
EDITED BY : Tachia Chin, Francesco Caputo, Chien-liang Lin and Fengpei Hu

PUBLISHED IN : Frontiers in Psychology

UNDERSTANDING COGNITIVE 
DIFFERENCES ACROSS CULTURES: 
INTEGRATING NEUROSCIENCE 
AND CULTURAL PSYCHOLOGY

https://www.frontiersin.org/research-topics/26686/understanding-cognitive-differences-across-cultures-integrating-neuroscience-and-cultural-psychology#articles
https://www.frontiersin.org/research-topics/26686/understanding-cognitive-differences-across-cultures-integrating-neuroscience-and-cultural-psychology#articles
https://www.frontiersin.org/research-topics/26686/understanding-cognitive-differences-across-cultures-integrating-neuroscience-and-cultural-psychology#articles
https://www.frontiersin.org/research-topics/26686/understanding-cognitive-differences-across-cultures-integrating-neuroscience-and-cultural-psychology#articles
https://www.frontiersin.org/research-topics/26686/understanding-cognitive-differences-across-cultures-integrating-neuroscience-and-cultural-psychology#articles
https://www.frontiersin.org/journals/psychology


Frontiers in Psychology 1 October 2022 | Understanding Cognitive Differences Across Cultures

About Frontiers

Frontiers is more than just an open-access publisher of scholarly articles: it is a 

pioneering approach to the world of academia, radically improving the way scholarly 

research is managed. The grand vision of Frontiers is a world where all people have 

an equal opportunity to seek, share and generate knowledge. Frontiers provides 

immediate and permanent online open access to all its publications, but this alone 

is not enough to realize our grand goals.

Frontiers Journal Series

The Frontiers Journal Series is a multi-tier and interdisciplinary set of open-access, 

online journals, promising a paradigm shift from the current review, selection and 

dissemination processes in academic publishing. All Frontiers journals are driven 

by researchers for researchers; therefore, they constitute a service to the scholarly 

community. At the same time, the Frontiers Journal Series operates on a revolutionary 

invention, the tiered publishing system, initially addressing specific communities of 

scholars, and gradually climbing up to broader public understanding, thus serving 

the interests of the lay society, too.

Dedication to Quality

Each Frontiers article is a landmark of the highest quality, thanks to genuinely 

collaborative interactions between authors and review editors, who include some 

of the world’s best academicians. Research must be certified by peers before entering 

a stream of knowledge that may eventually reach the public - and shape society; 

therefore, Frontiers only applies the most rigorous and unbiased reviews. 

Frontiers revolutionizes research publishing by freely delivering the most outstanding 

research, evaluated with no bias from both the academic and social point of view.

By applying the most advanced information technologies, Frontiers is catapulting 

scholarly publishing into a new generation.

What are Frontiers Research Topics?

Frontiers Research Topics are very popular trademarks of the Frontiers Journals 

Series: they are collections of at least ten articles, all centered on a particular subject. 

With their unique mix of varied contributions from Original Research to Review 

Articles, Frontiers Research Topics unify the most influential researchers, the latest 

key findings and historical advances in a hot research area! Find out more on how 

to host your own Frontiers Research Topic or contribute to one as an author by 

contacting the Frontiers Editorial Office: frontiersin.org/about/contact

Frontiers eBook Copyright Statement

The copyright in the text of 
individual articles in this eBook is the 

property of their respective authors 
or their respective institutions or 

funders. The copyright in graphics 
and images within each article may 

be subject to copyright of other 
parties. In both cases this is subject 

to a license granted to Frontiers.

The compilation of articles 
constituting this eBook is the 

property of Frontiers.

Each article within this eBook, and 
the eBook itself, are published under 

the most recent version of the 
Creative Commons CC-BY licence. 

The version current at the date of 
publication of this eBook is 

CC-BY 4.0. If the CC-BY licence is 
updated, the licence granted by 

Frontiers is automatically updated to 
the new version.

When exercising any right under the 
CC-BY licence, Frontiers must be 

attributed as the original publisher 
of the article or eBook, as 

applicable.

Authors have the responsibility of 
ensuring that any graphics or other 
materials which are the property of 

others may be included in the 
CC-BY licence, but this should be 

checked before relying on the 
CC-BY licence to reproduce those 

materials. Any copyright notices 
relating to those materials must be 

complied with.

Copyright and source 
acknowledgement notices may not 
be removed and must be displayed 

in any copy, derivative work or 
partial copy which includes the 

elements in question.

All copyright, and all rights therein, 
are protected by national and 

international copyright laws. The 
above represents a summary only. 

For further information please read 
Frontiers’ Conditions for Website 

Use and Copyright Statement, and 
the applicable CC-BY licence.

ISSN 1664-8714 
ISBN 978-2-83250-479-6 

DOI 10.3389/978-2-83250-479-6

https://www.frontiersin.org/research-topics/26686/understanding-cognitive-differences-across-cultures-integrating-neuroscience-and-cultural-psychology#articles
https://www.frontiersin.org/journals/psychology
http://www.frontiersin.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/about/contact


Frontiers in Psychology 2 October 2022 | Understanding Cognitive Differences Across Cultures

UNDERSTANDING COGNITIVE 
DIFFERENCES ACROSS CULTURES: 
INTEGRATING NEUROSCIENCE 
AND CULTURAL PSYCHOLOGY

Topic Editors: 
Tachia Chin, Zhejiang University of Technology, China
Francesco Caputo, University of Naples Federico II, Italy
Chien-liang Lin, Ningbo University, China
Fengpei Hu, Zhejiang University of Technology, China

Citation: Chin, T., Caputo, F., Lin, C.-L., Hu, F., eds. (2022). Understanding Cognitive 
Differences Across Cultures: Integrating Neuroscience and Cultural Psychology. 
Lausanne: Frontiers Media SA. doi: 10.3389/978-2-83250-479-6

https://www.frontiersin.org/research-topics/26686/understanding-cognitive-differences-across-cultures-integrating-neuroscience-and-cultural-psychology#articles
https://www.frontiersin.org/journals/psychology
http://doi.org/10.3389/978-2-83250-479-6


Frontiers in Psychology 3 October 2022 | Understanding Cognitive Differences Across Cultures

05 Editorial: Understanding Cognitive Differences Across Cultures: Integrating 
Neuroscience And Cultural Psychology

Tachia Chin, Francesco Caputo, Chien-Liang Lin and Fengpei Hu

10 Spanish Adaptation of the Organizational Culture Assessment 
Instrument: Reflection on the Difficulty in Transferring the ad hoc Factor

Jordi Assens-Serra, Maria Boada-Cuerva, María-José Serrano-Fernández, 
Esther Villajos and Joan Boada-Grau

20 Research on Face Recognition and Privacy in China—Based on Social 
Cognition and Cultural Psychology

Tao Liu, Bijiao Yang, Yanan Geng and Sumin Du

32 Understanding East–West Cultural Differences on Perceived 
Compensation Fairness Among Executives: From a Neuroscience 
Perspective

Fan Yu, Ying Zhao, Jianfeng Yao, Massimiliano Farina Briamonte, 
Sofia Profita and Yuhan Liu

41 Exploring the Impact of Leadership Characteristics on Subordinates’ 
Counterproductive Work Behavior: From the Organizational Cultural 
Psychology Perspective

Yaoping Shen and Xinghui Lei

56 Internationalization of Multinational Companies and Cognitive 
Differences Across Cultures: A Neuroeconomic Perspective

Huifang Cheng, George Kwame Agbanyo, Tianlun Zhu and HuiHong Pan

62 Understanding the Cognitive Immersion of Hospitality Architecture in 
Culture and Nature: Cultural Psychology and Neuroscience Views

Haihui Xie, Qianhu Chen, Chiara Nespoli and Teresa Riso

70 Cross-Cultural Communication on Social Media: Review From the 
Perspective of Cultural Psychology and Neuroscience

Di Yuna, Liu Xiaokun, Li Jianing and Han Lu

77 Psychological Distance Impacts Subgroup Reciprocity in Technological 
Innovation Networks: The Mediating Role of Divisive Faultlines

Dongping Yu, Kaixin Deng, Xiangmao Gao and Yongsong Liu

92 The Relationship Between Mindful Agency and Self-Leadership of Chinese 
Private College Undergraduates: Mediating Effect of Metacognitive Ability

Zhaojun Chen and Xingxia Zhang

104 Organizational Emotional Capability Perspective: Research on the Impact 
of Psychological Capital on Enterprise Safety Performance

Cheng Peng, Ke Xue, Yue Tian, Xuezhou Zhang, Xi Jing and Haolun Luo

118 The Impact of Language Diversity on Knowledge Sharing Within 
International University Research Teams: Evidence From TED Project

Rossella Canestrino, Pierpaolo Magliocca and Yang Li

134 The Influence of Affective Feedback Adaptive Learning System on 
Learning Engagement and Self-Directed Learning

Hsin-Lan Liu, Tao-Hua Wang, Hao-Chiang Koong Lin, Chin-Feng Lai and 
Yueh-Min Huang

Table of Contents

https://www.frontiersin.org/research-topics/26686/understanding-cognitive-differences-across-cultures-integrating-neuroscience-and-cultural-psychology#articles
https://www.frontiersin.org/journals/psychology


Frontiers in Psychology 4 October 2022 | Understanding Cognitive Differences Across Cultures

143 Visualizing Research Trends on Culture Neuroscience (2008–2021): A 
Bibliometric Analysis

Han Qing Xu, Chih-Chao Chung and Cheng Yu

157 Points of View and Readers’ Immersion in Translation: A Neurocognitive 
Interpretation of Poetic Translatability

Qing Chen, Lin Shen, Shelley Ochs and Kairong Xiao

167 Unveiling the Role of Cross-Cultural and Cognitive Differences in 
Organizational Learning Mechanism of Technology-Acquiring 
Cross-Border Mergers and Acquisitions: Evidence From Emerging Market 
Enterprises

Kanxiang Chen, Xuanmei Cheng, Run Zhang, Giuseppe Cillo and 
Antonio Ragusa

183 Relationship Between Teachers’ Teaching Modes and Students’ 
Temperament and Learning Motivation in Confucian Culture During the 
COVID-19 Pandemic

Chuan-Yu Mo, Jiyang Jin and Peiqi Jin

195 A Study on the Influence of Authoritarian-Benevolent Leadership on 
Employees’ Innovative Behavior From the Perspective of Psychological 
Perception—Based on Fuzzy Set Qualitative Comparative Analysis

Lingxi Meng, Tong Li, Mengyuan Yang and Shanshan Wang

208 Knowledge Mapping of Volunteer Motivation: A Bibliometric Analysis and 
Cross-Cultural Comparative Study

Jing Chen, Chengliang Wang and Yulong Tang

226 The Effect of Alternative vs. Focal Identity Accessibility on the Intent to 
Purchase Products: An Exploratory Study Based on Chinese Culture

Fei Chen, Cheng Cheng Yan, Lin Wang and Xiao Jing Lou

241 A Literature Analysis of Consumer Privacy Protection in Augmented 
Reality Applications in Creative and Cultural Industries: A Text Mining 
Study

Yowei Kang and Yu-Sheng Su

251 Understanding Chinese Consumers’ Livestreaming Impulsive Buying: An 
Stimulus-Organism-Response Perspective and the Mediating Role of 
Emotions and Zhong Yong Tendency

Hongli Gao, Xinzhi Chen, Hongling Gao and Bin Yu

268 Metonymic Event-Based Time Interval Concepts In Mandarin 
Chinese—Evidence From Time Interval Words

Lingli Zhong and Zhengguang Liu

https://www.frontiersin.org/research-topics/26686/understanding-cognitive-differences-across-cultures-integrating-neuroscience-and-cultural-psychology#articles
https://www.frontiersin.org/journals/psychology


TYPE Editorial

PUBLISHED 28 September 2022

DOI 10.3389/fpsyg.2022.1041734

OPEN ACCESS

EDITED AND REVIEWED BY

Eddy J. Davelaar,

Birkbeck, University of London,

United Kingdom

*CORRESPONDENCE

Chien-Liang Lin

linjianliang@nbu.edu.cn

Tachia Chin

tachiachin@zjut.edu.cn

SPECIALTY SECTION

This article was submitted to

Cognitive Science,

a section of the journal

Frontiers in Psychology

RECEIVED 11 September 2022

ACCEPTED 13 September 2022

PUBLISHED 28 September 2022

CITATION

Chin T, Caputo F, Lin C-L and Hu F

(2022) Editorial: Understanding

cognitive di�erences across cultures:

Integrating neuroscience and cultural

psychology.

Front. Psychol. 13:1041734.

doi: 10.3389/fpsyg.2022.1041734

COPYRIGHT

© 2022 Chin, Caputo, Lin and Hu. This

is an open-access article distributed

under the terms of the Creative

Commons Attribution License (CC BY).

The use, distribution or reproduction

in other forums is permitted, provided

the original author(s) and the copyright

owner(s) are credited and that the

original publication in this journal is

cited, in accordance with accepted

academic practice. No use, distribution

or reproduction is permitted which

does not comply with these terms.

Editorial: Understanding
cognitive di�erences across
cultures: Integrating
neuroscience and cultural
psychology

Tachia Chin1*, Francesco Caputo2, Chien-Liang Lin3* and

Fengpei Hu1

1School of Management, Zhejiang University of Technology, Hangzhou, China, 2Department of

Economics, Management, and Institutions, University of Naples Federico II, Naples, Italy, 3College of

Science and Technology, Ningbo University, Ningbo, China

KEYWORDS

cognitive di�erences, neuroscience, cultural psychology, cross-cultural studies,

cross-cultural di�erences

Editorial on the Research Topic

Understanding cognitive di�erences across cultures: Integrating

neuroscience and cultural psychology

Introduction

Cultural psychology studies address how cultural factors affect human cognition and

behavior (Amanzio et al., 2018; Calabrese et al., 2018; Adams et al., 2022; Del Giudice

et al., in press), while neuroscience research provides profound insights into explaining

the interplay of humans’ brain systems with their attitudes and behaviors (Kenning and

Plassmann, 2008; Amodio, 2014; Cascio et al., 2015). Obviously, the two disciplines show

a high level of relevance, particularly in the domains elucidating how the underlying

causal attributional processes of human mental programming and brain neural activity

affect individual, organizational, and societal outcomes.

Numerous studies in cultural psychology have identified, examined, and

interpreted cross-cultural variances in human cognition at different levels of

analysis (Chentsova-Dutton, 2020; Chin et al., 2022; Lin et al., 2022). The renowned

individualism–collectivism and holistic–analytic mental paradigms (Hofstede et al.,

2010; Cleeremans, 2014; Hu et al., 2020) are good examples. Westerners tend to

view the world as a composition of independent objects with a stronger desire for

personal autonomy and victory, while Easterners often make holistic assumptions in

favor of achieving balance and harmony in competing demands. However, despite the

considerable cross-cultural variations discussed, the results remain controversial.
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To fill the abovementioned gap, some scholars have

advanced the integration of cultural psychology with

neuroscience theories and methods, whereby cross-cultural

comparisons can be elucidated through a more scientific

lens. Unlike traditional behavioral measures, neuroscientific

approaches provide synchronous, more objective observation

of the neural processing of the brain. Nevertheless, given

the infancy, complexity, and lack of cost efficiency of using

neuroscience methods, hitherto limited evidence has been

found, and more work needs to be done.

Taking together the foregoing arguments, this Research

Topic aims to call for interdisciplinary studies with broader,

multidisciplinary theoretical underpinnings or methodologies

at the intersection of cultural psychology and neuroscience. To

encourage and allow for more innovative submissions, we define

“culture” in a broader way, encouraging authors to consider

all levels of analysis of cultural differences. Fortunately, we are

very pleased to claim that a wide range of fascinating articles

have been received and published. We classified the 22 selected

articles into five categories based on the methodology used and

the key arguments discussed, whereby the main findings and

perspectives are summarized below.

Empirical studies on cultural impacts
on human cognition and behavior

The first part contains 11 published articles that adopt

frequently used empirical methods (i.e., qualitative, quantitative,

or mixed approaches) in the areas of psychology to address

cultural impacts on human cognition, perception, and behavior.

Among these, the majority of articles underscore the uniqueness

of Chinese cultural values and their influence on a variety

of attitudinal and behavioral outcomes, which are elaborated

as follows. Along with the rapid advancement of digital

and big data technologies, Liu T. et al. investigate the

application of face recognition technology in China; their

research provides abundant practical implications, especially

about the vital importance of enhancing Chinese users’ trust

in digital technology for reducing their concerns about privacy

leaks. Using the Chinese cultural context as a research

setting, Peng et al. point out the imperative to developing

organizational emotional capability by demonstrating how the

positive relationship between managers’ psychological capital

and employees’ safety behavior is mediated by organizational

emotional capability; their work indicates the key role of

managers in promoting employee safety behaviors. In an attempt

to address subcultural differences in China, Yu D. et al. report

the negative impact of psychological distance on inter-group

reciprocity and the negative effects of relationship-divisive

and innovation-divisive faultiness on reciprocity within and

between subgroups; their findings imply that, practically, firms’

decision-making process for establishing effective technological

innovation networks should take into account the selecting of

suitable partners in the first place. Yu F. et al. demonstrate

the East–West differences in the neural responses of executive

directors to external pay gaps; their findings show that the

positive effect of perceived compensation fairness of executives

on their innovative motivation is more pronounced in the

regions engrained with Confucian culture than those in

Western culture.

Two papers address the effects of cultural values on online

purchasing behavior. Incorporating Confucian values into the

stimulus-organism-response (SOR) theory, Gao et al. explore

the mechanisms of atmospheric cues and sales promotion in

e-commerce live streaming on impulsive buying behavior and

the mediating effects of the Zhong Yong thinking style and

the emotions of online consumers on the abovementioned

associations. Chen F. et al. unveil the East–West cultural

differences about the effects of focal and alternative identities

on the intent to purchase products; their results show that

unlike Western consumers who prefer to buy products that fit

with their primed identity, the purchase behavior of Chinese

consumers is also largely influenced by the accessibility of the

alternative identity.

There are three articles linking cultural differences to

leadership. Shen and Lei employ a grounded study methodology

to examine the negative effects of three main leadership

characteristics (i.e., psychological, behavioral, and ability) on

followers’ counterproductive work behavior in the Chinese

cultural context. From the perspective of social cognition,

Meng et al. investigate the influence of a Chinese culturally

grounded leadership style, namely authoritarian–benevolent

ambidextrous leadership, on employee innovative behavior;

based on a qualitative methodology, their work provides some

interesting, probably context-specific results for future research

to dig deeper. Using the Chinese cultural context as a backdrop,

Chen and Zhang assume the interrelations between mindful

agency, metacognitive ability, and self-leadership; their results

suggest the mediating effect of metacognitive ability on the

relationship between mindful agency and self-leadership. Based

on the data collected from Chinese multinational companies,

Chen K et al. find that the interactions of cross-cultural

variances between the home and host countries and between

the emerging and developed markets are significantly related to

the learning mechanisms of cross-border merge and acquisition

(M&A); their findings highlight the vital importance of cross-

cultural understanding.

The last paper of the first part is written by Assens-Serral

et al. who translate and validate a widely used English

organizational culture assessment scale into a Spanish version;

they empirically test the applicability of this scale in a Spanish

context, while some difficulties in transferring the “ad hoc factor”

have also been addressed. Their research provides fresh ideas

for assessing the validity of mature scales/measures in culturally

diverse contexts.
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Systematic reviews for identifying
hot topics in cross-cultural studies

The second part includes four review papers. Di et al.

employ the Web of Science (WoS) database to collect the

co-citation of keywords in “cultural psychology,” “cross-

cultural communication,” “neuroscience,” and “social media”

and thereby conduct a bibliometric analysis; their results

show an emerging trend of integrating multiple perspectives

to develop future studies on cross-cultural communication

through social media and in a virtual form. Xu et al. perform

a bibliometric analysis in the field of cultural neuroscience from

2008 to 2021 based on the WoS database; this paper provides

a holistic picture of the development trajectory of cultural

neuroscience studies. Kang and Su perform a systematic review

on the amazing link between digital reality technologies and

creative and cultural industries beyond borders; in particular,

they highlighted the importance of leveraging digital reality

technologies to break cultural barriers and transform static

cultural heritage exhibits into more appealing, engaging, and

enjoyable experiences. Chen J. et al. conduct a systematic review

with a bibliometric analysis on volunteer motivation from 2000

to 2021 and thereby identify the historical development of

relevant studies; the unique value of this article lies in its

comparative analysis of how cross-cultural differences between

China and the United States affect volunteer motivation. In

contrast to American volunteers motivated by individualistic

values, Chinese volunteers believe in collectivist values.

Reconceptualizing culture-related
terms through a neuroscientific lens

In the third part, there are two perspective articles

focusing on the reconceptualization of culture-related terms

from an unconventional neuroscientific angle. Chen H. et al.

expand the existing literature of multinational companies by

reconceptualizing the internalization of firms to exploring the

neural responses of top management to cultural diversity from

a neuroeconomic angle; their study proposes that—through a

neuroscientific lens—the internationalization of firms is mainly

built upon the cultural identity and cognitive preference of

their executives rather than upon the market determinants, as

indicated by the theories of classical economics. Built upon

a traditional aesthetic triad consisting of three dimensions

(sensor-motor, knowledge-meaning, and emotion evaluation),

Xie et al. address how the aesthetic cognitions of people with

diverse cultures may differ in interpreting the sensory properties

of nature (i.e., the architecture of the hotel in this case); their

research also suggests that it is feasible to assess the aesthetic

performance of an architecture masterpiece by observing its

fluency, complexity, and naturalistic patterns.

The role of learning culture during
COVID-19

The fourth part collects two papers that demonstrate the

role of learning culture in different contexts amid the pandemic.

Liu H-L. et al. discuss how the learning mechanism can be

affected by multiple psychological factors; they propose an

educational learning system that relies on adaptive-feedback

emotional computing technology to identify and interpret

learners’ emotional signals. With a similar focus on educational

learning during the pandemic, Mo et al. place particular

emphasis on investigating the impacts of cultural factors on

the relationships between teachers and students, as well as

the teaching modes and the students’ learning motivation and

styles; their findings show significant variances in individuals’

cognition toward learning and teaching between Chinese and

Western cultures.

A linguistic aspect of cross-cultural
di�erences

The fifth part contains three articles that explain cross-

cultural differences from a linguistic angle. Chen Q. et al. explore

the neurocognitive mechanisms in the English translation

of Chinese poetry; based on a textual analysis of the first-

person points of view and their immersive experience, their

findings offer novel insights into understanding how the human

brain acts as a critical neurotransmitter to the source text

in translation. Canes trino et al. deem knowledge sharing

a complex language-based activity in cross-border research

collaborations, whereby they shed light on the vital role of

linguistic abilities in facilitating knowledge sharing among

participants within international university research teams.

This research provides valuable implications for multinational

research teams in achieving knowledge exchange and creation.

Zhong and Liu provide potent theoretical underpinnings and

novel explanations about how Chinese people conceptualize

time and create time interval words; based on this, they conclude

that the event-based metonymy conceptualization of time can

enhance our understanding of the uniqueness of Chinese modes

of thinking and its dynamic influence on human cognition and

perception of the reality of the world.

Conclusion

Overall, the 22 selected articles for our Research Topic (RT)

cover a wide range of subjects, themes, and research domains

with the use of multifaceted methodologies and theoretical

grounds. Although the majority of the published articles

come from China, we can still see quite a few international

collaborations in authorship and affiliations. This partly echoes
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the aim of our RI to encourage cross-cultural communication

and understanding by attracting collaborative research that

transcends cultures.

As noted earlier, we categorize our RI into five sections. The

first section, entitled “Empirical studies about cultural impacts

on human cognition and behavior,” shows the importance

of contextual dynamics in determining the influence of

culture. The second section, entitled “Systematic reviews for

identifying hot topics in cross-cultural studies,” provides a more

holistic picture of current trends and future directions. The

third section, entitled “Reconceptualizing culture-related terms

through a neuroscientific lens,” helps justify the vital need for

integrating cultural psychology and neuroscience to make sense

of things in a cross-cultural setting. The fourth section, entitled

“The role of learning culture during the COVID-19,” indicates

the significance of learning in a highly uncertain environment.

The fifth section, entitled “A linguistic aspect to cross-cultural

differences,” implies that our deep culture may be reflected in

the languages we use because we are unconsciously competent

in our language.

Taking a close look at the five categories of the selected

studies above, it is obvious that manifold consequences and

causes of cultures on human cognition and behavior have

been discussed; however, their effects may change under

different circumstances. Viewed from this angle, our RT indeed

adds unique value to the literature by enhancing the depth

and breadth of relevant research. Given that heterogeneous

outcomes in various cultural settings are found and hitherto

no consensus can be made, we believe it will become

more significant and promising to probe into cross-cultural

similarities and differences in human perception and cognition,

whereby the interactions among the self, others, and the

environment can be better understood.

It should be noted, with amore contemporary focus, that our

RT also indicates new directions and opportunities for scholars

and practitioners to further develop cross-disciplinary studies

at the intersection of cultural psychology and neuroscience

in the post-pandemic world. More specifically, despite many

people having encountered serious psychosocial challenges

elicited by mandate quarantine and remote working or

having experienced different levels of catastrophic cognitions

during COVID-19, civilizations that refer to the broadest

sense of cultural identity (Hungtington, 1993) seem to

collide more frequently in this tough time and afterwards

(Caputo et al., 2019; Chin et al., 2021). In such a vein, when

facing increasing mental pressure, people have to cope with

a greater variety of sensory changes in adapting to ongoing

cultural changes all over the world. Thus, it is imperative to call

for more research to delve into how culture is encoded in and

decoded by the body and brain of people and to specify whether

and how culture might be changed for the good of the whole.
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The Organizational Culture Assessment Instrument is a common instrument for
measuring organizational culture in English-speaking countries based on four factors:
Clan, ad hoc, Market and Hierarchy. However, to date, there is no proper translation
of the scale into Spanish. In this study, we describe the translation and adaptation of
the instrument through Exploratory Factor Analysis with a Spanish sample (n1 = 246;
69.9% men and 30.1% women) and Confirmatory Factor Analysis with a Peruvian
sample (n2 = 510; 70.4% men and 29.6% women). The result reduces the four-factor
internal structure to a three-factor structure that retains the Clan, Market and Hierarchy
factors, but completely excludes the ad hoc factor. Confirmatory Factor Analysis shows
acceptable indicators, reliabilities are good and indication of validity is also confirmed.
In conclusion, this study has given rise to the instrument in Spanish, called OCAI-12,
which is suitable for evaluating organizational culture.

Keywords: organizational culture, clan culture, ad hoc culture, market culture, hierarchy culture, questionnaire
translation, psychometric adaptation, Spanish language

INTRODUCTION

Organizational culture is an important concept in research, mainly due to its impact on corporate
functioning and its business results. According to Schein (1992), organizational culture is a
pattern of basic presuppositions that are shared by a group and learned as they solve problems
of internal integration and external adaptation. These presuppositions have worked well enough
to be considered valid and are taught to new members of the organization as the correct way to
perceive, think and feel in relation to these problems. The connection between individual-level
actions with the collective organizational-level practices is due to owners and managers, who play a
crucial role through their leadership role by engaging in activities jointly with employees and other
stakeholders (Del Giudice et al., 2017).

Given the importance of organizational culture, measuring it has to enable research in promising
fields where the type of culture has an important influence. For example, this happens in resource
allocation decision-making processes, that have impact not only in the company itself, but also
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on the territory and society (Quattrociocchi et al., 2017).
Organizational culture is also crucial in the development of
organizational ambidexterity, where “the overall organizational
culture is supportive of employees looking out for both present
and future business opportunities” (Kaur et al., 2019, p. 45).
Another example in which organizational culture is also playing a
role is in the knowledge acquisition process and the HR practices,
having an impact on innovation performance (Papa et al., 2018).
A common instrument for measuring organizational culture
in English-speaking countries is the Organizational Culture
Assessment Instrument (OCAI, Cameron and Quinn, 2006). The
OCAI is based on a theoretical model known as the Competing
Values Framework (CVF, Quinn and Rohrbaugh, 1983), and can
be used to measure, in a simple way, four cultural types, namely
Clan, ad hoc, Market and Hierarchy. In many studies the OCAI
is preferred to other measures of organizational culture because
it (a) makes it possible to graphically represent four culture
archetypes, simplifying the enormous number of dimensions
of culture; (b) covers four key presuppositions that boost
organizational effectiveness: collaborate, create, compete and
control; (c) is parsimonious and can be easily incorporated into
studies with other sets of instruments; (d) is user-friendly and
easy to understand, which reduces respondents’ resistance; and
(e) uses a Likert-type response format that enables individuals to
obtain stable estimates of the organizational culture. The OCAI
is widely used for research in English-speaking countries but
has not yet been properly translated and adapted into Spanish
using Confirmatory Factor Analysis. Therefore, a reliable and
valid translation of the OCAI is needed to conduct research on
organizational culture in Spain and Latin-America, using the
Cameron and Quinn model. This also opens up the opportunity
to conduct comparative studies between different countries.

According with this research problem, the first objective
of this research is to analyze the internal structure of the
Spanish translation of the original OCAI scale (Cameron
and Quinn, 2006) through Exploratory Factor Analysis (EFA)
and Confirmatory Factor Analysis (CFA). If the Spanish
questionnaire has a good construct equivalence, it will have the
same four factors with six items each. Our second objective is to
calculate the reliability of the instrument. If the reliability of each
factor is correct, the Cronbach’s alpha will be 7 or higher. And
finally, our third objective is to evaluate evidence of validity using
one business performance scale, two business strategy scales,
two market orientation scales and two external correlates that
measure the size of the company. According to the literature we
expect to find these correlations:

(a) The Hierarchy culture will have a smaller correlation
with business performance than the Clan and Market
cultures (Deshpandé et al., 1993; Cameron and Quinn,
2006; Jogaratnam, 2017).

(b) The Hierarchy culture will have a positive correlation
with the Low-cost strategy (Slater et al., 2010; Nase and
Arkesteijn, 2018).

(c) The Market culture will have a positive correlation with the
Prospector strategy (Cameron and Freeman, 1991).

(d) The Hierarchy culture will have a smaller correlation with
Market orientation than the Clan and Market cultures
(Cameron and Quinn, 2006; Iglesias et al., 2011; Gao, 2017;
Jogaratnam, 2017).
(e) The Clan culture will have a negative correlation with
the size of the company (Cameron and Quinn, 2006).

MATERIALS AND METHODS

The objective of this study is to translate and adapt the OCAI
into Spanish. To do this, we conducted expert translation,
backtranslation and discussion of the measures, followed by a
pilot test. Then we adopted a quantitative approach, collecting
and analyzing the necessary data.

Participants
A total of 756 managers from diverse Spanish and Peruvian
organizations participated in the research. The study
differentiated between a Spanish sample (n1 = 246; 69.9%
men and 30.1% women; average age 42.2 years) and a Peruvian
sample (n2 = 510; 70.4% men and 29.6% women; average age
35.3 years). See Table 1 for the variables of the two samples.

Measures
The English version of the OCAI scale (Cameron and Quinn,
2006) has four factors each with six items: The Clan factor
measures the assumption that the company will succeed based
on its human capital (α = 0.74; e.g., “The management style
in the organization is characterized by teamwork, consensus,
and participation”); The ad hoc factor measures the assumption
that the company will be successful thanks to its creative and
innovative capacity (α = 0.79; e.g., “2. The organization is a very
dynamic and entrepreneurial place. People are willing to stick
their necks out and take risks”); The Market factor measures
the assumption that it is necessary to compete aggressively to
get business results (α = 0.71; e.g., “3. The organization is
very results-oriented. A major concern is with getting the job
done. People are very competitive and achievement-oriented”);
and finally, the Hierarchy factor measures the assumption that
success comes with stable, predictable and efficient formal rules
and policies (α = 0.73; e.g., “12. The management style in
the organization is characterized by security of employment,
conformity, predictability, and stability in relationships”).

Evidence of validity was assessed using one scale for measuring
business performance, two scales for measuring organizational
strategy, two scales for measuring market orientation and
two correlates. Business performance was measured with
the Performance measure (Babakus et al., 1996), which
measures sales volume, market share, profitability, and customer
satisfaction in relation to the organization’s objectives and also
the major competitor (α = 0.88; sample item: Sales volume
compared to sales unit objectives). The measure uses a five-point
Likert scale from 1- much worse to 5- much better.

Organizational strategy was measured using two scales. The
Prospector strategy (Slater and Olson, 2000) measures the
behavior of being the first to market a new product or service
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TABLE 1 | Summary of the sociodemographic variables of participants in the two samples.

Variable Spain
n1 = 246

Latin-America
n2 = 510

Gender (%) Male 69.9 70.4

Female 30.1 29.6

Age (years) M 42.2 35.3

SD 8.1 5.8

Professional experience (years) M SD 16.4 9.0 11.0 5.8

Educational level (%) High School studies 4.3 2.2

University studies 41.8 40.5

Master’s degree 49.3 56.2

Ph.D. 4.6 1.1

Job title Managers 65.5 46.5

Higher technicians 13.0 32.4

Middle-level technicians 17.9 4.7

Administrative staff 2.8 13.1

Others 0.8 3.3

Nationalities (%) Spain 98.4 0

Peru 0 86.7

Ecuador 0 6.3

Other countries 1.6 7.0

Company type (%) Government 5.7 9.9

Private companies 84.5 87.7

Foundations 9.0 2.2

Others 0.8 0.2

Company scope (%) Local 15.9 19.2

Regional 10.2 9.0

National 25.6 36.3

Multinational 34.1 24.9

Global 14.2 10.6

Company sector (%) Primary 6.5 14.9

Secondary 43.2 29,.1

Tertiary 50.3 56,.0

Number of employees 1 to –10 15.0 10.6

11 to –50 19.1 13.1

51 to –500 29.7 26.9

501 to –5,000 19.5 30.4

More than 5,000 16.7 19.0

Company turnover 0 –100 k € 13.4 11.4

100 k -1 M € 10.6 11.4

1 M € - 10 M € 16.3 16.1

10 M € - 100 M € 28.0 22.7

100 M € -1,000 M € 12.2 17.8

+1,000 M € 19.5 20.6

concept. The Low-cost strategy (Slater and Olson, 2000) focuses
on producing goods or services as efficiently as possible and at
the best price. Both scales use one item to measure each strategy.
Market orientation was measured using two scales. Responsive
Market Orientation (MORTN; Deshpandé and Farley, 1998)
measures the company’s activities for discovering and satisfying
the clients’ expressed needs (α = 0.88; sample item: Our
business objectives are driven primarily by customer satisfaction).
Proactive Market Orientation (MOPRO; Narver et al., 2004)
measures the company’s activities for discovering and satisfying
the hidden and unconscious needs of the clients (α = 0.86; sample

item: We continuously try to discover additional needs of our
customers of which they are unaware). The response format
for market orientation is a five-point Likert scale (1—strongly
disagree to 5- strongly agree). Finally, the correlates Annual
turnover and Number of employees were used to measure the
size of the company.

Procedure
Participants were obtained through non-probabilistic sampling
(Hernández et al., 2000), also called random-accidental sampling
(Kerlinger, 2001). The data were collected between December
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TABLE 2 | Saturation in the rotated matrix of the translated original 24 item OCAI,
with EFA (n1 = 246) and number of the OCAI-12 items, with CFA (n2 = 510).

Clan Items
(Original OCAI)

OCAI-12 item number Factor loadings

(Market) (Hierarchy) (Clan)

1. (e) −0.37 0.01 0.62

2. (c) 0.07 0.02 0.71

3. Clan-1 −0.15 0.07 0.83

4. Clan-2 −0.27 0.05 0.73

5. Clan-3 −0.19 −0.03 0.88

6. Clan-4 −0.24 0.20 0.74

Ad-hoc items
(Original OCAI)

1. (c) 0.16 −0.15 0.73

2. (c) 0.21 −0.14 0.77

3. (c) 0.21 −0.08 0.64

4. (c) 0.20 0.05 0.70

5. (c) 0.14 −0.00 0.73

6. (e) 0.33 −0.10 0.40

Market items
(Original OCAI)

1. Market-1 0.66 0.03 0.07

2. (c) 0.82 −0.05 −0.19

3. Market-2 0.80 0.09 −0.06

4. Market-3 0.60 0.17 0.23

5. Market-4 0.80 0.05 0.01

6. (c) 0.70 −0.05 −0.04

Hierarchy items
(Original OCAI)

1. (c) 0.25 0.60 −0.18

2. (e) 0.13 0.51 0.42

3. Hierarchy-1 −0.30 0.58 0.08

4. Hierarchy-2 0.15 0.77 −0.17

5. Hierarchy-3 −0.10 0.89 −0.03

6. Hierarchy-4 0.15 0.50 0.00

(e) Discarded by the EFA due to complexity, (c) Discarded by the CFA.
Absolute values above 0.3 are highlighted in bold.

2016 and September 2017 through an online questionnaire.
Participants answered voluntarily and did not receive any
monetary or in-kind gratification. The response rate was 86%
and there were no cases with missing data. The instruments
were translated into Spanish following the steps outlined in the
scientific literature (Brislin, 1970; Hambleton, 1994; Muñiz and
Hambleton, 2000; Hambleton et al., 2005; Muñiz and Bartram,
2007): translation of the items into Spanish by experts and
a focus group to discuss the translation, back-translation into
English and verification of the equivalence between the two
versions. Before administering the instruments, we conducted a
pilot test with Spanish and Peruvian managers to verify that the
instruments were clearly understood.

Data Analysis
The OCAI scale was adapted to Spanish by applying EFA with
the Spanish sample (n1 = 246) using the main axes extraction
method and applying Promin rotation (Lorenzo-Seva, 1999),

using the FACTOR 7.2 program (Lorenzo-Seva and Ferrando,
2006). Polychoric correlation matrices were used as they are
especially indicated in cases where the items have a Likert
response format (Muthen and Kaplan, 1992). Parallel analysis
(Timmerman and Lorenzo-Seva, 2011) and the “minimum
average partial” criterion of Velicer (1976) were used to assess the
number of retained factors.

Confirmatory factor analysis was then conducted with the
Peruvian sample (n2 = 510) using the AMOS 21.0 program. This
enabled us to specify, estimate, evaluate and present a CFA model
in an intuitive diagram that shows possible relationships between
the variables. Structural equation modeling (SEM) has advantages
for testing the properties of a scale and therefore provides
a method for examining the underlying structure of latent
variables. The global adjustment indexes used in the structural
equation models are the root mean square error of approximation
(RMSEA), the comparative fit index (CFI) and the Tucker–Lewis
index (TLI). We used the SPSS program (23.0) to calculate the
reliability of the factors (Cronbach’s alpha). The SPSS program
was also used to explore evidence of validity, assessing the
relationship of the three cultures with other scales and correlates.

RESULTS

Exploratory Factor Analysis
The results of Bartlett’s sphericity test (χ2 = 3,139.7, df = 276;
p = 0.00), the Kaiser–Meyer–Olkin (KMO) sample adequacy
index of 0.869 and the coefficient of determinant (0.00000168)
showed that the data were suitable for applying factor analysis.
The Promin rotation method was used to establish the EFA
(Lorenzo-Seva, 1999). Table 2 shows the saturation in the
rotated matrix of the translated questionnaire. Parallel analysis
(Timmerman and Lorenzo-Seva, 2011) and the Minimum
average partial criterion of Velicer (1976) confirmed that an
internal structure of three factors was adequate (Table 2).
The EFA discards three items due to complexity (loadings
above 0.30 in more than one factor). The total explained
variance was 61.02 %.

Confirmatory Factor Analysis
The CFA makes it possible to identify and discard the items
that prevent obtaining adequate indicators of goodness of fit. It
confirmed a good adjustment of a three-factor model in which
the Clan, Market and Hierarchy factors were maintained (going
from six to four items each) but the ad hoc factor was totally
excluded. The following indicators of goodness of fit were used:
TLI (Tucker–Lewis Index), CFI (Comparative Fit Index) and
RMSEA (Root Mean Square Error of Approximation). For the
cut-off points in the adjustment indices of the structural models,
there is some unanimity in the fact that values equal to or higher
than 0.90 in the TLI and CFI are acceptable and are considered
excellent when they exceed the value of 0.95 (Lévy-Mangin and
Varela-Mallou, 2006). RMSEA is considered acceptable when it
is less than 0.08 and excellent when it is equal to or less than
0.05 (Bentler, 1990; Hu and Bentler, 1999; Fan and Sivo, 2007).
The indicators were close to values that are considered adequate
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FIGURE 1 | Confirmatory factor analysis of the OCAI-12 scale (n2 = 510)
(Chi-square = 55.224; df = 20; P-value = 0.0000; TLI = 0.93; CFI = 0.94;
RMSEA = 0.07).

(TLI = 0.93, CFI = 0.94, RMSEA = 0.07). Figure 1 shows the
diagram of the OCAI-12 scale (n2 = 510).

Table 3 shows the 24 original OCAI items and the OCAI-
12 items.

Reliability
Reliability was good in both samples for the three factors. For n1
it was 0.86 for Clan, 0.82 for Market and 0.74 for Hierarchy. For
n2 it was 0.87 for Clan, 0.74 for Market and 0.74 for Hierarchy.

Table 4 shows the values of each factor (Mean, SD) for the two
samples and also the values of the items (Scale Mean if the item
is deleted, Corrected item-total correlation, Cronbach’s alpha if
the item is deleted). Table 5 shows the Cronbach’s alpha and
Confidence intervals of each factor and the two samples.

Evidence of Validity
Evidence of validity was calculated using Pearson correlations
between the Clan, Market and Hierarchy scales with the
contrast scales Performance measure, Prospector Strategy, Low-
cost strategy, MORTN, MOPRO and the correlates Annual
turnover and Number of employees. Table 6 shows 31 significant
correlations for the two samples, of which two are negative. The
highest positive correlations were MOPRO in F1 (Clan) (n2,
r = 0.504, p < 0.01) and MORTN in F1 (Clan) (n2, r = 0.484,
p < 0.01). Among those that least correlate positively were the

two correlates, which are Annual turnover in F2 (Market) (n2,
r = 0.147, p < 0.01) and Number of employees in F3 (Hierarchy)
(n2, r = 0.134, p < 0.01). The two significant inverse correlations
are Number of employees (n1, r = −0.161, p < 0.01) and Annual
turnover (n1, r = −0.171, p < 0.05), both in F1 (Clan).

DISCUSSION

Summary and Discussion of the Results
The main aim of this study was to translate and adapt into
Spanish the original 24-item OCAI scale (Cameron and Quinn,
2006) by analyzing its internal structure and evaluating reliability
and validity. The OCAI is considered a good instrument for
measuring organizational culture in English-speaking countries,
but to date there has been no proper adaptation into Spanish.

Objective 1 was to analyze the internal structure of the
translation into Spanish of the original 24-item OCAI. In our
research the EFA reduced the internal structure from four to three
factors. Afterward the CFA retained Clan, Market and Hierarchy
(in each case reducing the number of items from six to four)
and totally excluded ad hoc. The final model, named OCAI-12,
has indicators with an acceptable fit (TLI = 0.93, CFI = 0.94,
RMSEA = 0.07). Thus, this objective is only partially fulfilled
and our study suggests that there are problems of construct
equivalence between the English original OCAI and the Spanish
translations. Effectively, in a previous attempt to translate the
OCAI into Spanish conducted by Cerpa-Noya (2018) with a
sample of 211 administrative workers in Metropolitan Lima and
using EFA, the result obtained only two factors.

Objective 2 was to analyze the reliability of the scales.
Reliability is considered correct when Cronbach’s alpha is 7 or
higher. This objective is fulfilled, obtaining good reliabilities for
the three factors and the two samples. Specifically, the reliability
of the OCAI-12 for n1 was 0.86 (F1, Clan), 0.82 (F2, Market) and
0.74 (F3, Hierarchy) and for n2 it was 0.87 (F1, Clan), 0.74 (F2,
Market) and 0.74 (F3, Hierarchy).

Objective 3 was to provide evidence of validity for the
OCAI-12. Evidence of validity was calculated using Pearson
correlations between the Clan, Market and Hierarchy scales with
the contrast scales Performance measure, Prospector strategy,
Low-cost strategy, MORTN, and MOPRO, and the correlates
Annual turnover and Number of employees. Our results were
largely in accordance with previous literature that supports the
validity of the scales. We expected to find these five correlations:

(a) “The Hierarchy culture will have a smaller correlation
with business performance than the Clan and Market cultures
(Deshpandé et al., 1993; Cameron and Quinn, 2006; Jogaratnam,
2017).” This is fulfilled in our study. Effectively, in n1 we found
no significant correlation between the Performance measure
and the Hierarchy culture (F3), while the correlation with
the Clan (F1) and Market (F2) cultures are r = 0.37 and
r = 0.24 respectively, both with p < 0.01. In n1 we did find
a significant correlation between the Performance measure and
the Hierarchy culture (F3), with r = 0.25, but it is smaller than
the correlation with the Clan (F1) and Market (F2) cultures,
which are r = 0.31 and r = 0.39 respectively, the three with
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TABLE 3 | Original OCAI items and number of the OCAI-12 items, with CFA (n2 = 510).

Clan Items (Original OCAI) OCAI-12
item
number

1. La organización es un lugar muy personal. Es como una familia ampliada. La gente comparte muchas cosas de sí mismas. (The organization is a very
personal place. It is like an extended family. People seem to share a lot of themselves).

(e)

2. En general se considera que el liderazgo de la organización constituye un ejemplo de mentoring, facilitación y desarrollo. (The leadership in the
organization is generally considered to exemplify mentoring. facilitating or nurturing).

(c)

3. El estilo directivo de la organización se caracteriza por el trabajo en equipo, el consenso y la participación. (The management style in the organization is
characterized by teamwork, consensus, and participation).

Clan-1

4. Lo que mantiene la organización unida es la lealtad y la confianza mutua. El compromiso con la organización es muy alto. (The glue that holds the
organization together is loyalty and mutual trust. Commitment to this organization runs high).

Clan-2

5. La organización pone énfasis en el desarrollo humano. Se mantienen unos altos niveles de confianza, apertura y participación. (The organization
emphasizes human development. High trust, openness, and participation persist).

Clan-3

6. La organización define el éxito en base al desarrollo de los recursos humanos, el trabajo en equipo, el compromiso de los empleados y el interés por las
personas. (The organization defines success on the basis of the development of human resources, teamwork, employee commitment, and concern for
people).

Clan-4

Ad hoc items (Original OCAI)

1. La organización es un lugar muy dinámico y emprendedor. La gente está dispuesta a asumir riesgos. (The organization is a very dynamic and
entrepreneurial place. People are willing to stick their necks out and take risks).

(c)

2. En general se considera que el liderazgo de la organización constituye un ejemplo de emprendeduría, innovación o asunción de riesgos. (The leadership
in the organization is generally considered to exemplify entrepreneurship, innovation or risk taking).

(c)

3. El estilo directivo de la organización se caracteriza por la toma de riesgos a nivel individual, la innovación y la libertad. (The management style in the
organization is characterized by individual risk taking, innovation, freedom, and uniqueness).

(c)

4. Lo que mantiene la organización unida es el compromiso con la innovación y el desarrollo. Se pone especial énfasis en estar siempre a la última. (The
glue that holds the organization together is commitment to innovation and development. There is an emphasis on being on the cutting edge).

(c)

5. La organización pone énfasis en la adquisición de nuevos recursos y la creación de nuevos retos. Se valoran el probar nuevas cosas y la búsqueda de
nuevas oportunidades. (The organization emphasizes acquiring new resources and creating new challenges. Trying new things and prospecting for
opportunities are valued).

(c)

6. La organización define el éxito en base a tener unos productos únicos y de última generación. Es líder en sus productos e innovadora. (The organization
defines success on the basis of having the most unique or newest products. It is a product leader and innovator).

(e)

Market items (Original OCAI)

1. La organización está muy orientada a resultados. Una de las mayores preocupaciones es completar el trabajo. La gente es muy competitiva y se orienta
a conseguir los logros. (The organization is very results-oriented. A major concern is with getting the job done. People are very competitive and
achievement-oriented).

Market-1

2. En general, se considera que el liderazgo de la organización constituye un enfoque racional, agresivo o orientado a resultados. (The leadership in the
organization is generally considered to exemplify a no-non-sense, aggressive, results-oriented focus).

(c)

3. El estilo directivo de la organización se caracteriza por una fuerte competitividad, altas exigencias y los logros. (The management style in the organization
is characterized by hard-driving competitiveness, high demands, and achievement).

Market-2

4. Lo que mantiene la organización unida es el énfasis en los logros y la consecución de los objetivos. (The glue that holds the organization together is the
emphasis on achievement and goal accomplishment).

Market-3

5. La organización pone énfasis en las acciones competitivas y los logros. Alcanzar unos objetivos exigentes y ganar en el mercado son factores
predominantes. (The organization emphasizes competitive actions and achievement. Hitting stretch targets and winning in the marketplace are dominant).

Market-4

6. La organización define el éxito en base a ganar en el mercado y estar por delante de la competencia. El liderazgo competitivo del mercado es primordial.
(The organization defines success on the basis of winning in the marketplace and outpacing the competition. Competitive market leadership is key).

(c)

Hierarchy items (Original OCAI)

1. La organización es un lugar muy controlado y estructurado. El trabajo de las personas suele estar regido por unos procesos formales. (The organization
is a very controlled and structured place. Formal procedures generally govern what people do).

(c)

2. En general, se considera que el liderazgo de la organización constituye un ejemplo de coordinación, organización o eficiencia. (The leadership in the
organization is generally considered to exemplify coordinating, organizing, or smooth-running efficiency).

(e)

3. El estilo directivo de la organización se caracteriza por la seguridad laboral, la conformidad, la predictibilidad y la estabilidad en las relaciones. (The
management style in the organization is characterized by security of employment, conformity, predictability, and stability in relationships).

Hierarchy-1

4. Lo que mantiene la organización unida son las normas y políticas formales. Es importante que la organización mantenga un buen funcionamiento. (The
glue that holds the organization together is formal rules and policies. Maintaining a smooth-running organization is important).

Hierarchy-2

5. La organización pone énfasis en la permanencia y la estabilidad. La eficiencia, el control y el buen funcionamiento de los procesos son importantes. (The
organization emphasizes permanence and stability. Efficiency, control, and smooth operations are important).

Hierarchy-3

6. La organización define el éxito en base a la eficiencia. La fiabilidad de las entregas, una programación eficiente y los bajos costes de producción son
fundamentales. (The organization defines success on the basis of efficiency. Dependable delivery, smooth scheduling, and Low-Cost production are critical).

Hierarchy-4

(e) Discarded by the EFA due to complexity, (c) Discarded by the CFA.
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TABLE 4 | OCAI-12: values of the items (Mean, Standard deviation, Skewness, Kurtosis, Corrected item-total correlation, Cronbach’s alpha if the item is deleted) and
values of each factor (Mean, Standard deviation) for the two samples.

n1 = 246 n2 = 510

Items CLAN Factor (a) (b) (c) (d) (e) (f) (a) (b) (c) (d) (e) (f)

Clan 1. 3.26 0.08 −0.36 −0.94 0.71 0.83 3.54 0.05 −0.57 −0.34 0.68 0.85

Clan 2. 3.51 0.08 −0.60 −0.57 0.65 0.85 3.57 0.05 −0.56 −0.32 0.70 0.84

Clan 3. 3.13 0.08 −0.30 −1.1 0.76 0.80 3.41 0.05 −0.40 −0.53 0.77 0.81

Clan 4. 3.08 0.08 −0.13 −1.1 0.72 0.82 3.48 0.05 −0.50 −0.62 0.74 0.83

CLAN Factor

Mean 12.97 14.01

SD 4.31 3.80

Items MARKET Factor (a) (b) (c) (d) (e) (f) (a) (b) (c) (d) (e) (f)

Market 1. 3.47 0.08 −0.38 −0.75 0.59 0.80 3.97 0.04 −0.83 0.35 0.65 0.70

Market 2. 2.88 0.08 0.01 −1.1 0.69 0.75 3.66 0.05 −0.61 −0.09 0.58 0.74

Market 3. 3.36 0.07 −0.43 −0.56 0.62 0.78 3.81 0.04 −0.92 0.94 0.56 0.74

Market 4. 3.39 0.08 −0.45 −0.73 0.67 0.76 3.76 0.04 −0.85 0.55 0.57 0.74

MARKET Factor

Mean 13.10 15.20

SD 3.9 3.02

Items HIERARCHY Factor (a) (b) (c) (d) (e) (f) (a) (b) (c) (d) (e) (f)

Hierarchy 1. 3.24 0.08 −0.31 −0.90 0.49 0.70 3.29 0.05 −0.42 −0.57 0.52 0.69

Hierarchy 2. 2.85 0.08 −0.03 −1.08 0.53 0.68 3.37 0.05 −0.39 −0.50 0.49 0.70

Hierarchy 3. 3.43 0.07 −0.57 −0.49 0.71 0.57 3.60 0.05 −0.70 0.10 0.61 0.64

Hierarchy 4. 3.43 0.08 −0.49 −0.67 0.41 0.74 3.68 0.05 −0.75 0.11 0.51 0.69

HIERARCHY Factor

Mean 12.96 13.95

SD 3.66 3.23

(a) Mean (M); (b) Standard deviation (SD); (c) Skewness (SK); (d) Kurtosis (KR); (e) Corrected item-total correlation; (f) Cronbach’s alpha if the item is deleted.

p < 0.01. According to the mentioned researchers, the Hierarchy
culture is internally oriented and gets its stability from its systems
and processes, but with the inconvenience of becoming a slow
and rigid bureaucracy. These characteristics tend to hinder its
competitiveness and lower its business performance.

(b) “The Hierarchy culture will have a positive correlation with
the Low-cost strategy (Slater et al., 2010; Nase and Arkesteijn,
2018).” This is fulfilled in our study in n1 (r = 0.28, p < 0.01)
and also in n2 (r = 0.15, p < 0.01). The explanation for
this relationship is that the strong processes and systems that
characterize the Hierarchy culture make it possible to lower the
production costs, which supports a Low-cost strategy.

(c) “The Market culture will have a positive correlation with
the Prospector strategy (Cameron and Freeman, 1991).” This
is fulfilled in our study in n1 (r = 0.32, p < 0.01) and also in
n2 (r = 0.35, p < 0.01). Cameron and Freeman (1991) argue
that the Market culture is an externally oriented culture capable
of understanding the clients’ needs and responding with new
products and services.

(d) “The Hierarchy culture will have a smaller correlation
with Market orientation than the Clan and Market cultures
(Cameron and Quinn, 2006; Iglesias et al., 2011; Gao, 2017;
Jogaratnam, 2017).” This is fulfilled in our study both for
MORTN and MOPRO. In n1 the correlation between MORTN

and the Hierarchy culture (F3) is r = 0.20, while the correlation
with the Clan (F1) and Market (F2) cultures are higher, with
r = 0.46 and r = 0.27 respectively. For the three cultures p < 0.01.
In n2 the correlation between MORTN and the Hierarchy culture
(F3) is r = 0.35, while the correlation with the Clan (F1) and
Market (F2) cultures are also higher, with r = 0.48 and r = 0.43
respectively. For the three cultures p < 0.01. In turn, in n1 the
correlation between MOPRO and the Hierarchy culture (F3) is
not significant, while the correlations with the Clan (F1) and
Market (F2) cultures are r = 0.45 and r = 0.28 respectively. For
Clan and Market p < 0.01. In n2 the correlation between MOPRO
and the Hierarchy culture (F3) is r = 0.31, while the correlations
with the Clan (F1) and the Market (F2) cultures are higher, with

TABLE 5 | Cronbach’s alpha and Confidence intervals for each factor and
the two samples.

Clan Market Hierarchy

n1 = 246 n2 = 510 n1 = 246 n2 = 510 n1 = 246 n2 = 510

Cronbach’s
alpha

0.86 0.87 0.82 0.74 0.74 0.74

Confidence
intervals

0.83–0.89 0.85–0.89 0.78–0.85 0.70–0.78 0.68–0.79 0.70–0.78
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TABLE 6 | OCAI-12: evidence of validity. Descriptive, reliability, confidence intervals, Pearson correlations between the three factors and the contrast scales and
correlates, and Pearson correlations between the three factors.

n1 = 246 n2 = 510

F1 F2 F3 F1 F2 F3

Mean 12.97 13.10 12.96 14.01 15.20 13.95

SD 4.31 3.9 3.66 3.80 3.02 3.23

Reliability 0.86 0.82 0.74 0.87 0.74 0.74

Confidence intervals 0.83–0.89 0.78–0.85 0.68–0.79 0.85–0.89 0.70–0.78 0.70–0.78

Scales Performance measure (Babakus et al., 1996). 0.37** 0.24** 0.07 0.31** 0.39** 0.25**

Prospector strategy (Slater and Olson, 2000). 0.29** 0.32** 0.04 0.34** 0.35** 0.22**

Low-cost strategy (Slater and Olson, 2000). −0.03 0.11 0.28** 0.06 0.17** 0.15**

MORTN (Deshpandé and Farley, 1998). 0.46** 0.27** 0.20** 0.48** 0.43** 0.35**

MOPRO (Narver et al., 2004). 0.45** 0.28** 0.08 0.50** 0.38** 0.31**

External Correlates Number of employees −0.16* 0.18** 0.09 −0.02 0.17** 0.13**

Annual turnover −0.17** 0.22** 0.07 −0.01 0.15** 0.08

F1 – – – – – –

F2 0.06 – – 0.46** – –

F3 0.12 0.16* – 0.46** 0.48** –

**p < 0.01 and *p < 0.05.
F1, Clan; F2, Market; F3, Hierarchy (OCAI-12).

r = 0.50 and r = 0.38 respectively. For the three cultures p < 0.01.
According to the mentioned researchers, the Hierarchy culture
is internally oriented and competes with a strong focus on its
systems and processes, but with the inconvenience of lowering
its customer orientation.

(e) “The Clan culture will have a negative correlation with
the size of the company (Cameron and Quinn, 2006).” This
is partially fulfilled in our study, where in n1 the correlation
of the Clan culture (F1) is negative both for the Number of
employees (r = −0.16, p < 0.05) and the Annual turnover
(r = −0.16, p < 0.01). However, in n2 the correlation is not
significant. Cameron and Quinn (2006) argue that the Clan
culture is stronger during the first stages of the creation of
companies, where the small number of people permits very close
relationships to be established. As companies grow and increase
their revenues and the number of employees the Clan culture
tends to decrease due to the difficulty of maintaining the family
atmosphere and strong ties. Nevertheless the “relational theory
of society” built with diverse contributions and mentioned by
Pellicano et al. (2016) asserts that human reality is relational by
essence and gives enormous importance to the social relationship.
This social relationship could be more robust in the Peruvian
sample and could explain why Clan culture do not decrease with
the size of its companies.

In summary, the translation and adaptation into Spanish of
the OCAI (Cameron and Quinn, 2006) has given rise to the
OCAI-12, with a three-factor structure that retains the Clan,
Market and Hierarchy factors, but fully excludes the ad hoc factor.
The Confirmatory Factor Analysis shows acceptable indicators
and the reliabilities and indications of validity are also good.
This study represents the largest activity to date for adapting
the OCAI (Cameron and Quinn, 2006) into Spanish using EFA
and CFA. It also shows the difficulty in adapting this scale
from English into Spanish. Despite the rigor of the translation

method, the different meanings of the words and concepts make
it difficult to construct equivalence and it was necessary to
reduce the original OCAI to the point of completely discarding
the ad hoc factor. Previous studies have given support to the
internal four-factor structure with the 24 items in English and
found proper reliability and validity (Quinn and Spreitzer, 1991;
Kalliath et al., 1999; Heritage et al., 2014). Adaptations to Italian
(Di Stefano and Scrima, 2016) and Iranian (Abbasi et al., 2013)
have also found the four-factor structure. The reason why the
ad hoc culture cannot be properly translated into Spanish is
unclear, but a possible explanation to study could be related to
Uncertainty avoidance (Hofstede, 1984). This is the extent to
which a society feels threatened and anxious when they confront
ambiguous and unknown situations and thus the point to which
they try to escape from them. Uncertainty avoidance is much
higher in Spain and most Latin American countries than in
the United States, the United Kingdom and Australia. There
are items in the OCAI where taking risks is associated with
the idea of being innovative and entrepreneurial (e.g., People
are willing to stick their necks out and take risks). As risk
taking is not so desirable in Spain and Latin America, the
ad hoc scale in Spanish may fail. The meaning of other complex
concepts in the ad hoc scale (e.g., entrepreneur, freedom, being
on the cutting edge, etc.) could reduce the covariance of the six
items even more.

CONCLUSION

This study describes the translation and adaptation of the
Organizational Culture Assessment Instrument (Cameron and
Quinn, 2006) into Spanish, giving rise to the reduced scale
named OCAI-12. The CFA shows indicators with an acceptable
fit and it also has good reliability indexes. Moreover, the scale

Frontiers in Psychology | www.frontiersin.org 8 December 2021 | Volume 12 | Article 81723217

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-12-817232 December 22, 2021 Time: 9:53 # 9

Assens-Serra et al. Spanish Adaptation of the OCAI

provides evidence of validity given that it has correlations with
five different scales and two correlates. All of this indicates
that the OCAI-12 scale is a suitable instrument in Spanish for
evaluating organizational culture.

Our study findings drive us to propose two implications to
theory. We indicate that the Clan, Market and Hierarchy are
types of organizational culture that have a correct construct
equivalence when translated and adapted from English into
Spanish. Nevertheless, the ad hoc culture have important
problems of construct equivalence, suggesting enormous
differences in the meaning and connotations of the concepts
included in the measurement scale.

Our results also have a practical implication for academics and
practitioners alike, who can now use the OCAI-12 measurement
instrument, but are also advised to be careful with ad hoc
translations into Spanish.

The results of our work should be considered in light
of several limitations. We would also like to make some
suggestions for future research. Firstly, our data were obtained
with non-probabilistic sampling of Spanish and Peruvian
managers. We recommend extending the research to other
employee profiles. Secondly, the OCAI-12 has reduced the Clan,
ad hoc and Market scales from six items to four. A new
study could be conducted to increase the number of items
and make the instrument more robust (Lloret-Segura et al.,
2014). Thirdly, a scale in Spanish could be constructed for
the ad hoc culture because with EFA and CFA the six items
have been excluded from the model. Measuring this culture,
which is characterized by its innovative capacity, is especially
important for business competitiveness. Finally, complementary
studies should extend the sample to each Latin American

country to ensure that the conclusions can be extrapolated to
a national level.
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With the development of big data technology, the privacy concerns of face recognition
have become the most critical social issue in the era of information sharing. Based on
the perceived ease of use, perceived usefulness, social cognition, and cross-cultural
aspects, this study analyses the privacy of face recognition and influencing factors.
The study collected 518 questionnaires through the Internet, SPSS 25.0 was used
to analyze the questionnaire data as well as evaluate the reliability of the data, and
Cronbach’s alpha (α coefficient) was used to measure the data in this study. Our
findings demonstrate that when users perceive the risk of their private information being
disclosed through face recognition, they have greater privacy concerns. However, most
users will still choose to provide personal information in exchange for the services and
applications they need. Trust in technology and platforms can reduce users’ intention
to put up guards against them. Users believe that face recognition platforms can create
secure conditions for the use of face recognition technology, thus exhibiting a higher
tendency to use such technology. Although perceived ease of use has no significant
positive impact on the actual use of face recognition due to other external factors, such
as accuracy and technology maturity, perceived usefulness still has a significant positive
impact on the actual use of face recognition. These results enrich the literature on the
application behavior of face recognition and play an important role in making better use
of face recognition by social individuals, which not only facilitates their daily life but also
does not disclose personal privacy information.

Keywords: face recognition, technology acceptance model, social cognitive, cross-culture, privacy concerns
psychology, perceived risk, trust, cultural psychology

INTRODUCTION

Face recognition is a biometric recognition technology that uses pattern matching to recognize
individual identities based on facial feature data. Compared to traditional non-biological
recognition and physiological feature recognition technology, face recognition technology has
specific technical advantage (Jiang, 2019). Nowadays, relying on ubiquitous mobile camera devices,
face recognition technology has been widely used in various fields, including face attendance,
face payment, smart campus, access control system, and security system, which demonstrate the
advances in the face recognition service level in the intelligent hardware system. Face recognition
technology has dramatically improved the intelligence level of business systems in these fields.
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The human face is rich in features. In the society of acquaintances
in the past, the face was the foundation for us to involve
emotional communication and social relations with others.

Technology has been one of the most important factors that
changed the way of life and commercial activities of human
society. With continuous innovation and the development of
technology, human society is changing rapidly. Technological
innovation has changed people’s lifestyles in the spheres of
shopping, education, medical services, business organizations,
and so on. “Technology is not only an essential tool for finding
out new ways to join different actors in service innovation
processes, but also as an element able to foster the emergence
of new and ongoing innovations” (Ciasullo et al., 2017).
For example, in the healthcare service ecosystem, health care
providers adapt to the innovative medical service ecosystem
so that patients can obtain better medical services. Medical
service innovation has had a great impact on the continuous
reconstruction of the service ecosystem (Ciasullo et al., 2017).
Technology forces the market to change constantly, and the
changing market leads business organizations to innovate.
“The contemporary world is characterized by a fast changing
environment. Business organizations are faced with the challenge
of keeping pace with developments in the field of technology,
markets, cultural and socio-economic structures” (Kaur et al.,
2019). In the era of big data and information, business
organizations must “to explore how cognitive computing
technology can act as potential enabler of knowledge integration-
based collaborations with global strategic partnerships as a special
case” (Kaur et al., 2019).

At present, innovations in network technology provide
the greatest convenience and advantages for organizations
dealing with such networks. “Small and medium-sized
enterprises (SMEs) have been considered the most innovative
oriented businesses in developed countries even in emerging
markets acting as pioneer in the digital transformational
word.” Meanwhile, it is important for technology upgrading,
knowledge spillover, and technology transfer to explore SMEs’
competitiveness (Del Giudice et al., 2019).

Knowledge and technology transfer is a “pathway” for
accelerating economic system growth and advancement.
Technology transfer can be explored from theory to practice
for knowledge and technology. From the users’ perspective,
technology transfer affects their sense of use and experience
(Elias et al., 2017). Big data analytics capabilities (BDAC)
represent critical tools for business competitiveness in highly
dynamic markets. BDAC has both direct and indirect positive
effects on business model innovation (BMI), and they influence
strategic company logics and objectives (Ciampi et al., 2021).
“In the world of Big Data, innovation, technology transfer,
collaborative approaches, and the contribution of human
resources have a direct impact on a company’s economic
performance.” Therefore, big data companies should make
corresponding changes in management and strategy. Moreover,
skilled human resources have a positive contribution to the
company’s economic performance. “Information and knowledge
are the foundation on which act for aligning company’s strategies
to market expectations and needs” (Caputo et al., 2020).

With the arrival of the era of artificial intelligence, intelligent
social life has become a reality, and artificial intelligence
has become a new engine for China’s economic and social
development. According to the latest data released by the
China Internet Information Center, the number of artificial
intelligence enterprises in China ranks second in the world
(CNNIC, 2020). As a new technology, face recognition—a typical
application of artificial intelligence—rises with the construction
of a smart city According to the statistics presented in the Report
on In-depth Market Research and Future Development Trend
of China’s Face Recognition Industry (2018–2024) released by
the Intelligence Research Group, it is estimated that the face
recognition industry in China will reach 5.316 billion Yuan by
2021 (Biometrics Identity Standardization [BIS], 2020). As the
gateway connecting humans and intelligence face recognition has
excellent development potential.

Given that the modern era emphasizes looks, the face remains
socially functional, but technology has given it new meaning
and a mission. The attributes and features of a facial image are
enough to convey a person’s identity. When our face is tied to
our personal information and even used as a password substitute,
it is no longer the traditional concept of face. Face recognition
technology can extract personally identifiable information, such
as age, gender, and race, from images. To some extent, in the
Internet age, almost everyone’s personal information is displayed
without any protection.

With the technical support of big data, user portraits based on
facial recognition and a variety of personal data have increasingly
become identification for individuals in this day and age (Guo,
2020). From face-swapping apps, access by face recognition
to Hangzhou Safari Park, the application of face recognition
in subway security checks, to the formulation of the Personal
Information Protection Law of the People’s Republic of China
(PRC), a series of public opinions have brought face recognition
to the forefront. On the other hand, Internet privacy, which has
been neglected so far, is increasingly taken seriously by the public.

The issues of face recognition and privacy have been studied
extensively by experts and scholars in their respective fields, but
there are few empirical studies on the combination of the use
of face recognition and personal privacy security. At present,
most scholars’ research on face recognition focuses on face
recognition algorithms, recognition systems, legal supervision
and security, users’ willingness to accept face payments, and the
application of face recognition in the library. No quantitative
research has been conducted on the relationship between the
use of face recognition technology and people’s attitudes toward
privacy issues. Therefore, based on the two main determinants
of the technology acceptance model (TAM) and according to
public attitudes toward privacy and the specific context of the
use of face recognition in the current networked environment,
variables such as privacy concerns, risk perception, and trust are
introduced in this study to build the hypothesis model of the
actual use of face recognition. The concept of privacy concerns is
applied to the research on personal information security behavior
of facial recognition users, which further expands the practical
scope of the privacy theory and provides suggestions to promote
the development of facial recognition applications.
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This research makes two contributions. First, it demonstrates
the impact of privacy concerns, perceived risk, trust, social
cognition, and cross-cultural aspects on facial recognition. This
result enriches face recognition literature, and a hypothesis
model based on perceived ease of use and perceived usefulness—
the two determinants of user behavior—is created. Second,
this research confirms that the privacy paradox still exists.
In the digital information age, most users will still choose
to provide personal information in exchange for the services
and applications they need. Trust, social cognition, and culture
play a vital role in intelligent societies and virtual interactions.
Meanwhile, when technology applications can provide users with
diversified and user-friendly functions, their perceived usefulness
is significantly improved.

The structure of the article is as follows. In section “Theoretical
Basis and Research Hypothesis,” we examine the theoretical
basis and research hypothesis. Section “Variable Measurement
and Data Collection” describes variable measurement and data
collection, including questionnaire design and data collection.
Section “Data Analysis” presents the results of the data analysis.
Section “Conclusion” discusses the key findings of the research
along with the final remarks.

THEORETICAL BASIS AND RESEARCH
HYPOTHESIS

Privacy
In the era of mobile data services based on big data, “the
nature of economic exchange is more inclined to exchange
personal information for personalized services. Privacy violations
may occur in the acquisition, storage, use and transaction of
personal information, thus giving rise to problems in information
privacy” (Chen and Cliquet, 2020). Moreover, in the Internet
environment, information privacy security in intelligent society
is increasingly threatened. Since facial recognition is based on
the acquisition of human face image information and face
information demands privacy, face information security becomes
the focus of the public when choosing whether to use facial
recognition technology. On the one hand, human faces are
rich in features, which provide powerful biometric features for
identifying individuals; thus, a third party can identify individuals
through face positioning, and so it is necessary to prevent the
malicious collection and abuse of such information. On the other
hand, through image storage and feature extraction, a variety
of demographic and private information can be obtained, such
as facial age, health status, and even relatives, which leads to
unnecessary privacy invasion (Zahid and Ajita, 2017). Therefore,
in view of the uniqueness of human face and information privacy,
the focus of this paper will be whether the public’s actual use
of face recognition is affected by their attitudes toward personal
privacy and the perceived risk of personal data.

Privacy Concerns
Privacy concerns are widely used to explain the behavior
intention of users (Zhang and Li, 2018). In the Internet
field, privacy concerns of users include people’s perceptions

and concerns about improper access, illegal acquisition, illegal
analysis, illegal monitoring, illegal transmission, illegal storage,
and illegal use of private information (Wang et al., 1998). Users do
not have full control over the use of their personal information.
Thus, users become concerned about privacy when it may be
violated due to security loopholes or inappropriate use or when
individuals perceive the risk of privacy infringement.

Personal privacy in the age of mobile data services involves
both online and offline domains. The extensive use of
various personal biological information applications poses new
challenges to personal privacy security. Specifically, with the
progress of computer algorithms, the Internet of Things, and
other technologies, the threshold of information collection
becomes increasingly lower, and computerized information may
be easily copied and shared, resulting in problems such as
secondary data mining and inadequate privacy (Qi and Li, 2018).
In the existing research on privacy concerns, Cha found that
there is a negative correlation between users’ concerns regarding
the information privacy of a technology-driven platform and
the frequency of users using the media (Cha, 2010). McKnight
conducted research on Facebook, whereby they found that the
greater the concern about privacy is in a medium, the less
willing people are to continue using the medium for fear of
personal information being abused (McKnight et al., 2011). In
the context of big data, the privacy concerns of face recognition
users originate from the risk of facial image information being
collected and used without personal knowledge or consent or
the risk of personal biometrics being transmitted or leaked. In
other words, the cautious choice of face recognition application is
influenced by the extent of individual concerns regarding privacy.
Considering these notions, the following hypothesis is proposed:

Hypothesis 1: Privacy concerns have a negative impact on
the actual use of face recognition.

Perceived Risk
Due to the virtuality or uncertainty of a network, perceived risk
is an individual’s perception of the risk of information breach.
The perceived risk of facial recognition may arise from the
disclosure or improper use of face information. Chen conducted
an empirical study on this and believed that the degree of
individuals’ concerns for information security is affected by
the perceived network risk (Chen, 2013). Norberg et al. (2007)
showed in their study that the negative effect of perceived
disclosure is affected by perceived risk. In other words, the more
users perceive that the disclosure of personal information will
lead to the illegal breach of privacy and other adverse effects,
the more they will be concerned about the security of personal
privacy. Not only is the degree of privacy concerns positively
affected by perceived risk, but studies have also shown that
perceived risk also affects actual use behavior (Zhang and Li,
2018). Hichang’s (2010) research results show that the degree of
severity of privacy risks perceived by users is positively correlated
with the degree of their self-protection behaviors. When people
realize that their personal information is at risk, they take
active preventive actions. Therefore, in this paper, regarding the
intention to use facial recognition, it is believed that the higher
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the risk perceived by users, the more users will pay attention
to the breach of personal privacy, thus affecting the actual use
of facial recognition. In this vein, the following hypotheses are
proposed:

Hypothesis 2: Perceived risk has a positive effect on
privacy concerns.
Hypothesis 3: Perceived risk has a negative influence on the
actual use of face recognition.

Trust Theory
Simmel (2002) pioneered the sociological study of trust, believing
that trust is an essential comprehensive social force. Putnam
(2001) believed that trust is an essential social capital and
can improve social efficiency through actions that promote
coordination and communication. In an intelligent social
environment, social transactions cannot occur without trust.
Hence, trust has also become an essential factor in the study of
privacy issues. In the context of face recognition, trust is defined
as users’ belief in the ability of face recognition technology
and application platforms to protect their personal information.
Joinson et al. (2010) found in his study that users’ perceived risk
to personal privacy is affected by their degree of trust. Moreover,
through research on the behavioral intention of intelligent media
use, some scholars present that trust will directly affect the use
intention, and there is a significant correlation between trust
and users’ use intention. Therefore, the following hypotheses are
proposed:

Hypothesis 4: Trust negatively affects the perceived risk of
users with face recognition.
Hypothesis 5: Trust positively affects the actual use of
face recognition.

Technology Acceptance Model
The TAM is widely used to explain users “acceptance of
new technologies and products, and it is the most influential
and commonly used theory to describe individuals” degree of
acceptance to information systems (Lee et al., 2003). The TAM
is used for research in different fields: education (Scherer et al.,
2019), hospitals and healthcare (Nasir and Yurder, 2015; Fletcher-
Brown et al., 2020; Hsieh and Lai, 2020; Papa et al., 2020),
sports and fitness (Lunney et al., 2016; Lee and Lee, 2018;
Reyes-Mercado, 2018), fashion (Turhan, 2013; Chuah et al.,
2016), consumer behavior (Wang and Sun, 2016; Yang et al.,
2016; Kalantari and Rauschnabel, 2018), gender and knowledge
sharing (Nguyen and Malik, 2021), wearable devices (Magni
et al., 2021), human resource management (Del Giudice et al.,
2021), Internet of Things (Caputo et al., 2018), technophobia
and emotional intelligence influence on technology acceptance
(Khasawneh, 2018).

In this study, a hypothesis model is developed based on
perceived ease of use and perceived usefulness, two determinants
of user behavior.

Perceived usefulness refers to the extent to which users believe
that using a specific system will improve their job performance.
Perceived ease of use refers to the ease with which users think a

particular system can be used, which also affects their perceived
usefulness of technology (Davis, 1989). The easier it is to use
face recognition, the more useful it is considered be. For the
purpose of this study, face recognition aims to realize multiple
functions, such as providing efficient and convenient services.
Therefore, the definition of perceived usefulness should be
extended to users think face recognition can improve the degree
of convenience and service. In this paper, the ease of using a face
recognition application refers to users’ perceived ease of use of
the technology. Previously, Davis (1989) conducted an empirical
study on the e-mail system and concluded that perceived ease
of use has a positive impact on the use of applications. In
a study on the adoption and use of information systems in
the workplace, Venkatesh and Davis (2000) demonstrated that
perceived usefulness has a positive impact on people’s usage
behavior. With the extensive application of the TAM in the
information system, the face recognition technology studied in
this paper also comprises intelligent media. Perceived usefulness
is an important variable that affects the use of face recognition.
Thus, the following hypotheses are proposed:

Hypothesis 6: Perceived ease of use has a positive impact
on perceived usefulness.
Hypothesis 7: Perceived ease of use has a positive influence
on the actual use of face recognition.
Hypothesis 8: Perceived usefulness has a positive impact on
the actual use of face recognition.

The research model of this paper is shown in Figure 1.

VARIABLE MEASUREMENT AND DATA
COLLECTION

Questionnaire Design
In order to ensure the scientificity and credibility of the
measurement variables, this study modified the mature scale in
previous studies and combined it with the information concerns
of current users on the use of face recognition and developed
a questionnaire. This questionnaire consists of two parts. The
first part investigates the demographic characteristics of users,
such as gender and age. The second part is measured by a Likert
scale. The options of each measurement item include “Strongly

FIGURE 1 | Structural equation model.
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TABLE 1 | Design of measurement items for variables studied.

Factor Measurement item Measurement item design Reference source

Privacy concerns PC1 It is risky to provide face information in the big data environment Liu, 2013

PC2 Face recognition may result in the illegal acquisition of personal biometrics by a third party

PC3 Face recognition may result in the leakage or abuse of personal information and transaction
information

Perceived risk PR1 I am worried that another person is misusing my face information Liu, 2013; Zhang and
Gong, 2018

PR2 I am worried that face recognition has collected a lot of my personal information

PR3 I am worried that unidentified users can obtain my information

Perceived ease of use PEU1 It is easy for me to use face recognition Davis, 1989; He and
Huang, 2020

PEU2 I do not think the operation of face recognition is complicated

PEU3 I think it is easy to complete face recognition

Perceived usefulness PU1 I feel face recognition can help me save time Davis, 1989; Zhang
and Gong, 2018

PU2 With face recognition, I can get the service and convenience I desire

PU3 In general, I think face recognition is useful

Trust T1 I think face recognition technology is trustworthy Qi and Li, 2018

T2 I think the privacy protection measures of face recognition technology have been perfect

T3 I think the whole process of face recognition is safe

T4 I believe that the face recognition platform can protect my privacy

T5 I believe that the face recognition platform will abide by its agreement to protect my privacy

Actual use AU1 I would like to use face recognition Yu, 2018

AU2 In the case of multiple recognition methods, I will give priority to face recognition

AU3 I will always use face recognition

AU4 I hope you can use face recognition in the future

disagree,” “Disagree,” “Neither agree nor disagree,” “Agree,” and
“Strongly agree.” The survey included seven latent variables and
21 measured variables. Latent variables included perceived ease of
use, perceived usefulness, privacy concerns, risk perception, trust,
and actual use. The contents of the scale are shown in Table 1.

Data Collection
In this study, the questionnaire was designed on the survey
platform1 and distributed in the form of links through WeChat,
QQ, and other channels. The survey was conducted from May 26
to June 10, 2020, and a total of 635 questionnaires were recovered.
The subjects of the questionnaire were users of face recognition
technology. After the second screening, 518 valid questionnaires
remained after the elimination of incomplete questionnaires
and all the questionnaires with the same options. The specific
statistics are shown in Table 2.

From the reported statistics, it can be seen that the gender
ratio of the sample data is balanced. The age structure of the
respondents is mainly between 18 and 35 years old, so it is an
overall young sample, conforming to the age characteristics of the
main user group of facial recognition. The respondents mostly
have a high level of education, with a bachelor’s degree or above.
In terms of urban distribution, 58.7% of respondents came from
first-tier cities and new first-tier cities. The sample coverage is
reasonable and thus representative. As for privacy, more than
86.1% of respondents believe that face information is private.

1www.wjx.cn

Consequently, the sample data collected in this questionnaire
applies to the relevant research on the privacy problems of face
recognition users.

DATA ANALYSIS

Reliability and Validity Analysis
For this study, SPSS 25.0 was used to analyze the collected
data and evaluate the reliability of the data. Cronbach’s alpha
(α coefficient) was used to measure the data in this study.
With 0.7 as the critical value, it is generally believed that
when Cronbach’s α coefficient is greater than 0.7, the scale has
considerable reliability. Based on the test results, the overall
Cronbach’s α coefficients of privacy concerns, perceived risk,
perceived ease of use, perceived use, trust, and actual use are
between 0.876 and 0.907, all of which are greater than 0.7.
This indicates that the measurement of each latent variable
shows excellent internal consistency and that the questionnaire
is reliable as a whole.

Structural validity refers to the corresponding relationship
between measurement dimensions and measurement items. It is
often used in research to analyze questionnaire items. According
to the results of AMOS 24.0 for confirmatory factor analysis, the
fitting index of confirmatory factor analysis in this study was
X2/df = 2.722, which is less than 3, thus indicating that the fit
was ideal. RMSEA = 0.058, which is less than 0.08, indicating
that the model is acceptable. It is generally believed that when the
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TABLE 2 | Statistical analysis of demographic characteristics (N = 518).

Statistical
item

Category Frequency Percentage%

Gender Male 226 43.6

Female 292 56.4

Age 18–25 383 73.9

25–35 101 19.5

35–45 24 4.6

45–55 8 1.5

55– 2 0.4

Education Primary school and below 1 0.2

Junior middle school 8 1.5

Senior high school 20 3.9

College 40 7.7

Bachelor 342 66.0

Master and above 106 20.5

City First-tier and new first-tier cities 304 58.7

Second-tier cities 79 15.3

Third-tier cities 55 10.6

Fourth and fifth-tier cities 59 11.4

Unknown 21 4.1

Is face
information
private?

Yes 446 86.1

No 72 13.9

Total 518 100.0

fitting index of NFI, IFI, and CFI is greater than 0.9, it indicates
that the model fits well; in this regard, NFI = 0.938, RFI = 0.925,
IFI = 0.960, TLI = 0.951, CFI = 0.959. Therefore, the fitting index
of this model conforms to the common standard, and the fitting
degree of the model is proper.

Exploratory factor analysis is utilized to determine whether
each measurement item converges to the corresponding factor,
and the number of selected factors is determined by the number
of factors whose eigenvalue exceeds 1. If the value of factor
loading is greater than 0.6, it is generally considered that each
latent variable corresponds to a representative subject (Gerbing
and Anderson, 1988; Gefen and Straub, 2005).

As shown in Table 3, the values of factor loading of the latent
variables, including privacy concerns, perceived risk, perceived
ease of use, perceived usefulness, trust, and actual use, were all
greater than 0.7, which shows that the corresponding topic of
latent variables is highly representative.

Combined reliability (CR) and average variance extracted
(AVE) were used for the convergent validity analysis. Generally,
the recommended threshold of CR is greater than 0.8 or higher
(Werts et al., 1974; Nunnally and Bernstein, 1994). AVE is
recommended to be above 0.5 (Fornell and Larcker, 1981). As
shown in Table 3, the AVE of each latent variable was greater than
0.5, and CR was greater than 0.8, indicating that the convergence
validity was ideal.

According to the results in Table 4, there was a significant
correlation between actual use and privacy concerns, perceived
risk, perceived ease of use, perceived usefulness, and trust

TABLE 3 | Factor load and variable combination reliability.

Path Estimate AVE CR

PC1 < — Privacy concerns 0.822 0.7318 0.891

PC2 < — Privacy concerns 0.906

PC3 < — Privacy concerns 0.836

PR1 < — Perceived risk 0.87 0.7705 0.9096

PR2 < — Perceived risk 0.867

PR3 < — Perceived risk 0.896

PEU1 < — Perceived ease of use 0.749 0.7157 0.8824

PEU2 < — Perceived ease of use 0.879

PEU3 < — Perceived ease of use 0.902

PU1 < — Perceived usefulness 0.869 0.7162 0.8832

PU2 < — Perceived usefulness 0.868

PU3 < — Perceived usefulness 0.8

T5 < — Trust 0.754 0.6191 0.8898

T4 < — Trust 0.814

T3 < — Trust 0.844

T2 < — Trust 0.836

T1 < — Trust t 0.673

AU1 < — Actual use 0.737 0.6467 0.8795

AU2 < — Actual use 0.817

AU3 < — Actual use 0.857

AU4 < — Actual use 0.801

(p < 0.001). In addition, the absolute value of the correlation
coefficient corresponding to each variable was less than 0.5 and
was less than the corresponding AVE square root. It indicates
that there was a specific correlation between latent variables and
a certain degree of differentiation among them, so the scale has
an ideal level of discriminant validity.

Correlation Analysis
Correlation analysis studies whether there is a correlation
between variables and uses the correlation coefficient to measure
the degree of closeness between variables. The three statistical
correlation coefficients are the Pearson correlation coefficient,
the Spearman correlation coefficient, and the Kendall correlation
coefficient, of which the Pearson correlation coefficient is
commonly used in questionnaire and scale studies (Qi and Li,
2018). In this study, SPSS 25.0 and Pearson’s correlation analysis
were used to study whether there is a significant correlation
between privacy concerns, perceived risk, perceived ease of use,
perceived use, trust, and actual use in a hypothetical model to
validate the validity of the research hypotheses.

Table 5 shows the means and standard deviations of privacy
concerns, perceived risk, perceived ease of use, perceived
usefulness, trust, and actual use and the Pearson correlation
coefficient between the variables. From the mean, users had
a higher perceived risk and a lower degree of trust. The
results of correlation coefficient matrix showed that perceived
risk and privacy concerns are significantly and positively
correlated, and H2 was initially verified; privacy concerns,
persistent risk, and actual use were negatively correlated (r = –
0.158, p < 0.01), and the correlation degree was weak,
preliminarily supporting H1 and H3. There was a positive
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TABLE 4 | Correlation coefficient and AVE square root.

Correlation coefficient
matrix between factors

Privacy concerns Perceived risk Perceived ease of use Perceived usefulness Trust Actual use

Privacy concerns 0.7318

Perceived risk 0.36*** 0.7705

Perceived ease of use 0.122*** 0.127*** 0.7157

Perceived usefulness 0.056 0.065*** 0.249*** 0.7162

Trust –0.122*** –0.118*** 0.029 0.101*** 0.6191

Actual use –0.085*** –0.085*** 0.141*** 0.208*** 0.326*** 0.6467

AVE square root 0.855 0.878 0.846 0.846 0.787 0.804

***p < 0.001; The value on the diagonal is AVE (Average Variance Extracted).

TABLE 5 | Correlation coefficient matrix and mean and standard deviation of variables.

M SD Privacy concerns Perceived risk Perceived ease of use Perceived usefulness Trust Actual use

Privacy concerns 3.986 0.708 1

Perceived risk 4.070 0.745 0.687** 1

Perceived ease of use 3.981 0.675 0.237** 0.244** 1

Perceived usefulness 3.814 0.702 0.129** 0.158** 0.590** 1

Trust 3.032 0.695 –0.228** –0.220** 0.084 0.264** 1

Actual use 3.180 0.743 –0.158** –0.158** 0.292** 0.494** 0.608** 1

**Indicates a significant correlation at the 0.01 level (double tails).

correlation between perceived ease of use, perceived usefulness,
and actual use (p < 0.01). Among these, perceived ease
of use had a weak correlation with actual use (r = 0.292)
and perceived usefulness showed a moderate correlation
with actual use (r = 0.494); thus, H6, H7, and H8 were
preliminarily verified. There was a significantly strong correlation
between trust and actual use (p < 0.01, r = 0.608), so
H5 was preliminarily verified. In addition, trust was also
negatively correlated with perceived risk, due to which H4 was
preliminarily verified.

Path Analysis and Hypothesis Testing
The correlation analysis results showed that there was a
correlation between the variables, so these hypotheses were
preliminarily supported. Nevertheless, it could not adequately
explain the systematic relationship between variables. Thus,
AMOS 24.0 and the structural equation model were further
employed in this study to explore the systematic relationship
between the variables. As shown in Figure 2.

As can be seen from Table 6, the ratio of chi-square to the
degree of freedom in the structural equation was less than 5,

FIGURE 2 | Path analysis diagram of the structural equation model.
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TABLE 6 | Fitting of the structural equation model (N = 518).

Fitting index X2/df RMSEA GFI AGFI CFI IFI TCI RFI NFI

Recommended value <3.00 <0.05 >0.90 >0.80 >0.90 >0.90 >0.90 0.9 >0.90

Acceptable value <5.00 <0.080 >0.70 >0.70 >0.80 >0.80 >0.80 >0.80 >0.80

Actual value 3.092 0.064 0.905 0.878 0.949 0.949 0.941 0.915 0.927

TABLE 7 | Results of the hypothesis test.

Hypothesis Path Unstandardized
coefficient

Standardized
coefficient

S.E. C.R. P Support (Yes/No)

H1 Privacy concerns → Actual use –0.049 –0.042 0.072 –0.679 0.497 No

H2 Perceived risk → Privacy concerns 0.693 0.759 0.042 16.699 *** Yes

H3 Perceived risk → Actual use –0.1 –0.094 0.067 –1.5 0.134 No

H4 Trust → Perceived risk –0.248 –0.253 0.047 –5.282 *** Yes

H5 Trust → Actual use 0.575 0.554 0.046 12.449 *** Yes

H6 Perceived ease of use→ Perceived usefulness 0.821 0.664 0.062 13.214 *** Yes

H7 Perceived ease of use→ Actual use 0.024 0.019 0.068 0.351 0.726 No

H8 Perceived usefulness→ actual use 0.443 0.435 0.057 7.727 *** Yes

***P < 0.001.

which is within the acceptable range. RFI, CFI, NFI, TLI, IFI,
and GFI indexes were all significantly greater than 0.9, and the
root mean square error of approximation (RMSEA) was less
than 0.08. Thus, it shows that the structural equation model
fits well.

According to Table 7, the hypotheses H2, H4, H5, H6,
and H8 were verified, which shows that trust and perceived
usefulness both positively influence the actual use intentions of
face recognition users and that perceived risk also has a significant
positive impact on privacy concerns. This indicates that the
higher the public’s awareness of privacy is, the more risks it will
perceive and the higher the public’s concerns about privacy will
be. However, H1 and H3 were not accepted. From the test results,
it can be seen that privacy concerns and perceived risk had a
negative influence on the actual use of face recognition, but the
influence was not significant. In addition, H7 was not supported,
indicating that perceived ease of use had no significant influence
on the actual use of face recognition.

Hypotheses H1, H3, and H7 were not supported for the
following reasons:

1. H1 and H3 were not supported: Perceived risk and
privacy concerns had no significant adverse effect on the
actual use of face recognition. It shows that the public
chooses to use face recognition despite their concern
and perception of privacy and risk. Some scholars have
called this contradictory phenomenon a privacy paradox
(Xue et al., 2016). In other words, although users are
worried that face recognition may lead to improper use
or disclosure of personal information, they still choose to
use face recognition in the field of mobile networks. An
important reason is that the application of intelligent media
technology, facial recognition, is becoming increasingly
prevalent in our daily lives, which is reflected in all aspects
of our lives. Especially in the field of public services, relying
on the digital platform has improved effectiveness and
efficiency via face scanning.

2. H7 was not supported: The positive influence of perceived
ease of use on the actual use of face recognition was
not significant. This conclusion is not consistent with
previous research, but to some extent, it confirms the
correlation between perceived ease of use and the use of
information systems. In other words, since ease of use
involves self-efficacy cognition, technology anxiety can
make users perceive it to be difficult to operate and reduce
their evaluation of the ease of use of the system, thus
further affecting the use of face recognition technology
(Bhattacherjee, 2001). Affected by external factors such as
light and image clarity, the maturity of face recognition
technology is not high, and the algorithm is not accurate,
which affects the public’s perceived ease of use. It also
reflects that, for the face recognition technology, perceived
usefulness has a more substantial impact on the actual use,
and those users value the functional benefits brought by
face recognition applications.

Robustness Test of the Model
In this paper, gender, age, educational background, and city of the
respondents were introduced into the model as control variables
to test the robustness of the hypothesis model. The test results are
shown in the figure below.

It can be seen from Figure 3 that despite introducing control
variables, such as gender, age, education background, and city,
the relationship and significance level of each factor of the model
were consistent with the conclusion of hypothesis test results
above. Meanwhile, the test results of the influence of each control
variable on the actual use of face recognition were not significant,
indicating that the model passed the robustness test.

CONCLUSION

In this study, taking the users of face recognition as the research
objects, the TAM was integrated, and variables such as privacy
concerns, perceived risk, and trust were added to the model to
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FIGURE 3 | Robustness test.

analyze the mechanism of how they affect the actual use of face
recognition and explain the determinants for the use of facial
recognition by the public. The results showed that the model fit
well and that most of the hypotheses were supported.

Based on the results of the model analysis, this paper draws the
following conclusions:

1. In the context of big data, the concept of information
privacy has been continuously expanded. When users
perceive the risk of their private information being
disclosed through face recognition, they will have greater
privacy concerns. However, although users’ privacy
concerns are deep, the privacy paradox still exists. In the
digital information age, most users will still choose to
provide personal information in exchange for the services
and applications they need.

2. Trust plays a vital role in intelligent societies and virtual
interactions. In this paper, users’ trust in face recognition
applications includes trust in the technology application
platforms and trust in the face recognition technology
itself. This study shows that the trust of technology and
platform will reduce the user’s intention to safeguard
themselves against it. Users believe that face recognition
platforms can provide secure conditions for the use of the
technology, and thus, they show a higher tendency to use
such technology. On the other hand, users’ trust in face
recognition technology improves, so their perceived risk
of privacy information leakage is significantly reduced. In
this regard, in the information age, users are willing to
disclose personal information more out of their trust in face
recognition technology and the related platforms.

3. In the context of face recognition as an emerging
technique, the TAM still has excellent explanatory power.
Although perceived ease of use has no significant positive
impact on the actual use of face recognition due to other
external factors, such as accuracy and technology maturity,
perceived usefulness still has a significantly positive impact
on the actual use of face recognition. To an extent, when
technology applications can provide users with diversified
and user-friendly functions, their perceived usefulness will
be significantly improved.

4. The final consideration is the use management of
government and technical ethics of enterprises. When

developing face recognition, enterprises must pay attention
to technical ethics, as well as privacy, to ensure personal
privacy and protect against biological information leakage.
The government must also strengthen its management of
face recognition technology on a large scale to prevent
enterprises and individuals from using technology to affect
social security and personal privacy.

LIMITATIONS

There are some limitations to this study. First, the sample
data in the model are mostly from a young group. In
future research, survey data of other age groups can be
explored to discuss whether the privacy concerns of users of
different age groups will affect their use of facial recognition.
Second, this study focuses on the influence of privacy
concerns, perceived risk, perceived ease of use, perceived
usefulness, and trust on the actual use of face recognition
but has not assessed whether other factors, such as user
experience and usage habits, affect the actual use of face
recognition. In addition, this study only analyzes the direct
impact of the research variables on the actual use but fails
to account for the impact of the mediating variables or
moderator variables.

FUTURE RESEARCH DIRECTIONS

Although this research provides some interesting insights, it has
some significant limitations. First, future research should conduct
research on different age groups to study the acceptance of face
use and attention to privacy at different ages.

Second, privacy is one of the most critical ethical issues in the
era of mobile data services. In the current age dominated by big
data, privacy issues have become more prominent due to over-
identification, technical flaws, and lagging legal construction.
In this information era, the connection characteristics of
the Internet pose a particularly unique information privacy
threat, and many databases and records have led to the
privacy boundary continually expanding. How do we balance
technological enabling with privacy protection? What should
users do about the privacy paradox? The different social cultures
and psychology between China and the West cause people to use
face recognition differently.

In terms of the impact of Western culture on face recognition,
the culture pays attention to privacy and freedom, and politics
and social culture affect the use of face recognition. The error
and discrimination of face recognition algorithm will cause great
psychological harm, coupled with the impact of social culture,
and lead to social contradictions. For example, after testing the
face recognition systems of Microsoft, Facebook, IBM, and other
companies at MIT, it was found that the error rate of women with
darker skin color is 35% higher than that of men with lighter
skin color. In this regard, the algorithm was suspected to exhibit
gender and racial discrimination. The algorithm is designed by
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people. Developers may embed their values in the algorithm,
so there are artificial bias factors, which will lead to social
contradictions. Therefore, politics, society, and culture have
affected the governance attitude of the West. In terms of social
background, religious contradictions and ethnic contradictions
in Western society have intensified, and ethnic minorities have
been discriminated against for a long time. The West is highly
sensitive to prejudices caused by differences in religious beliefs,
ethnic groups, and gender. Culturally and psychologically, the
West attaches great importance to personal privacy and absolute
freedom. Europeans regard privacy as dignity, and Americans
regard privacy as freedom. These are some of the new problems
we should focus on resolving now.

The core element of cognitive science is cognition, which
is also known as information processing. Cognitive science
and artificial intelligence are closely linked. The American
philosopher J.R. Searle indicated that in the history of cognitive
science, computers are key. Without digital computers, there
would be no cognitive science (Baumgartner and Payr, 1995). It
is particularly important in the research of face recognition and
cognitive science. Whether people use face or not has a great
relationship with their cognition, consciousness, psychology, and
culture. The global workspace theory of Baars, a psychologist,
posits that the brain is a modular information processing device
composed of many neurons, and the information processing
process is composed of different neurons with different divisions
of labor and functions. The distributed operation process of
specialized modules. The rapidly changing neuronal activity
process constructs a virtual space called the global workspace at
any given time through competition and cooperation between
modules. Consciousness and unintentional state are generated
through competition in the workspace. The generation of
consciousness refers to all specialized modules in the brain
responding to these new stimuli at the same time and analyzing
and integrating this stimulus information in the global workspace
through competition and cooperation until the best matching
effect is achieved in the information processing between modules
(Baars, 1988). Andrejevic and Volcic (2019) believes that
exposing his face to the machine is in the interest of “efficiency”
in this new world situation, creating contradictions with religious
and cultural traditions. Face recognition largely depends on
the exact meaning given to them by a wide range of actors,
such as government, businesses, and civil society organizations
(Norval and Prasopoulou, 2017).

Finally, there is the consideration of face recognition and
privacy management. Governments and enterprises should
strengthen the management and design of face recognition
technology. The technology itself is neutral, and the intelligent
measures developing from online to offline, as in the case of facial
recognition, are targeted at efficient, convenient, and humanized
services. Thus, the public must be willing to disclose their
personal information to experience the benefits of the use of
intelligent media entirely. As scholars have declared, “It is the
default transaction rule in the data age to give up part of privacy
for the fast operation” (Mao, 2019). Therefore, for the technology

of face recognition at a crossroads, on the one hand, one cannot
give up the application of technology because of privacy security.
Instead, we should rely on smart hardware systems to empower
cities and life with innovative technologies.

On the other hand, we cannot abuse this facial recognition
technology after only viewing its bright prospects. Data security
is always a crucial factor. Therefore, we believe that for face
recognition technology, we must balance security, convenience,
and privacy, strengthen the research on privacy issues in the field
of big data networks, pay attention to the data flow behind it,
constrain the technology with other evolving technologies, and
cultivate the privacy literacy of the public.
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Cognitive neuroscience research has found that individuals from different cultures
have different neural responses and emotional perceptions. Differences in executives’
perception of external pay gaps in different cultures can affect their work attitudes
and behavior. In this study, we explore the direct relationship between executive
compensation fairness and executive innovation motivation. We also investigate the
moderating effects of Confucian culture and western culture between executive
compensation fairness and executive innovation motivation. Data were collected from
the Chinese listed firms from 2011 to 2019 and test the relationship using the fixed-
effect panel regression models. The results demonstrate that executive compensation
fairness positively influences the executive innovation motivation. This effect is more
pronounced in Confucian culture regions, while Western culture weakens this effect.
The findings of this study confirmed that executive compensation fairness, provide a
cross-cultural comparison for compensation research, validate the findings of cultural
neuroscience, and provide useful insights into the research of common prosperity. To
improve the corporate compensation structure, it is necessary to consider the relative
pay equity with firms in the same region and the influence of corporate culture.

Keywords: cognitive differences, perceived compensation fairness, Confucian culture, Western culture, cultural
differences, cognitive neuroscience, innovation motivation

INTRODUCTION

China’s common prosperity, which proposes a vision toward a more equitable economic and social
system, is currently a hot topic across the world. The increase in income inequality among corporate
employees in recent years is mainly brought about by the pay disparity between different firms
(Song et al., 2019). Therefore, in order to promote common prosperity, the trend is to reduce the
pay disparity between firms and to pursue compensation fairness. For firms, it becomes a question
of whether this will facilitate or hinder their development.
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According to tournament theory, the pay disparity is seen
as a tournament incentive (Lazear and Rosen, 1981). The
external pay disparity for executives is then described as an
incentive for industry tournaments or local tournaments. Many
findings from empirical studies suggest that the pay gap has
a motivating effect on executives (Coles et al., 2018; Huang
et al., 2019; Ma et al., 2019). Some famous scholars demonstrate
that prospective equity studies have argued that equity theory
focuses on people’s psychological perceptions of income fairness.
Therefore, a significant pay gap may trigger psychological
perceptions of unfairness (Adams, 1963). Similarly, the scholars
of social preference also emphasize people’s pursuit of fairness.
These theories are probably sound, and maybe they ignored the
heterogeneity of corporate cultural contexts.

Previous studies on cultural neuroscience suggest that
different cultural backgrounds bring systematically different
experiences to individuals. The neural response areas
corresponding to the typical behavior with the cultural brand
will be activated repeatedly (Kitayama and Uskul, 2011; Han
et al., 2013). Prior studies showed that cultural background
influences differences in human neural mechanisms such as
attention (Lewis et al., 2008), self-representation (Chiao et al.,
2010), and self-enhancement (Hampton and Varnum, 2018).
People have different neural responses under various cultural
contexts (Varnum and Hampton, 2017). From this perspective,
we may offer possible explanations for the academic debate on
the impact of the pay disparity on executive behavior. In a culture
concerned with collectivism and fairness, corporate executive
behavior is better explained by equity theory; while in a culture
concerned with individualism and efficiency, corporate executive
behavior is better explained by tournament theory. We amplify
this cultural difference between firms into an East–West cultural
difference for our research purposes.

Cultural differences between the United States and East
Asia shape the different neural response ways of regulating
emotions (Hampton et al., 2021). This leads to variability in
the emotional experiences and responses of the two populations
(Chin et al., 2021a). Confucianism is one of the most influential
philosophies from ancient China, which laid the foundation
for much of Chinese culture. It is concerned with inner
virtue, morality, and values. In China, the idea of systemic
equity is dominant due to Confucianism’s widespread and far-
reaching influence (Ren, 2012). The importance of equity is
emphasized in Confucius, Mencius, and Xunzi. From ancient
times to the present, the Confucian concept of fairness
has been deeply rooted in people’s hearts and minds, thus
promoting fairness awareness. In other words, in a Confucian
cultural context, people’s neural response areas to perceptions
of fairness are activated more often. People thus generate
relatively stronger neural response mechanisms. Referring
to neural responses, innovation motivation is an essential
representation of neural responses to corporate executives’
perceptions of compensation fairness (Mas, 2006; Torre et al.,
2015). In the context of Western individualistic cultures, many
empirical studies have demonstrated that the external pay
disparity of corporate executives is positively related to their
innovation motivation (Coles et al., 2018; Ma et al., 2019). It

is necessary to verify the existence of opposed relationships in
Eastern cultures.

Therefore, we gather data from the Chinese listed firms
from 2008 to 2019 in this study. We merged financial data
from China Stock Market and Accounting Research Database
(CSMAR) and Confucian culture and R&D data from the Chinese
Research Data Service Platform (CNRDS). We obtained 12-
year unbalanced panel data with 14,296 observations. From
the perspective of cognitive neuroscience, we explore what
perceptions and responses will be generated by corporate
executives’ perceived external pay gap on the innovation
motivation using fixed-effect panel data regression models. The
research conclusion has the following two aspects: First, it clarifies
the mechanisms of the influence of compensation on executives’
innovation motivation and corporate innovation commitment.
Thus, it enriches the study of incentive contracts and corporate
innovation. Second, it explains the theoretical applicability of
compensation fairness in different cultural contexts and provides
a cross-cultural comparison for compensation fairness research.
At the same time, the research findings also provide theoretical
references and suggestions for firms to develop reasonable
compensation systems.

The structure of this study is as follows: Second part explains
the “Theory and Hypotheses.” The third part entails the details
about the “Research Methods”. In the fourth part, the “Results”
are described in detail. The fourth part explains the “Discussion,”
including the “Theoretical and Practical Implications”. The last
part is defining the “Limitations and Future Research Directions”.

THEORY AND HYPOTHESES

Executive Compensation Fairness and
Executive Innovation Motivation
Psychologists have used event-related potential,
magnetoencephalography, and functional magnetic resonance
imaging (fMRI) to deeply examine the brain mechanisms of fair
decision-making (Stallen and Sanfey, 2013; Declerck et al., 2014).
The fMRI results find that regions related to reward information
processing such as the ventral striatum, ventral medial prefrontal,
and orbitofrontal cortex are activated (Chen et al., 2017). This
result suggests that a fair distribution proposal can act as a reward
to bring pleasure emotions to people. This finding supports the
equity theory model of social preference theory: Individuals
consider their total income and relative income to others in
social decision-making. And the state of equity itself is a reward
(Cheng et al., 2017). In contrast, when people are faced with an
unfair distribution plan, activation of the forebrain insula shows
disgust or anger (Tricomi et al., 2010). The results of cognitive
neuroscience experiments support the equity theory.

People self-evaluate by comparing themselves with others
without direct natural standards (Festinger, 1954). This leads
to the perception of fairness (Ambrose et al., 1991). Employees’
job satisfaction in a firm is highly correlated with the equity
of the treatment they receive. Compensation is financial gain
that a worker in business makes to the organization for their
mental or physical work. It is a monetary income in exchange
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for using one’s skills, experience, and abilities (Khan et al.,
2021). In turn, compensation fairness is the most critical
component of treatment equity (Dittrich et al., 1985). People will
generate a psychological perception of expectations, triggering a
series of negative behaviors (Adams, 1963). However, the social
rewards from compensation fairness can sometimes outweigh the
pleasure from purely material rewards (Ruff and Fehr, 2014). The
compensation fairness of corporate executives can be divided into
internal equity and external equity. External equity, the difference
in compensation between executives and those in the same
region, industry, or other related firms, has a more significant
impact on executive satisfaction than internal compensation
fairness (Scholl et al., 1987).

It is crucial for firms to pursue technological innovation to
maintain their long-term competitive advantage continuously
(Wang and Deng, 2021). Executives play a decisive role in
strategic planning and directly influence corporate innovation
(Holmstrom, 1989; Rong and Wang, 2021). Environmental
factors impact work motivation (Yang and Wu, 2021), so a
fair working environment raises the level of effort. A key
factor affecting executives’ motivation is their perception of
compensation fairness (Torre et al., 2015). Executives’ innovative
motivation determines the firm’s creative activity intensity
(Duan et al., 2021). In practical terms, executives’ perceptions
of compensation fairness can motivate them to use their
management talents (Scarpa et al., 2021). Then they will generate
a stronger innovation motivation in the firm’s long-term interest.
In comparison, perceptions of compensation unfairness will
trigger negative emotions in executives and reduce incentives to
innovate. In a Western cultural context, the tournament incentive
effect of the pay gap may diminish these effects and motivate
executives to innovate (Coles et al., 2018; Ma et al., 2019).
Psychological studies have shown that Chinese people pay more
attention and importance to distributive justice in Confucian
cultural contexts than people in Western countries (Kim and
Leung, 2007). In the context of a Confucian culture that values
fairness, the motivation of Chinese executives to innovate can
be swayed by compensation fairness. Therefore, we propose the
following hypothesis:

Hypothesis 1: Executive compensation fairness positively
impacts on executive innovation motivation in China.

In terms of direction, executives’ perceptions of compensation
fairness can be further divided into upward comparisons
(comparisons with those who are paid more) and downward
comparisons (comparisons with those who are paid less). Among
the three models of social preferences, the outcome-based
difference aversion model assumes that people are consistently
less satisfied with an unfair situation. Moreover, the loss of
utility in disadvantaged unfairness is greater than in advantaged
unfairness (Fehr and Schmidt, 1999; Tricomi et al., 2010). Since
the achievement orientation of executives drives a preference
for upward comparisons (Park and Westphal, 2013). Therefore,
when an executive’s compensation is lower than the external
reference point, perceptions of unfairness and jealousy will
reduce executive motivation and increase executive negligence

and other irresponsible behaviors (Mas, 2006). When executives
are paid less than others, the negative pay gap triggers stronger
negative emotional and behavioral responses and significantly
impacts innovation motivation. Therefore, based on hypothesis
1, we propose the following hypothesis:

Hypothesis 2: Executive’s perceptions of compensation
fairness strongly impact on executive innovation motivation
when at a compensation disadvantage.

Moderating Effects of Cultural Contexts
People have different neural responses under various cultural
contexts (Varnum and Hampton, 2017). Cultural differences
lead people to make other decisions in their economic activities
(Guiso et al., 2006). It is undeniable that Confucianism has
profoundly influenced Chinese cognition and behavior (Tu,
2005; Chin et al., 2021b). As Confucius demonstrate that the
chief of a state or a family need not care for scarcity but
inequality, nor for poverty but security (Xu, 2012). Therefore,
he believed that the distribution of social wealth should be
reasonable and regulated in a balanced way so that people
would have no grievances. Mencius and Xunzi then inherited
and carried forward the Confucian idea of equalization. Dong
Zhongshu, a famous Confucianist and politician in the Han
Dynasty, elevated the idea of equity to the strategic level of
harmonious social development and long-term national security,
making the idea of equity a fundamental value of Confucianism.
It can be seen that the Confucian concept of fairness has played
an essential role in history and contributed to people’s fairness
awareness. Since executive compensation fairness positively
impacts innovation motivation in the context of Confucian
culture, Both the incentive effect of compensation fairness on
executives’ innovation motivation and the hindering effect of
compensation unfairness are enhanced by Confucian cultural
influence. So we propose the following hypothesis:

Hypothesis 3: Confucian culture context moderate between
executive compensation fairness on executive innovation
motivation.

However, the Western culture regards wealth and success as
the result of individual effort. This determines their perception
of compensation fairness (Alesina and Angeletos, 2005). In this
context, the pay gap reflects unique talent and effort differences.
It is less likely to raise perceptions of equity but more often seen as
an incentive which is described as tournament incentives. From
this understanding, Western scholars believe that tournament
incentives can motivate people to work harder to pursue a
better position (Kale et al., 2009) and both industry tournament
incentives (Coles et al., 2018) and local tournament incentives
(Ma et al., 2019) have similar facilitating effects. Yet, other studies
suggest that executives may take improper means (Bebchuk et al.,
2011; Haß et al., 2015). In general, the pay gap is perceived as a
“goal to strive for” in the Western culture, and the psychological
perception of unfairness is weaker. Therefore, compensation
fairness has less impact on executives’ innovation motivation. To
summarize, we propose the following hypothesis:
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Hypothesis 4: Western cultural context moderate between
executive compensation fairness on executive innovation
motivation.

Based on the above literature and discussion, we proposed
the below-mentioned research model of this study. Therefore,
Figure 1 presents the conceptual model of this study.

RESEARCH METHODS

Research Approach
A quantitative approach was taken in the research design in
order to test the proposed research hypotheses. The quantitative
data were collected from the Chinese listed firms from 2011
to 2019. We used this research approach because it is a
popular method and relatively low cost as compared to other
research methods.

Sampling and Data Collection
The target population of this study was the corporate executives
such as directors, supervisors, and CEOs of Chinese listed firms.
Corporate executives can more easily access the compensation
of management of other listed firms and better understand
their compensation fairness. Limited by data availability, China’s
A-share listed firms from 2008 to 2019 are selected as the sample
in this study. The firms’ basic information and financial data
are sourced from China Stock Market and Accounting Research
Database (CSMAR). The Confucian culture and R&D data are
from the Chinese Research Data Service Platform (CNRDS).
We merged these two data sources according to each record’s
stock code and the accounting year. These records are phased
out according to the following criteria: (1) Firms belonging to
financial industries; (2) Special treatment stocks with abnormal
operating conditions (ST Stocks); (3) Firms that have never
applied for patents during this period; (4) Firms with missing
severe data on critical variables. After processing, we obtained
12-year unbalanced panel data for 2,928 listed firms with 14,296
observations. To avoid the effect of extreme values, we winsorized
all continuous-type variables at 1 and 99% quartiles.

FIGURE 1 | Conceptual model.

Measures
Combined with the previous analysis, the basic regression model
is constructed in this paper as follows:

RDSpdi,t = α0 + α1Cfi,t + αj
∑

Controlsj
i,t + ε (1)

The dependent variable is executive innovation motivation.
Patents and R&D are simultaneously used to measure innovation
in the literature (Yu et al., 2021). According to the Upper
Echelon Theory, corporate executives acquire and allocate
resources according to the internal and external environment
(Romer, 1986; Rasool et al., 2019). So the executives’ innovation
motivation can be measured by the level of funds invested in
innovation activities. The proxy is the ratio of R&D input to
operating revenues (RDSpd), which is presented as a percentage.

The independent variable is compensation fairness (Cf). The
primary measurement methods of compensation fairness are pay
gap calculation, questionnaire survey, regression model residual,
and relative quantile calculation methods. The questionnaire
survey method is highly subjective (Tekleab et al., 2005). The
pay gap method considers only numerical differences without
focusing on other factors that trigger the differences. The
regression model calculates the residuals by constructing a
model of executive compensation decisions, but its validity is
strongly influenced by choice of variables (Core et al., 1999).
We choose the relative quantile method to express compensation
fairness (Song et al., 2019). The difference between executive
compensation and the highest local executive compensation to
the firm performance (ROA) is calculated. The higher the value,
the lower the compensation fairness.∑

Controls is the control variables. Firm-level financial
characteristics can influence innovation input (Yu et al., 2021).
So we control for total assets (Size), assets liabilities ratio
(Lev), profitability (ROE), and growth potential (Growth) in
the regression model. Corporate governance is the institutional
basis for corporate innovation (Belloc, 2012). So we include
the concentration of equity (Shr1), whether two positions
are combined (Dual), the percentage of independent directors
(InDir), and the number of board of directors (Dir) as control
variables (Allen et al., 2015).

RESULTS AND ANALYSIS

Descriptive Statistics
The results of descriptive statistics for the main variables in this
manuscript are shown in Table 1. The average proportion of
innovation investment in the operating income of the sample
firms is 4.47%. Executive compensation fairness values range
from −7.43 to 2.46, reflecting a pay gap between local firms with
a minimum ratio of 0.001 and a maximum ratio of 11.69 to
the ROA gap. There is an unfair phenomenon in the executive
compensation in the same region, and the maximum pay gap in
executives is 38 times. The average shareholding of the first largest
shareholder is about one-third, indicating a high concentration
of equity. The board of directors consists of eight members on
average. The average proportion of independent directors to the
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board of directors is about one-third, just the minimum standard
set by the China Securities Regulatory Commission (CSRC).

Regression Analysis
Regression Result
Following the Hausman test, a fixed-effects model was applied
to the sample data regression, and the regression results are
shown in Table 2. The Cf coefficient in column (1) is significantly
negative, indicating that the lower the compensation fairness
is, the less the corporate invests in innovation. That is to say,

TABLE 1 | Descriptive statistical results.

Variables N Mean SD Median Min Max

RDSpd 14,296 4.47 4.24 3.56 0.02 25.37

Cf 14,296 0.06 1.17 0.08 −7.43 2.46

Size 14,296 22.02 1.21 21.84 19.92 25.72

Lev 14,296 0.39 0.19 0.37 0.05 0.87

ROE 14,296 0.09 0.07 0.08 −0.64 0.33

Growth 14,296 0.19 0.37 0.12 −0.48 2.29

Shr1 14,296 34.56 14.14 32.97 9.00 71.77

Dual 14,296 0.29 0.46 0.00 0.00 1.00

InDir 14,296 0.37 0.05 0.33 0.33 0.57

Dir 14,296 2.12 0.19 2.20 1.61 2.64

TABLE 2 | Regression results.

Variables (1)
Entire sample

(2)
Negative sample

(3)
Positive sample

RDSpd RDSpd RDSpd

Cf −0.090** −0.274*** −0.042

(−2.37) (−3.51) (−0.80)

Size 0.070 0.049 0.090

(0.61) (0.39) (0.47)

Lev −2.677*** −2.581*** −1.772***

(−7.43) (−5.85) (−2.99)

ROE −2.038*** −2.959*** −0.400

(−2.85) (−2.77) (−0.49)

Growth −0.555*** −0.584*** −0.492***

(−9.63) (−8.71) (−4.21)

Shr1 −0.004 −0.008 −0.005

(−0.71) (−1.33) (−0.51)

Dual 0.072 0.077 0.090

(0.86) (0.79) (0.68)

InDir −1.224 −1.232 −1.176

(−1.33) (−1.03) (−0.96)

Dir 0.417 0.479 0.431

(1.21) (1.10) (1.00)

_cons 2.696 3.717 1.620

(1.10) (1.27) (0.39)

Control year/industry Yes Yes Yes

N 14,296 8,258 6,038

Adj R2 0.072 0.083 0.075

t statistics in parentheses, *p < 0.1; **p < 0.05; ***p < 0.01.

executives’ perception of compensation fairness is positively
related to innovation motivation. This verifies hypothesis H1. In
column (2), we select observations with Cf values greater than
or equal to zero, i.e., the compensation disadvantaged sample
group where the local pay gap is greater than the performance
gap. The Cf value is significantly negative and becomes more
prominent in absolute value. That is to say when executives
perceive that their compensation is lower than the “deserved
level,” the perception of unfairness will significantly reduce the
innovation motivation, which supports H2. Correspondingly,
column (3) is the strong side of the compensation sample.
Although the Cf coefficient is insignificant, the executives do not
increase their innovation motivation because their compensation
is higher than the “deserved level.” This is a sense, confirms their
preference for equity.

As for the control variables, firms with better performance
in assets and liabilities, growth potential, and return on net
assets have less R&D investment. In other words, such firms
are relatively less motivated to innovate. Corporate governance-
related control variables are generally not related to corporate
innovation, probably because the overall level of corporate
governance still needs to be improved.

The Influence of Confucian Culture
Based on existing studies, the influence of Confucian culture
in a region is measured by the number of Confucian
temples remaining in the region where the firms is located.
Accordingly, all country regions are divided into three groups
according to Confucian cultural influence. The group regression
results are shown in Table 3. Columns (1–3) examine the
entire sample of firms, and columns (4–6) test the sample
group of compensation disadvantaged parties. The coefficient
of Cf in the last three columns is significantly negative
and significantly more prominent in absolute value than
the first three columns. This indicates that the effect of
compensation fairness on innovation motivation and the
perceived impact of unfairness is more significant on the
compensation disadvantaged side. Hypotheses H1 and H2
conclusions are robust. Comparing the firm samples from high,
medium, and low Confucian influence regions, it is clear that
the influence of compensation fairness on innovation investment
is more substantial for corporate executives in a culture with a
more significant Confucian impact. That is to say, Confucian
culture makes executives have a stronger preference for equity
and will react more strongly to unfairness. Thus, Hypothesis
H3 is supported.

The Influence of Western Culture
The degree of Western cultural influence is judged by the
overseas experience of the Chairman or CEO. If the Chairman
or CEO has an overseas study or work experience, the firm
is considered to have a strong influence on Western culture.
See Table 4 for the group regression results according to
high and low Western cultural impact. Columns (1) and
(2) examine the entire sample of firms, and columns (3)
and (4) test the compensation disadvantaged sample groups.
Hypotheses H1 and H2 are robustness. As seen in columns
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TABLE 3 | Regression results based on the regression of Confucian cultural influence group.

Variables (1) (2) (3) (4) (5) (6)

Entire sample Negative sample

Low Confucian
influence regions

Medium Confucian
influence regions

High Confucian
influence regions

Low Confucian
influence regions

Medium Confucian
influence regions

High Confucian
influence regions

RDSpd RDSpd RDSpd RDSpd RDSpd RDSpd

Cf −0.082 −0.081 −0.127* −0.203* −0.352*** −0.390***

(−1.64) (−1.63) (−1.83) (−1.77) (−2.83) (−3.42)

Size 0.317* 0.188 −0.200 0.126 −0.187 0.077

(1.96) (0.67) (−1.04) (0.71) (−0.64) (0.33)

Lev −2.651*** −2.041*** −3.146*** −2.878*** −1.497** −3.090***

(−4.26) (−2.67) (−5.41) (−3.57) (−1.97) (−4.86)

ROE −1.728*** −1.464 −1.114 −2.422*** −1.741* −1.821

(−2.60) (−1.42) (−1.17) (−2.87) (−1.66) (−1.62)

Growth −0.570*** −0.642*** −0.544*** −0.712*** −0.540*** −0.557***

(−7.05) (−5.32) (−5.11) (−6.71) (−4.24) (−4.23)

Shr1 −0.018** 0.012 0.009 −0.015* −0.013 0.002

(−2.02) (0.86) (0.93) (−1.68) (−0.76) (0.15)

Dual 0.023 −0.160 0.235* −0.003 0.084 0.216

(0.20) (−0.75) (1.93) (−0.02) (0.39) (1.37)

InDir 0.096 −3.921** −1.439 −0.333 −5.308*** 0.129

(0.06) (−2.09) (−1.12) (−0.15) (−2.65) (0.08)

Dir 0.784 −0.925 0.559 0.425 −0.995 1.270**

(1.19) (−1.40) (1.47) (0.48) (−1.53) (2.46)

_cons −3.181 3.862 7.610* 2.940 12.157* 0.567

(−0.89) (0.72) (1.83) (0.74) (1.76) (0.11)

Control variables Yes Yes Yes Yes Yes Yes

Control year/industry Yes Yes Yes Yes Yes Yes

N 5983 2863 5093 3648 1606 2775

Adj R2 0.072 0.074 0.081 0.082 0.113 0.084

t statistics in parentheses, *p < 0.1, **p < 0.05, ***p < 0.01.

(2) and (4), the effect of executive compensation fairness
perception on innovation motivation is more negligible
in the sample group where the Chairman or CEO has
overseas experience. That is to say, the preference for
equity among executives in Confucian culture is reduced
when firms are influenced by Western culture. Thus,
Hypothesis H4 is approved.

Robustness Tests
Under a narrower definition of executive, we focus on the
impact of CEO compensation fairness and innovative behavior.
The indicator of the external pay gap for executives is chosen
as the CEO regional pay gap and is calculated as the ratio
of the highest CEO compensation in the region to the
CEO compensation in the firm. Compensation unfairness is
expressed as the ratio of the CEO regional pay gap to the
ROA gap. In addition, replace the indicator of Confucian
cultural influence, and regroup the regression as measured
by the total number of Ming and Qing scholars in the
region. Replace the indicator of Western cultural impact with
the index of regional openness to judge and regroup the

regression. All the above results indicate that the findings of this
paper are robust.

DISCUSSION

The idea of fairness is one of the foundations of the Confucian
value system. It carries the idea that “Goals of self and
others can be unified; thus the world can be harmonized.”
Confucianism is rooted deep in the Chinese spirit (Tu, 2005).
Thus, Chinese people pay more attention to compensation
fairness than Western countries (Kim and Leung, 2007). In
Western culture, many empirical studies have demonstrated that
the external pay disparity of corporate executives is positively
related to their innovation motivation (Coles et al., 2018; Ma
et al., 2019; Rasool et al., 2021). Our study tries to verify the
existence of opposed relationships in the context of Eastern
cultures and finds that: The executive pay gap, which is generally
regarded as a tournament incentive in Western culture, can
be used to estimate executives’ psychological perceptions of
compensation fairness in China. Executive compensation fairness
is generally positively associated with innovation motivation in
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China, especially when at a compensation disadvantage. There
are different contextual effects of cultural differences on the
above relationships. First, corporate executives who are more
influenced by Eastern Confucian culture have a more vital role
of compensation fairness perception on innovation motivation.
Second, corporate executives who are more influenced by
Western culture have a weaker role of perceived compensation
fairness on innovation motivation.

Theoretical Contributions
This study has three main theoretical contributions. First,
cognitive neuroscience experiments have found that cultural
differences can shape different neural responses, which leads
to differences in people’s emotional perception and behavioral
responses from other cultures when they face similar events.
Second, in this study, we suggest that the cultural contexts
influence the two theoretical explanations of the pay gap.
Tournament theory applies in the Western cultural context,
and equity theory lay in the Confucian cultural context. Third,
this study provides useful insights into the research of the

idea of common prosperity at the corporate level. To address
the fundamental relationships between “efficiency and fairness”,
reducing unjustified pay disparity can achieve both goals
at the same time.

Practical Implications
The findings of this study indicate some practical implications
that could increase executive innovation motivation. First,
organizations should organize some healthy activities for their
employees (e.g., family fairs and sports events) as well as
revise the pay structure of the executive positions. Second,
directors, supervisors, and CEOs of Chinese organizations
need to identify key employees who have innovative behavior
and then provide them with soft skills, e.g., relationship
management, work time and stress management, and personality
development. These steps will enhance the innovations in
Chinese organizations. Third, Chinese organizations need to
design executive compensation fairness that will enhance the
motivation among Chinese organizations. Finally, top-level
management should encourage a positive work environment and

TABLE 4 | Regression results based on the regression of Chairman and CEO overseas experience group.

Variables (1) (2) (3) (4)

Entire sample Negative sample

Chairman or CEO with
overseas experience

Chairman or CEO
without overseas

experience

Chairman or CEO with
overseas experience

Chairman or CEO
without overseas

experience

RDSpd RDSpd RDSpd RDSpd

Cf −0.008 −0.093** −0.127* −0.203*

(−0.05) (−2.44) (−1.83) (−1.77)

Size −0.428 0.063 −0.200 0.126

(−0.70) (0.56) (−1.04) (0.71)

Lev −2.460 −2.637*** −3.146*** −2.878***

(−1.30) (−7.46) (−5.41) (−3.57)

ROE −2.175 −2.137*** −1.114 −2.422***

(−1.35) (−2.77) (−1.17) (−2.87)

Growth −0.449** −0.551*** −0.544*** −0.712***

(−2.58) (−8.92) (−5.11) (−6.71)

Shr1 −0.001 −0.007 0.009 −0.015*

(−0.06) (−1.22) (0.93) (−1.68)

Dual 0.132 0.077 0.235* −0.003

(0.52) (0.88) (1.93) (−0.02)

InDir 2.585 −1.360 −1.439 −0.333

(0.67) (−1.44) (−1.12) (−0.15)

Dir 2.236** 0.201 0.559 0.425

(2.11) (0.57) (1.47) (0.48)

_cons 7.237 3.447 7.610* 2.940

(0.56) (1.42) (1.83) (0.74)

Control variables Yes Yes Yes Yes

Control year/industry Yes Yes Yes Yes

N 1,167 13,059 5,093 3,648

Adj R2 0.074 0.073 0.081 0.082

t statistics in parentheses, *p < 0.1, **p < 0.05, ***p < 0.01.
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provide more incentives and special allowances. These steps can
help to increase executive innovation motivation.

Limitations and Future Directions
This study has some limitations and future research directions.
The first limitation is that the respondents were selected only
from the Chinese listed firms. This is a limitation in terms of
generalizability under the influence of cultural and contextual
biases. Therefore, to generalize the results in the future, such kind
of study can be investigated in the developed or underdeveloped
countries. The second limitation was the sample size of the study,
which may influence the generalizability of the results. However,
to overcome these limitations, the research has undertaken used
certain precautions. To eliminate the cultural and contextual
biases, the results of the research have been interpreted in
li1ne with the relevant studies. Third, the future researcher
can investigate the mediating effect of job satisfaction to test
the relationship between executive compensation fairness and
executive innovation motivation. This will help the organizations

reduce the turnover of the organization. This direction will
improve the motivation level of the employees that will also
positively affect the organizational innovations.
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Counterproductive work behavior (CWB) is extremely detrimental to an organization
and its stakeholders as they impact economic efficiency and damage the atmosphere
within the organization. The culture and personality of leaders can affect their
behavior, psychology and ability. Leaders are in a position of authority, have
resources and decision-making power, and their words and actions are noticed
and imitated by employees. From a leadership perspective, an effective way to
avoid CWB is to seek ways to reduce in its occurrence and escalation. First, we
conducted a grounded theory study on the leadership characteristics which are
the antecedent variable of CWB, and the leadership characteristics were divided
into three categories: psychological, behavioral, and ability. These characteristics
impact subordinates’ CWB. Second, based on the conservation of resource theory,
we conducted an ecological validation of the mechanism through which leadership
characteristics affect subordinates’ CWB, explored the role of work resources and
personal resources in it. The results indicate that all three types of leadership
characteristics have a negative effect on subordinates’ CWB, among them, the
mediating effect of work resources was established, and the mediating effect of
personal resources was established in some cases. Therefore, different characteristics
of leaders will affect the cognitive differences of subordinates to resources, and
then trigger behavioral responses of subordinates. By an advantage analysis of
the three leadership characteristics on subordinates’ CWB, it is found that the
three leadership characteristics are of similar importance on interpersonal CWB.
However, in the effect of organizational CWB, the characteristics of leadership have
obvious advantages.

Keywords: cognitive differences, cultural psychology, cross culture, counterproductive work behavior, leadership
psychological characteristics, leadership ability characteristics, resource perception

Frontiers in Psychology | www.frontiersin.org 1 February 2022 | Volume 13 | Article 81850941

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/journals/psychology#editorial-board
https://www.frontiersin.org/journals/psychology#editorial-board
https://doi.org/10.3389/fpsyg.2022.818509
http://creativecommons.org/licenses/by/4.0/
mailto:yp_shen2021@163.com
https://doi.org/10.3389/fpsyg.2022.818509
http://crossmark.crossref.org/dialog/?doi=10.3389/fpsyg.2022.818509&domain=pdf&date_stamp=2022-02-18
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.818509/full
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-13-818509 February 18, 2022 Time: 11:39 # 2

Shen and Lei Subordinates’ Counterproductive Work Behavior

INTRODUCTION

In recent years, counterproductive work behavior (CWB) become
increasingly prevalent in the workplace, and subordinates’ CWB
harm corporate interests and negatively affect companies (Van
Zyl and De Bruin, 2018; Wei et al., 2019; Seriki et al., 2020;
Wurthmann, 2020). Counterproductive work behavior is an
umbrella term encompassing similar harmful behaviors at work,
such as aggression, transgression, and retaliation (Spector and
Fox, 2010). It refers to any behavior that may cause or has
caused potential or substantial harm to the legitimate interests
and members of an organization, regardless of whether it violates
norms (Sackett, 2002; Spector and Fox, 2002; Oboyle et al., 2011),
and includes employees chatting on WeChat during work hours,
acting without following instructions, complaining about leaders
and the company, frequent job hopping, and reimbursement
falsification (Wang et al., 2020). Scholars’ growing interest in
CWB is not only for theoretical reasons but also due to several
public scandals in this century (Spain et al., 2014) and the fact that
the uncivil treatment of employees in the workplace has grown
over time and is twice as prevalent as 20 years ago (Schilpzand
et al., 2016). Studies also indicate that CWB has spread through
organizations, severely damaging their reputation, economic
performance, and social image, and is a major challenge for
organizational behavior management.

Some scholars have studied CWB and summarized the
antecedent variables as job traits, organizational factors,
employee cognitive factors, and leadership characteristics (Organ
and Konovsky, 1989; Podsakoff et al., 2000; Lau et al., 2003;
Schulte-Braucks et al., 2019). However, despite several studies
on leadership characteristics, including various leaders’ working
styles and behaviors, a system does not exist, and leadership
characteristics that trigger CWB in subordinates have still not
been fully explored. Chinese people have respected those in high
positions since ancient times, and leaders have a special status in
a company. Thus, their intrinsic values, speeches, behaviors, and
work abilities are noticed, imitated, and learned by employees.
Negative behaviors of leaders are transmitted through the
management hierarchy, causing subordinates to engage in
similar behaviors (O’ Fallon and Butterfield, 2012; Robinson
et al., 2014). Abusive supervision triggers deviant behaviors
(Tepper, 2007), CWB (Mitchell et al., 2015; Ma et al., 2017),
and feedback avoidance behaviors in the workplace (Shen and
Yang, 2020). In contrast, leaders’ positive characteristics inhibit
subordinates’ CWB. For example, pragmatic leaders promote
advice-seeking behaviors in employees (Xu et al., 2021), and
ethical leaders negatively influence subordinate CWB (Zhang,
2017; Ahmad, 2018) and promote pro-social behaviors (Mao
et al., 2020). Optimistic leaders believe in removing barriers
to allow employees to achieve their goals through their efforts
and encourage employees to show initiative (Brissette et al.,
2002). In addition, leaders with outstanding abilities are more
capable of stimulating recognition and followership behaviors,
promoting teamwork and goal achievement, and reducing CWB
(Zhou and Long, 2016).

Previous studies have demonstrated that leadership
characteristics affect subordinate CWB, but the underlying

mechanisms are still worth exploring. According to the
leader–member exchange theory, leaders divide team members
into “insiders” and “outsiders.” Insiders will recognize that
they have more resources and increase their work input and
reduce absenteeism, while outsiders often perceive the unfair
distribution and their lack of resources, which leads to negative
emotions, less commitment, and an increase in negative
behaviors (Dansereau et al., 1975). The conservation of resource
(COR) theory suggests that individuals, whether insiders or
outsiders, always try to acquire and retain valuable resources and
avoid losing them (Hobfoll, 1989, 2002). The basic assumption
of the COR theory is that individuals always try to acquire and
retain valuable resources to avoid the loss of resources. When
resources are threatened or lost, pressure will occur (Hobfoll,
1989). In the face of pressure, individuals are more likely to
demonstrate CWB to deal with the loss of resources and retaliate
against the organization (Bordia et al., 2008), and thereby, gain
resources to compensate for the loss (Spector and Fox, 2005).
Previous studies have shown that there is a positive correlation
between work stress and CWB (Fox et al., 2001; Penney and
Spector, 2005; Yang and Diefendorff, 2009; Meier and Spector,
2013; Eschleman et al., 2015). When the depletion of employees’
resources reaches the edge of their stock of resources, they
will have a sense of burnout. In order to preserve the existing
resources, they usually do not continue to invest resources at
work. Therefore, burnout will lead to decreased performance,
absenteeism and other consequences (Shirom, 1989, 2003).

Therefore, a depletion of both personal and work resources
is a psychological trigger that leads to CWB. From the
resource loss and acquisition perspective, the COR theory has
a good explanatory power for examining an individual’s CWB.
This study explores the influence of leadership characteristics
on subordinates’ CWB, and its mediating mechanisms based
on the COR theory.

STUDY I: LEADERSHIP
CHARACTERISTICS BASED ON THE
GROUNDED THEORY

In the past, the description of leadership factors was vague, and
there was no clear definition and classification of the connotation
of the concept. Previous literature that explored leadership
characteristics included various leadership styles—such as ethical
leadership and destructive leadership—leadership behaviors—
such as leaders’ rejection, leaders’ abusive behavior, and the
exchange relationships between leaders and subordinates—
and all the antecedent variables of leadership-related CWB as
leadership characteristics. However, they have not been organized
and their definitions, categories, and dimensional divisions have
not been systematically classified. Therefore, the purpose of Study
I is to clearly define and divide the connotation and dimensions
of leadership characteristics based on the grounded theory, and
to explore the relationship between leadership characteristics and
subordinates’ CWB and the role of resources perception from a
qualitative perspective.
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Grounded theory is a qualitative research method (Glaser
and Strauss, 2006). It is based on identifying the area to be
studied, obtaining new concepts and theories based on relevant
information, and bringing to light the “real inner phenomenon.”
Therefore, based on grounded theory, Study I constructs the
CWB antecedent variable and a new conceptualization of
leadership characteristics through data collection, data coding,
and theoretical saturation testing.

Data Collection
The project team collected the data through interviews. Before
conducting the interviews, an interview outline was established
by reviewing a large body of literature and research as well
as soliciting the opinions of experts in the field. The outline
is based on four questions (e.g., “How long have you been
working for your current company?”) and five formal interview
questions (e.g., “What types of leaders do you like?”). Next, in
May 2020, we interviewed 33 employees from the Hangzhou LDK
Company, who were randomly selected by HR department from
the company-wide personnel list. Of which, 32 employees were
successfully interviewed (Mage = 41.1years, 28% female). The
interviewees’ work experience ranged from 5 months to 20 years;
their departments included logistics, administration, finance,
quality inspection, quality control, and production, and their
positions included ordinary employees, basic-level managers, and
middle-level managers. The interviews were conducted by three
assistant researchers in three separate rooms. After obtaining the
interviewees’ consent, the interviews were recorded. The duration
of the interviews ranged from 8 to 32 min. Finally, the interview
data were summarized and coded.

Data Coding
Open Coding
From the data obtained from the 32 interviewees, keywords were
extracted to form the initial concepts. In this study, a total of 303
initial concepts that satisfied the expression of the concepts were
extracted, as shown in Table 1.

Axial Coding
Based on the initial concepts obtained using open coding,
selective coding was more directed and targeted at filtering
the entries to extract subcategories and core categories. The
study finally obtained 11 subcategories from the 303 initial
concepts extracted using open coding. Further categorization
and integration were conducted to isolate five core categories,
namely leadership psychological characteristics, behavioral
characteristics, ability characteristics, subordinates’ resource
perceptions, and behavioral reactions.

Selective Coding
The interview data indicate that there is a causal relationship
among the five core categories. The three characteristics
of leaders can be taken as the antecedent variables of
subordinates’ resource perception, which in turn can be
used as the antecedent variable of subordinates’ behavioral
reactions. The analysis is centered on the following core
categories: leadership psychological characteristics, leadership

behavioral characteristics, and leadership ability characteristics
that influence subordinates’ perceived access to resources in
the organization and from leaders, which further triggers
different behavioral reactions from subordinates; in addition,
subordinates’ direct perception of leaders’ three characteristics
also triggers behavioral reactions.

Theoretical Saturation Test
The conceptual symbols in the response data of the last seven
interviewees overlapped with more than 200 conceptual symbols
previously gained. No new concepts or connotations emerged,
thus proving that the study’s theory was saturated.

Results
Based on the aforementioned grounded theory study, the
results confirm the negative influence relationship between
leadership characteristics and subordinates’ CWB, and depicts the
mechanism of action of resources in the context of practices.

Leadership Characteristics
Based on the grounded theoretical analysis, leadership
characteristics refer to all performances of a leader at work,
which can be categorized as: psychological, behavioral, and
ability characteristics. Psychological characteristics refer to the
intrinsic traits and inherent states of leaders, including personal
characteristics, attitude toward others, and psychological
qualities. Behavioral characteristics refer to the behavioral
performance of leaders and are changeable external states
of leaders, including positive and negative behaviors. Ability
characteristics refer to leaders’ performance and attitude at work,
professionalism, management ability, and work attitude.

Subordinates’ Perception of Resources
Judging from the interview data, it is clear that subordinates
perceive a wide range of resources such as work initiative, self-
identity, and fairness in performance evaluations. With regard
to the different characteristics of leaders, there are differences
in how subordinates perceive the resources they own. When
subordinates perceive leaders’ positive characteristics, they also
perceive job fairness and freedom, and high job satisfaction,
leading to increased self-efficacy. In contrast, when subordinates
perceive leaders’ negative characteristics, they have negative
evaluations and attitudes, perceive less support and freedom from
their leader and team, and less control over their environment,
and consequently fewer work and personal resources.

Subordinates’ Behavioral Reactions
Different manifestations of leadership characteristics can
directly influence subordinates’ behaviors and trigger behavioral
reactions by affecting their perception of resources. Negative
manifestations of leadership characteristics will trigger a decrease
in subordinates’ perceived resources and lead to dissatisfaction,
negativity at work, retaliation, and ultimately cause harm to
the organization. Positive manifestations allow subordinates to
perceive more support, which leads to higher levels of self-esteem
and optimism, so that they will work more efficiently and even
take initiatives to engage in things that are beneficial to the
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TABLE 1 | Open coding examples.

Interviewees Original interview content Concept symbol extraction

Mr. G The leaders can communicate with us on various issues, such as
ideological education, or they care about our life.
There will be quarrels, but we are all for the work. I must apologize
to the leader if it is my fault, or if the leader is wrong, he will say “it is
truly my fault.”
The leaders should pay attention to the attitude when quarreling. Be
calm.

a1. Care for various issues regarding life
and mind state.

a2. Communication and cooperation.
a3. Attitude.

Mr. H This leader is competent when taking actions. He will put his ideas
into practice.
When we work overtime, he will too, and sometimes come to work
earlier than we do.

a34. The leader has strong hands-on skills.
a35. The leader has a high level of initiation.

a36. The leader works overtime with us.

Ms. E He handles affairs in a decisive manner and I appreciate it.
We may differ on some issues, and I may sometimes be a little
resistant, but he will talk to us until we have talked it through.
The leader is affable and easy to speak to.

a91. Handle affairs in a decisive manner.
a92. Communication with subordinates.

a93. Strong affinity.

organization and beyond their job requirements or leaders’
expectations and organizational norms.

Relationship Between the Variables
All three leadership characteristics act directly on subordinate
CWB. However, when leadership characteristics do not meet
subordinates’ expectations, subordinates’ perceived resources
will be damaged. Consequently, subordinates will tend to vent
their dissatisfaction to regain resources, and engage in negative
behaviors to harm the workplace, their relationship with the
leader, and the organization. In other words, subordinate CWB
is triggered, and resource perception plays a mediating role.
Ultimately, an influence path of subordinate CWB is established
based on changes induced by leaders’ behaviors in subordinates’
perceived resources. The grounded theory model is illustrated in
Figure 1.

STUDY II: EMPIRICAL STUDY ON THE
INFLUENCE MECHANISM OF LEADERS’
MULTI-DIMENSIONAL
CHARACTERISTICS ON SUBORDINATE
CWB

The second study is based on the COR theory, and uses
a quantitative method to explore the internal mechanism of
leadership characteristics that influences subordinates’ CWB
through the role of resources. The study starts from the
perspective of leadership and distinguishes the priorities in
the process of avoiding subordinates’ CWB to compare the
relative importance of the three characteristics in influencing
subordinates’ CWB, and provides theoretical support for
corporate practice.

Theories and Hypotheses
Leadership Characteristics and Subordinate CWB
The psychological characteristics of leaders refer to their intrinsic
qualities. Leaders with a high level of empathy allow employees to
identify themselves as “insiders,” and this perception stimulates

positive emotions, intrinsic motivation, a sense of responsibility,
and promotes employees’ organizational citizenship behaviors
(Liu et al., 2015). In a team context, optimistic leaders believe
that through their efforts, they can eliminate the obstacles to
achieving their goals, so as to encourage members to work
actively (Brissette et al., 2002). Leaders with high emotional
intelligence can create a sound interpersonal atmosphere and
implement effective motivation measures to increase employees’
satisfaction with the organization (Dasborough and Ashkanasy,
2002). This triggers more positive emotions and leads employees
to engage in more proactive behaviors (Fredrickson, 2001).
Thus, at work, leaders with positive psychological characteristics
motivate employees to exhibit less CWB and increase positive
work behaviors, while leaders with negative characteristics cause
emotional burnout in subordinates and disrupt the leader–
member exchange relationship, which in turn triggers CWB in
subordinates. The following hypothesis is proposed:

Hypothesis 1 (H1): The state of leadership psychological
characteristics impacts subordinate CWB.

Due to the special status of leaders, their behaviors will receive
more attention and imitation from subordinates. Behavioral
leadership theory holds that leaders who care and help their
subordinates can stimulate more organizational citizenship
behaviors and advice-seeking behaviors among employees.
Leaders’ negative behavioral characteristics trigger negative
effects. Unfair treatment by leaders will cause employees
to develop negative cognitions and emotions, and to feel
more inclined to pay greater attention to personal interests
(Morrison and Robinson, 1997), ignore organizational interests,
and engage in behaviors that harm the organization to gain
personal advantage. In addition, strong social interaction is
found in CWB, which relies on communication and mutual
influence among organizational members and rarely culminates
in isolation (Ashforth and Anand, 2003). Many other factors
that are closely related to CWB, such as negativity at work
(Huang et al., 2016) and unethical behaviors (Umphress et al.,
2010), affect subordinate CWB through downward transmission.
Most unethical behaviors are not subjective but arise from the
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FIGURE 1 | Grounded theory result model.

behaviors of superiors, such as hints, threats, and inducements
(Wang, 2010). The following hypothesis is proposed:

Hypothesis 2 (H2): The state of leadership behavioral
characteristics impacts subordinate CWB.

Leaders make up the core talents of a company and serve as
role models. Their abilities reflect the comprehensive qualities
associated with being a leader and affects observers’ psychological
perceptions of leaders and observers’ behavior (Zhou and Long,
2016). Leaders’ abilities have a significant positive effect on
the performance behaviors of individual employees (Borman,
1993; Conway, 1999). It determines employees’ perception of
their leaders’ credibility, influences employees’ own behavior,
and is a necessary factor for leaders to build trusting, reliable,
and effective relationships with employees (Boyce et al., 2010).
Therefore, greater ability will help leaders win greater trust
from employees, and employees will be more willing to engage
in positive work behaviors and follow leaders’ instructions to
complete work tasks efficiently. Lower leadership ability will lead
to a crisis of trust, and employees may not follow the leaders’
instructions precisely, become less efficient, or even engage in
CWB not beneficial to the work or the organization. Thus, the
following hypothesis is proposed:

Hypothesis 3 (H3): The state of leadership ability
characteristics impacts subordinate CWB.

The Mediation Role of Work Resources and Personal
Resources
Work resources are natural stimuli that help employees to achieve
work goals and motivate personal growth and development
(Bakker et al., 2003; Bakker and Demerouti, 2007). Fewer work
resources trigger negative attitudes and performance behaviors
(Pyszczynski et al., 2004), such as absenteeism (Bakker, 2005)
and poor motivation (Wong et al., 2011). The negative effect
of personal resources on CWB is supported by empirical
studies. For example, self-efficacy and organizational support

(Yang et al., 2018; Ge and Chen, 2019) negatively affect CWB, and
the depletion of organizational self-esteem (Su and Lin, 2019)
positively affects employees’ silent behavior in CWB.

Differences in the quantity and quality of resources invested
in the interaction between leaders and employees lead to
differences in the quality of their exchanges (Graen et al.,
1982). The state of psychological characteristics will affect
subordinates’ perceptions of resources (Bandura, 1997; Lopez
et al., 2002). Leaders with positive psychological characteristics
can better understand subordinates, establish better leader–
member exchange relationships, and give subordinates a stronger
sense of organizational identity and belonging. Therefore,
subordinates will feel more in control of their environment,
which is equivalent to gaining personal resources (Hobfoll, 2002).
Such leaders also voice more support for their subordinates, give
them more freedom at work, and ensure a fairer distribution
to run teams in an orderly fashion. In other words, they
positively influence the work resources of their subordinates.
As confident leaders provide more support for their employees
(Bandura, 1997), their subordinates will perceive richer resources
(work resources and personal resources). In the case of negative
psychological characteristics, leaders appropriate resources for
their benefit, or allocate resources to “insiders” and deprive other
employees of resources. According to the COR theory, when
individuals suffer from resource deficiency, they resort to CWB
to regain resources or retaliate (Hobfoll, 1989). Thus, it can be
hypothesized that resources may be the psychological mechanism
by which psychological characteristics trigger subordinate CWB.
The following hypotheses are thus proposed:

Hypothesis (H4a): The state of leadership psychological
characteristics impacts subordinates’ work resources.
Hypothesis (H4b): The state of leadership psychological
characteristics impacts subordinates’ personal resources.
Hypothesis (H5a): Work resources play a mediating role in
the influence of leadership psychological characteristics on
subordinate CWB.
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Hypothesis (H5b): Personal resources play a mediating
role in the influence of leadership psychological
characteristics on subordinate CWB.

Counterproductive work behavior in organizational members
may cause victims to experience a depletion in work resources,
such as unfair resource allocation, limited career growth and
development opportunities, and less job security. Subsequently,
there can be a series of negative work behaviors, such as tardiness,
disengagement, and unethical behaviors (Robinson et al., 2014).
Counterproductive work behavior also depletes victims’ personal
resources, attracts negative evaluations, sarcasm, hostility, and
derogatory language, and lowers the victim’s self-evaluation
(Huang et al., 2016; Ma et al., 2016). When personal resources are
depleted but not replenished in time, ethical awareness decreases
and CWB increases, signifying that individuals in a state of
self-depletion are highly likely to consciously or unconsciously
commit CWB due to a perceived loss of control (Baumeister
et al., 2006; Gino et al., 2011; Tillman et al., 2015; Wang
et al., 2017). When high-ranking leaders with more resources
behave negatively, they trigger negative emotions in subordinates,
reduce organizational identity, and deplete employees’ personal
resources. In addition, subordinates’ expectations of fairness
and developmental prospects are curtailed, and their work
resources deplete. Thus, the more positive the leadership
behavioral characteristics, the richer the resources perceived by
subordinates. According to COR theory, when individuals suffer
from resource loss, they resort to CWB to regain resources or
retaliate. Thus, resources may be the psychological mechanism
by which leadership behavioral characteristics trigger subordinate
CWB. The following hypotheses are proposed:

Hypothesis (H6a): The state of leadership behavioral
characteristics impacts subordinates’ work resources.
Hypothesis (H6b): The state of leadership behavioral
characteristics impacts subordinates’ personal resources.
Hypothesis (H7a): Work resources play a mediating role
in the influence of leadership behavioral characteristics on
subordinate CWB.
Hypothesis (H7b): Personal resources play a mediating
role in the influence of leadership behavioral characteristics
on subordinate CWB.

Research shows that a company’s resources, rather than
its products, are the factors that influence its performance
development (Penrose, 1959). The heterogeneity of a company’s
resources determines differences in competitiveness. Resources
will only serve as the basis for competitive advantage when
they are scarce, valuable, difficult to imitate, irreplaceable,
and properly allocated (Barney, 1991). Leadership ability
characteristics influence a company’s resource allocation. When
leaders are extraordinary and highly capable of strategic
decision-making, coordination, talent selection, communication,
comprehensive analysis, and authorization, they are more likely
to allocate resources rationally in the company. Subordinates will
receive support from their leaders and the organization, find their
position in the organization, improve their job satisfaction and
self-efficacy, and subsequently implement a series of behaviors

that meet the requirements of the leaders and are beneficial to
the organization. Effective leaders strive to complete the work
and reduce the occurrence of CWB to run the organization
smoothly and effectively. However, a lack of the required ability
characteristics will lead to poor resource allocation, which will
weaken the competitive advantage of the enterprise and make it
difficult to run the organization smoothly. Employees will be less
motivated to work because of injustices in resource allocation and
the incompetence of the leaders, and even exhibit CWB, which
is detrimental to the organization’s interests. We propose the
following hypotheses:

Hypothesis (H8a): The state of leadership ability
characteristics impacts subordinates’ work resources.
Hypothesis (H8b): The state of leadership ability
characteristics impacts subordinates’ personal resources.
Hypothesis (H9a): Work resources play a mediating role
in the influence of leadership ability characteristics on
subordinate CWB.
Hypothesis (H9b): Personal resources play a mediating
role in the influence of leadership ability characteristics on
subordinate CWB.

Based on the hypotheses and analysis, a theoretical model was
developed, as shown in Figure 2.

Methodology
Measures
Leadership Characteristics
The results of factor analysis of the initial scale of the multi-
dimensional leadership characteristics are shown in Table 2.
Most of the items have factor loadings greater than 0.5, 2
items have cross-loading, and 3 items have factor loadings less
than 0.5; therefore, they are excluded. “Analyzing the excluded
items, according to the results of corrected item-total correlation
analysis, demonstrated that the reliability of the scale is good.”
However, considering the length of the questionnaire that is
required for the field survey, the scale needed to be simplified.
The four items with the highest factor loadings were retained for
each factor for a total of 12 items. Three factors cumulatively
explained 67.24% of the variance, and the factor loading was
greater than 0.5, indicating that the scale had good validity.
The corrected item-total correlation value of all the questions
was greater than 0.3, the conceptual Cronbach’s α coefficient
was 0.910, and the dimensional Cronbach’ s α coefficients were
0.860, 0.819, and 0.800, for psychology, behavior, and ability,
respectively, indicating that the scale had good reliability. The
results are shown in Table 3.

Work and Personal Resources
For work resources, the scales of Bakker and Demerouti (2007)
and Moorman (1991) were used for reference and integration.
For personal resources, the scales used by Pierce et al. (1989);
Scheier et al. (1994) and Schwarzer and Jerusalem (1995) were
used as a reference according to Hobfoll’s (2002) classification.
A seven-point Likert scale was used for scoring.

There were 19 and 25 questions for work and personal
resources, respectively. Considering that the questionnaire
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FIGURE 2 | Theoretical model.

needed to be distributed on site in the company, which consumes
working hours, the scale needed to be simplified for data validity.
According to the dimension division of work and personal
resources in previous literature, 5 questions are extracted for
each variable, which can not only satisfy the interpretation
of the connotation of the variable, but also cover all the
dimensions of the variable and improve the items’ language
and description. Of the 211 questionnaires that were distributed
on site in the company during working hours, and 198 valid
questionnaires were obtained.

Reliability and validity tests and exploratory factor analyses
were carried out. The results of the factor analysis showed that
both work resources and personal resources were unidimensional
scales, and that the work resource scale cumulatively explained
54.17% of the variance. All factor loadings were greater than
0.5, and the conceptual Cronbach’s α was 0.784. The personal
resource scale cumulatively explained 50.85% of the variance;
all the factor loadings were greater than 0.5 and the conceptual
Cronbach’s α was 0.757, indicating that the scale had good
reliability and validity. The results of the exploratory factor
analysis and reliability test are shown in Table 4.

Counterproductive Work Behavior
The Bennett and Robinson (2000) scales were used as a
reference for CWB. Items were adapted according to China’s
national context and the current situation of enterprises, with
five questions arranged for interpersonal CWB(CWBI) and
organizational CWB (CWBO). The seven-point Likert scale was
used for scoring (e.g., “I make fun of others at work”).

Participants and Procedure
The research was conducted through the offline distribution and
recovery of paper questionnaires. To collect the questionnaire,
we contacted some manufacturing enterprises and selected
eight companies with the highest cooperation intention to
participate in this study. The head of each company called
the employees to a large conference room and asked them to
complete the questionnaires. During the process of filling in
the questionnaire, we supervise the employees on site to ensure
that they do not interfere with each other. Once they completed

the questionnaires, the employees were permitted to leave after
placing the completed questionnaire on the table by the door.

A total of 268 questionnaires were received from eight
companies. The interviewees represented a variety of positions,
including front-line production employees and sales staff. After
collecting the questionnaires, the quality of each questionnaire
was checked and samples with a lot of missing data were deleted,
along with samples that failed the reverse test, and those that
had consistent or overly regular answers. The final count for
valid questionnaires was 187 and the effective rate was 69.8%.
In terms of gender, men accounted for 70.1%, women accounted
for 29.9%, and the average age was 36.79 years. General staff
accounted for 77% of the respondents and grassroots managers
accounted for 13.4%.

Results
Data Quality Test
The results of the analysis show that the average variance
extracted values of the seven measurement variables: leadership
psychological characteristics, leadership behavior characteristics,
leadership ability characteristics, work resources, personal
resources, CWBI and CWBO in the research model were 0.592,
0.454, 0.516, 0.362, 0.521, 0.512, and 0.486, respectively, and the
composite reliability values were 0.850, 0.767, 0.808, 0.690, 0.842,
0.753, and 0.791, respectively, indicating that the convergent
validity was acceptable.

Confirmatory factor analysis was used to test the discriminant
validity of 7 variables in this study, and the results showed that the
data fitting of the seven-factor model had a good fit (Table 5). All
items were imported into SPSS for the common method variance
test, and the variance explained by the first factor was 13.24%,
which was less than 40%. More than one factor proved that the
common method variance was within the acceptable range.

Correlation Analysis
As shown in Table 6, all variables other than CWBO, which were
not correlated with leadership behavioral characteristics, were
pair-wise correlated.
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TABLE 2 | Factor analysis of the initial scale of leadership’s multi-dimensional
characteristics.

Item Factor 1 Factor 2 Factor 3

The leader is virtuous 0.788 0.254 0.242

The leader is upright 0.746 0.292 0.240

The leader plays fair 0.632 0.426 0.323

The leader is optimistic 0.618 0.329 0.182

The leader is kind to people 0.552 0.391 0.364

The leader has better affinity 0.546 0.514 0.338

The leader can understand our difficulties 0.487 0.339 0.248

The leader does not put their own interests
first but the interests of the team first

0.466 0.261 0.250

The leader can find and point out
subordinates’ mistakes at work in time

0.240 0.727 0.033

The leader is strong in management 0.314 0.688 0.268

The leader is a team player 0.252 0.652 0.374

The leader is able to help subordinates in
terms of professional skills

0.139 0.640 0.292

The leader by example when leading 0.431 0.611 0.280

The leader is willing and proactively
communicate with subordinates

0.481 0.556 0.192

The leader understands all the skills
required by the department

0.407 0.511 0.230

The leader can value and listen to the
opinions of subordinates

0.446 0.510 0.268

The leader takes the lead to give certain
subordinate the cold shoulder

0.164 0.209 0.734

The leader scolds a subordinate in public
whenever the subordinate fails to do to
his/her satisfaction

0.106 0.248 0.705

The leader always takes advantage of
his/her powers to bullies others

0.349 0.349 0.696

The leader is always very critical of certain
subordinates

0.284 0.275 0.657

The leader always does things that take
advantage of the company

0.433 0.087 0.607

The leader has their own small circles and
form cliques

0.515 0.011 0.604

The leader is mean and small things
become big

0.241 0.446 0.578

The leader have a correct attitude 0.356 0.473 0.482

R2 20.48% 20.05% 18.39%

R2 represents Variation explained by each factor. The figure in bold type represents
a factor load value greater than 0.5.

Hypothesis Testing
Influence of Leadership Characteristics on Subordinates’
Counterproductive Work Behavior
The direct effects of leadership psychological characteristics,
leadership behavioral characteristics, and leadership ability
characteristics on CWB were tested. As shown in Table 7,
according to M10 and M14, leadership psychological
characteristics negatively affected CWBI and CWBO (B =−0.17,
p < 0.01; B = −0.15, p < 0.01); according to M11, leadership
behavioral characteristics negatively affected CWBI (B = −0.16,
p < 0.01); and according to M12 and M15, leadership ability
characteristics negatively affected CWBI and CWBO (B =−0.15,
p < 0.01; B = −0.16, p < 0.01). Hypotheses H1, H2, and H3 were
therefore supported.

Mediating Effects of Work and Personal Resources
As shown in Table 7, M2, M3, and M4, leadership psychological
characteristics (B = 0.58, p < 0.001), leadership behavioral
characteristics (B = 0.29, p < 0.01), and leadership ability
characteristics (B = 0.72, p < 0.001) had a significant positive
effect on work resources, thus supporting hypotheses H4a, H6a,
and H8a. According to M6, M7, and M8, leadership psychological
characteristics (B = 0.42, p < 0.001), leadership behavioral
characteristics (B = 0.22, p < 0.01), and leadership ability
characteristics (B = 0.67, p < 0.001) had a significant positive
effect on personal resources. These results supported hypotheses
H4b, H6b, and H8b.

According to M2, M3, M14, and M15 in Table 8, work resources
and personal resources had a significant negative effect on both
subordinates’ CWBI (B = −0.15, p < 0.01; B = −0.12, p < 0.05)
and subordinates’ CWBO (B = −0.14, p < 0.01; B = −0.14,
p < 0.001).

According to M5 and M6, after work resources were entered
into the regression equation, the effect of leadership psychological
characteristics on subordinates’ CWBI was no longer significant
(B = −0.11, p > 0.05), while the effect of work resources
was significant (B = −0.11, p < 0.05), indicating that work
resources fully mediated the effect of the state of leadership
psychological characteristics on CWBI. After personal resources
were entered into the equation, the direct effect of the state
of leadership psychological characteristics on subordinates’
CWBI remained significant (B = −0.14, p < 0.05), while the
effect of personal resources was not significant (B = −0.08,
p > 0.1). Therefore, personal resources had no mediating
effect. According to M17 and M18, for CWBO, the direct effect
of leadership psychological characteristics was not significant
(B = −0.08, p > 0.1), while the effect of work resources
was significant (B = −0.11, p < 0.05) after work resources
were entered into the regression equation. However, after
personal resources were entered into the equation, the direct
effect of leadership psychological characteristics was marginally
significant (B = −0.10, p < 0.1) and the effect of personal
resources was significant (B = −0.11, p < 0.05). Therefore, these
two variables had a partial mediating effect. This result partially
supported hypotheses H5a and H5b.

According to M8 and M9, after work resources were entered
into the regression equation, the effect of leadership behavioral
characteristics on subordinates’ CWBI was significant (B =−0.12,
p < 0.05), the absolute value of the effect size decreased, and the
effect of work resources was significant (B = −0.12, p < 0.01);
that is, work resources partially mediated the effect of the state
of leadership behavioral characteristics on CWBI. After personal
resources were entered into the equation, the direct effect of
leadership psychological characteristics on subordinates’ CWBI
was significant (B = −0.14, p < 0.05), the absolute value of the
effect size decreased, and the effect of personal resources was
marginally significant (B =−0.09, p = 0.065). Therefore, personal
resources had a partial mediating effect. These results partially
supported hypotheses H7a and H7b.

According to M11 and M12, after work resources were
entered into the regression equation, the effect of leadership
ability characteristics on subordinates’ CWBI was no longer
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TABLE 3 | Reliability and validity analysis.

Leadership characteristics Item CITC Dimensional
Cronbach’s α

Conceptual Cronbach’s α Loading Explained
variance

Psychological The leader is virtuous 0.703 0.860 0.910 0.829 23.57%

The leader is upright 0.697 0.807

The leader is optimistic 0.605 0.700

The leader is fair 0.745 0.638

Behavioral The leader scolds a subordinate in
public whenever the subordinate

fails to meet their satisfaction

0.552 0.819 0.810 23.35%

The leader is always very critical of
certain subordinates

0.643 0.734

The leader always takes advantage
of his/her powers to bullies others

0.734 0.698

The leader takes the lead to give
certain subordinate the cold

shoulder.

0.586 0.682

Ability The leader can find and point out
subordinates’ mistakes at work in

time

0.503 0.800 0.797 20.32%

The leader is strong in management 0.688 0.699

The leader is able to help
subordinates in terms of

professional skills

0.577 0.651

The leader is a team player 0.696 0.640

“psychological,” “behavioral,” and “ability” refer to leadership psychological characteristics, leadership behavioral characteristics, and leadership ability characteristics,
respectively. CITC, corrected item–total correlation.

TABLE 4 | Reliability and validity analysis.

Item CITC Cronbach’s α Loading Explained variance

Work resources My job helps me to develop and improve myself. 0.641 0.784 0.804 54.17%

I do not see any development in my work. 0.624 0.794

I have greater autonomy in making decisions at work. 0.430 0.756

I am supported by workmates at work. 0.529 0.704

I am paid fairly compared to other workmates. 0.587 0.603

Personal resources I am always optimistic about my future. 0.605 0.757 0.783 50.85%

I am optimistic about my status. 0.585 0.767

My presence is valued by the company. 0.529 0.717

I feel that I am in control of my life. 0.495 0.684

I am able to solve most problems or difficulties I encounter. 0.412 0.600

CITC: corrected item–total correlation.

TABLE 5 | Confirmatory factor analysis results.

Model Factor χ2/df RMSEA IFI CFI

Seven-factor model A 8B 8C 8D 8E 8F 8G 2.000 0.073 0.885 0.882

Six-factor model A + B 8C 8D 8E 8F 8G 2.465 0.088 0.827 0.825

five-factor model A + B + C 8D 8E 8F 8G 2.620 0.093 0.807 0.804

Four-factor model A + B + C 8D 8E 8F + G 2.758 0.096 0.787 0.784

Three-factor model A + B + C 8D + E 8F + G 2.782 0.097 0.782 0.779

Two-factor model A + B + C + D + E 8F + G 3.478 0.115 0.694 0.691

Single-factor model A + B + C + D + E + F + G 4.330 0.133 0.588 0.584

A, B, C, D, E, F, G respectively represent leadership psychological characteristics, leadership behavioral characteristics, and leadership ability characteristics, work
resources, personal resources, CWBI and CWBO.
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TABLE 6 | Correlation matrix between variables.

No. Variable M SD 1 2 3 4 5 6 7

1 Psychology 6.36 0.66 (0.840)

2 Behavior 6.40 0.73 0.402*** (0.745)

3 Ability 6.25 0.68 0.527*** 0.459*** (0.797)

4 Work resources 5.77 0.86 0.457*** 0.235** 0.565*** (0.664)

5 Personal resources 5.98 0.79 0.362*** 0.199** 0.589*** 0.668*** (0.835)

6 CWBI 1.26 0.53 −0.197** −0.185* −0.198** −0.220** −0.159* (0.730)

7 CWBO 1.23 0.46 −0.199** −0.043 −0.240** −0.237** −0.223** 0.572** (0.753)

*p < 0.05, **p < 0.01, ***p < 0.001. The brackets indicate the reliability of the variable scale.

TABLE 7 | Regression analysis of leadership characteristics vs. subordinates’ counterproductive work behavior (CWB), work resources, and personal resources.

Work Resources Personal Resources CWBI CWBO

M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11 M12 M13 M14 M15

Constant 6.25*** 2.30** 4.19*** 1.58** 6.62*** 3.81*** 5.10*** 2.28*** 1.50*** 2.66*** 2.59*** 2.50*** 1.29*** 2.27*** 2.36***

Gender −0.24 −0.18 −0.26 −0.19 −0.30* −0.26* −0.31* −0.25* −0.01 −0.03 0.00 −0.02 0.00 −0.02 −0.02

Age −0.01 0.00 −0.00 -0.01 0.00 0.00 −0.00 0.00 −0.01 −0.01 −0.01* −0.01 0.00 0.00 -0.00

Position 0.10 0.10 0.13 0.16* −0.06 −0.05 0.03 0.00 0.02 0.02 0.00 0.00 0.01 0.00 -0.01

Psychology 0.58*** 0.42*** −0.17** −0.15**

Behavior 0.29** 0.22** −0.16**

Ability 0.72*** 0.67*** −0.15** −0.16**

R2 0.03 0.23 0.09 0.36 0.03 0.15 0.07 0.37 0.015 0.06 0.059 0.054 0.001 0.043 0.060

MR2 0.20 0.06 0.32 0.12 0.04 0.34 0.045 0.044 0.040 0.042 0.058

F 2.12 13.50*** 4.61** 25.31*** 2.15※ 8.25*** 3.57** 27.04*** 0.906 2.884* 2.845* 2.621* 0.073 2.044※ 2.879*

※p < 0.1, * p < 0.05, **p < 0.01, ***p < 0.001.

significant (B = −0.07, p > 0.1), while the effect of work
resources was significant (B = −0.11, p < 0.05), indicating that
work resources fully mediated the effect of leadership ability
characteristics on CWBI. However, after personal resources
were entered into the equation, the direct effect of leadership
ability characteristics on subordinates’ CWBI was marginally
significant (B = −0.12, p < 0.1) and the effect of personal
resources was not significant (B = −0.06, p > 0.1). Therefore,
personal resources had no mediating effect. According to M20
and M21, for CWBO, the direct effect of leadership ability
characteristics was marginally significant (B = −0.10, p = 0.09),
and the effect of work resources was also marginally significant
(B = −0.09, p = 0.07), after work resources were entered into
the equation. However, after personal resources were entered into
the equation, the direct effect of leadership ability characteristics
was marginally significant (B = −0.11, p = 0.07), and the
effect of personal resources was not significant (B = −0.08,
p > 0.1). Therefore, work resources and personal resources had
no mediating effect, and the results supported hypothesis H9a,
but not hypothesis H9b.

Strengths Analysis
To compare the magnitude of the effects of the three
leadership characteristics on subordinates’ CWB, a
strengths analysis was conducted using the approach of
Shi and Li (2005) as a reference. The results are shown in
Table 9.

In terms of the effect of leadership characteristics on
subordinates’ CWBI, the three leadership characteristics did
not differ significantly. Meanwhile, in terms of the effect of
leadership characteristics on subordinates’ CWBO, the effect of
leadership ability characteristics was significantly greater than
the other two characteristics. Subordinates would explicitly do
something specific to the employer only when leadership ability
characteristics were insufficient and detrimental to subordinates’
work resources. This may have something to do with whether
subordinates treat leaders as representatives of the employer. In
most scenarios, leaders represented the employer. Leadership’s
psychology and behavior characteristics were personal and
had nothing to do with the employer. Leadership ability
characteristics were highly related in work and employers. When
leadership ability characteristics were insufficient, subordinates
had a lower degree of recognition toward the employer,
and their sense of organizational identification decreased,
giving rise to CWBO.

Chinese traditions and collectivist beliefs have changed due to
the influence of Western thought. Chinese people today no longer
follow authority figures blindly but value the hierarchy of status
(Farh et al., 1997). Employees’ attitude toward work is no longer
single-minded, and the turnover rate has increased significantly.
In this context, when leaders have negative psychological
characteristics, such as bossiness and lack of moral character,
or negative behavioral characteristics, such as bullying and
being critical of certain workers, subordinates will resign and
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find another job instead of choosing CWBO. However, when
subordinates’ loss of resources is caused by a lack of leadership
ability, they will choose CWBO because they are unwilling to give
up the employer’s benefits and environment, but they also need to
relieve the pressure caused by the loss of work resources.

GENERAL DISCUSSION

Based on an analysis of the literature, we found that leaders
play an important role in research on organizational employee
behaviors (e.g., CWB, organizational citizenship behaviors,
extra-role behaviors, innovation behaviors, and unethical
pro-organizational behaviors). However, research on leaders
has not yet developed a formal structure. More attention has
been paid to leadership styles and leadership behaviors. This
study used grounded theory and summarized leadership factors
influencing subordinates’ CWB as leadership characteristics,
and proposed three dimensions: leadership psychological
characteristics, leadership behavioral characteristics, and
leadership ability characteristics. From leaders’ point of view, this
study provides new thinking and new perspectives for the study
of employee behaviors.

The ecological validity of the theoretical model proposed
in this paper is proven through empirical research and the
theoretical model has been established. In terms of the influence
of leadership behaviors on subordinates’ behaviors, previous
studies have found that leaders’ CWB can be transmitted from top
to bottom through an employer’s vertical management hierarchy,
ultimately giving rise to similar behavioral characteristics in
subordinates (Fu and Deshpande, 2012; Mawritz et al., 2012;
O’ Fallon and Butterfield, 2012; Robinson et al., 2014; Wang
et al., 2020). This phenomenon has been confirmed in different
cultures, including Spain (Ruiz et al., 2010) and China (Fu and
Deshpande, 2012) and is consistent with the conclusions of
this study. Leaders’ positive behavioral characteristics prompt
subordinates to make positive behavioral responses, while leaders’
negative behavioral characteristics will trigger negative behavioral
responses, and subordinates will further implement CWB to the
employer or other employees.

In terms of the influence of leadership ability on subordinates’
behaviors, leadership ability is the foundation and guarantee
of leadership because leaders are the core personnel of an
organization. Leadership ability is also a necessary condition
for leaders to build trust among employees. The level of
leadership ability affects observers’ psychological cognition
toward leaders and further affects their behavior (Boyce et al.,
2010; Zhou and Long, 2016). Leadership ability significantly and
positively predicts individual employees’ performance behaviors
(Borman, 1993; Conway, 1999). This result is consistent with
the conclusions of the present study. The higher a leader’s
leadership ability, the more employees will trust the leader and
the more employees will implement positive work behaviors
and complete their work tasks efficiently and according to the
leader’s instructions. On the contrary, employees’ trust in the
leader will decrease and they are more likely to not follow the
leader’s instructions, display low levels of productivity, or even
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TABLE 9 | Strength analysis of the three leadership characteristics.

Dependent variable: CWBI Dependent variable: CWBO

R2 X1 X2 X3 R2 X1 X2 X3

0 0.039 0.034 0.039 0 0.040 0.002 0.058

X1 0.039 - 0.013 0.012 0.040 - 0.002 0.026

X2 0.034 0.018 - 0.016 0.002 0.039 - 0.062

X3 0.039 0.012 0.011 - 0.058 0.007 0.006 -

X1 + X2 0.052 - - 0.006 0.041 - - 0.033

X1 + X3 0.051 - 0.007 - 0.065 - 0.009 -

X2 + X3 0.051 0.008 - - 0.064 0.011 - -

X1 + X2 + X3 0.058 - - - 0.074 - - -

Decomposition of R2 0.021 0.018 0.020 0.025 0.005 0.045

Percent in estimated variance of variables
whose advantage is to be compared

35.62% 30.46% 33.91% 33.33% 6.76% 60.81%

X1, X2, and X3 represent leadership psychological characteristics, leadership behavioral characteristics, and leadership ability characteristics, respectively.

resort to CWB. According to social identity theory, if leaders win
the trust of employees, employees will have a sense of belonging
and an emotional attachment to the employer, view themselves
as “insiders” (Wang and Kim, 2013), and have a sense of group
identity. This will give rise to organizational citizenship behaviors
(Tajfel, 1978).

With regard to the influence of leadership psychological
characteristics on subordinates’ behaviors, leaders with high
emotional intelligence are able to understand employees’ feelings,
enhance employees’ degree of satisfaction in their employer
(Dasborough and Ashkanasy, 2002), pay more attention to
creating an atmosphere of fairness, apply a gentler approach
to resolving conflict and contradictions within the team,
establish positive leader–member relationships, form a good team
atmosphere (Daus and Ashkanasy, 2010), and arouse employees’
positive work attitudes and behaviors (Mayer et al., 2007).
With high empathy competencies, leaders allow employees to
identify themselves as “insiders” and thus stimulate subordinates’
positive emotions and perceptions to implement organizational
citizenship behaviors (Liu et al., 2015). This is consistent with the
conclusions of the present study. Therefore, leaders with positive
psychological characteristics are sympathetic to employees, have
trans-positional competencies, encourage employees to stay
positive, and motivate them to work hard, and help them to
improve their performance. If leaders behave badly, fail to match
their words with their deeds, have little empathy, and do not
pay attention to the commitments they make to employees, the
quality of the relationship between leaders and subordinates will
deteriorate, subordinates will harbor negative thoughts, work
slower, or implement other CWBs.

According to the results of strengths analysis, for CWBI,
there is little difference in the importance of the three
leadership characteristics. However, for CWBO, the importance
of leadership ability characteristics is significantly higher than for
leadership psychological characteristics and leadership behavioral
characteristics. In addition, the importance of work resources
and personal resources differs in the influence of different
leadership characteristics on subordinates’ CWB. According to
COR theory, employees’ behaviors probably stem from a need

to re-obtain or retain resources. Resources therefore play a
mediating role. These two resources are similar in importance
to the influence of leadership psychological characteristics
on subordinates’ CWB. Leadership behavioral characteristics
are significantly more inclined to influence subordinates’
CWB through personal resources, while leadership ability
characteristics are slightly more inclined to act on subordinates’
CWB through work resources.

Theoretical Contribution
Previous studies that introduced the COR theory into the
field of CWB examined it from the viewpoint of the internal
level of employees’ emotional resources, self-control resources,
and cognition. However, this paper is closer to the actual
organizational environment since it starts from the resources
that employees can obtain from the organization rather than the
psychological variables, as in previous studies. This is helpful to
further verify the explanatory role of the COR theory in the field
of CWB. Additionally, it provides new ideas for studying other
behaviors that are affected by leadership in organizations and the
organizational ethical climate.

This study contributes to literature on leadership. This
study contributes to literature on leadership, by dividing
leadership characteristics into psychological, behavioral and
ability characteristics, and thereby, addressing the shortcomings
of previous research on leadership. Additionally, it contributes
to the field of leadership by analyzing and comparing different
leadership characteristics. Previous studies have no theoretical
and practical basis for the division of leadership characteristics,
however, in this study it is based on a significant amount of
grounded theory data and a rigorous analysis for an in-depth
exploration, which can serve as a reference for future research.

Limitation and Future Directions
In Study I, grounded theory was used to summarize the
antecedent variable of CWB, “leadership factors,” as leadership
characteristics, and three dimensions were determined. Although
the process of coding and analysis was completed scientifically
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and accurately by several researchers, who consulted with each
other, according to the steps adopted by Glaser and Strauss (2006)
to develop the grounded theory, the analysis results are subject
to the influence of researchers’ subjective experience. Therefore,
future researchers may ask for help from other scholars in
different fields or use qualitative analysis software to refine
relevant concepts more objectively and accurately.

Mature foreign scales were used for most of the
questionnaires. Most CWB scale development studies have been
conducted in the context of European and American cultures.
Cultural differences may have an impact on the measurement
of questionnaires. Therefore, in future, localized and up-to-date
CWB scales should be developed to enhance empirical research.

In this study, employees’ views on their leaders were measured
and evaluated from their perspective. However, existing studies
have shown that employees’ views on the relationship between
employees and leaders are somewhat different from those of
leaders. Thus, reflecting the interaction between employees and
leaders from a single perspective, that is, from the perspective of
employees, may not be comprehensive. Therefore, in future, tools
such as HLM or Mplus, should be used to carry out multilevel
analysis from the perspective of both leaders and employees.

Practical Implications
Since ancient times in China, there has been a saying that
“Officials one rank superior crush the inferior”. Leaders have
a special status in the enterprise, hold a high position,
have resources and decision-making power, and their words
and deeds will have an impact on employees. Therefore,
exploring the influence on subordinates’ CWB from the
perspective of leadership is an effective way to inhibit CWB.
Leaders in different cultural groups have great differences in
psychology and behavior, and their abilities are also uneven.
Moreover, as the most unique and authoritative existence
in each group, leaders’ psychology, behavior and ability
will directly affect the behavior of subordinates. Therefore,
starting from the characteristics of leadership, first, enterprises
should evaluate and require the leadership’s ideological and
moral level, psychological quality, attitude toward others and
other psychological characteristics, and select excellent leaders
from the root, so as to suppress the subordinates’ CWB.
Second, cultivate the ability of leadership, including professional
skills, management ability, work arrangement ability, strategic
decision-making, interpersonal communication ability, etc., set a
good example for subordinates, establish a good leader-member
relationship with subordinates, so as to inhibit subordinates from
CWB. Finally, restrain the behavior of leaders and encourage
them to implement behaviors that are conducive to improving
organizational performance and forming a healthy organizational

atmosphere and culture, including taking the lead in completing
work tasks, communicating with subordinates more, listening to
their opinions and suggestions, and caring and helping more
Subordinates, etc., make employees feel in a warm working
atmosphere and reduce the implementation of CWB.

In addition, this paper provides a new manner through
which companies can reduce the occurrence of CWB. Due
to different characteristics of leaders will lead to different
cognitive differences of employees on resources, and the
cognitive differences of employees on resources will also lead to
different behavioral choices. Therefore, starting from the theory
of resource conservation, this paper links the resources that
employees get from the organization with their behaviors, and
attempts to avoid subordinates’ CWB from the perspective of
resource allocation according to work.
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From a classical perspective, multinational companies (MNCs) operate based on market
determinants, but recent economic discussions emphasize the central role of the human
cognitive system in the decision-making process, thereby giving birth to interdisciplinary
fields such as behavioral economics and neuroeconomics. While neuroeconomics is
still considered an emerging field, hitherto scant studies have investigated the reflection
of cultural experiences on the nervous system. Moreover, the interpretation of cultural
diversity in the decision-making process, especially from a neuroeconomic perspective,
has not been explored. In response, this study, aperspective research in nature,
endeavors to research the neural responses to cultural diversity by contextualizing the
neuroeconomic discussion within an MNC framework as one of the best multicultural
settings. This study demonstrates that the internationalization process of MNCs
is established on the cultural identity and integration of the executive. Through a
neuroscientific lens, our findings prove that culture is a fundamental determinant of the
cognitive makeup; therefore, cultural diversity in MNCs influences their decision-making
process. Moreover, the performance of MNCs is driven by cultural harmonization at
the executive level. Finally, the study reveals that the novel field of neuroeconomics
is instrumental in identifying cultural intuitions on brain cells and the implications on
economic decisions even at a corporate level. The main contribution of this study is
the initiation of a multidisciplinary merge of the sociocultural and economic as well as
neuroscientific fields, as a research center for MNCs’ decision-making processes.

Keywords: MNCs, internationalization, neuroeconomics, neuroimaging, cognitive differences

INTRODUCTION

The contribution of traditional economic models, although still relevant at present (Glimcher, 2003;
Camerer and Loewenstein, 2004), has been largely altered by the cognitive investigation of the
homos economicus, which has opened a completely new perspective into economic thinking. In
the process, researchers have found means to translate behavioral attributes into testable economic
variables (Glimcher et al., 2005), thereby expanding the economic concept to an integrative field
of interdisciplinary models, providing in-depth and relatively holistic solutions to many scientific
questions (Glimcher et al., 2005). However, although the influence of culture on the psychological
process is well explored, to the best of our knowledge, the neuroscientific understanding of the
cultural diversity influence on the cognitive system, especially the economic decision-making
process at the corporate level, remains a gray area (Camerer et al., 2005; Glimcher et al., 2005).
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This study aims to fill these gaps by conducting a
neuroeconomic investigation to identify the effect of culture
on economic decisions in a multicultural environment such
as multinational companies (MNCs). Using the cross-cultural
context of MNCs, we examined how the advancements of
neuroscientific technologies explain the effect of cultural
differences on the brain cells and the subsequent implication
of the economic decision-making process. Echoing these
points, both internal and external cross-cultural immersions
of MNCs calls for a profound investigation of the decision-
making process, from an individual to a corporate level.
Therefore, this study proposes a scientific resolution
approach where neuroeconomics is necessary for assessing
and resolving cognitive diversities at the leadership level.
More specifically, this study addresses the situation by
focusing on the cultural diversity within MNCs at the
executive level.

The contribution of this study is threefold. First, using the
neuroscientific approach, we probed the cultural implications
on the cognitive reactions, especially in the decision-making
process. Furthermore, these interactions are examined within the
context of MNCs as the best cross-cultural setting. Moreover,
we investigated the cultural implication in the decision-making
process at the executive level, as the decision-making body on the
MNCs. Above all, this study is a novel interdisciplinary platform
merging culture, economics, and neuroscience, focusing on the
initiation of a domain for intriguing discussions involving the
three and other similar disciplines.

NEUROECONOMICS AND
CROSS-CULTURE

Advances in Neuroeconomics
From a historical perspective, the classical market, although run
by rational and unemotional subjects, controlled by demand and
supply, and driven by profit maximization, has made remarkable
contributions to the theoretical and experimental economic
landscape (Camerer, 2003, 2005). However, the authors have
confirmed the obvious deviations from the traditional economic
concept, where, evidentially, economic decision-making was
clearly dependent on cognitive and psychological influences.
From then, it became a necessity to approach the subject of
economic decision-making from a multidisciplinary perspective,
forging together economics and psychology to address behavioral
economic questions (Camerer et al., 2005). Camerer explained
in most of his studies the quest for a better understanding of
cognitive processes in decision-making, therefore necessitating a
neuroscientific study to further elaborate the rapport between the
brain regions and economic behaviors.

Neuroimaging techniques are used to take images of the brain
and from color changes of the different regions of the brain
to determine corresponding insinuations. Some of the historical
brain imaging techniques are electromagnetic recordings and
the hemodynamic response method. First, electromagnetic
recording techniques include electroencephalography (EEG),
which consists of measuring electrical activities in synchrony with

stimulus and behavioral reactions using electrodes attached to
the scalp (Camerer et al., 2005). A similar and complementary
technique is magnetoencephalography (MEG), which is used
to determine much more sensitive magnetic field changes in
different cortical activities during a decision-making process.
Beyond EEG, MEG is used to identify and interpret the
deeper activity of the brain structure. Second, the hemodynamic
response methods include PET, which measures the blood flow
in the brain as an interpretation of neural activities in a specific
region of the brain (Camerer et al., 2005; Glimcher et al., 2005),
and functional MRI (fMRI), using magnetic property changes
due to blood oxygenation to identify the brain morphology
with a clear contract in resolution (Glimcher, 2002; Camerer
et al., 2005). According to Glimcher (2003), even though these
techniques have some strengths and weaknesses, they are used in
complementarity to produce more comprehensive results.

In the quest to deepen the understanding of the neural
substrates of cognitive functioning, recent studies have adopted
a game theory approached using neuroscientific techniques to
identify brain cell mechanisms in response to decision-making
stimuli. Some strategic formations such as the Ultimatum game,
the Consilience game, Prisoner’s Dilemma game, the Cognitive
Equilibrium theory, and the Cognitive Hierarchy theory are
designed to test and record various aspects of the cognitive
makeup and the corresponding reactions (Sanfey et al., 2003;
Costa-Gomes and Crawford, 2006). Through the game approach,
the neuroimaging technologies reveal that unfair offers provoke
reactions in the anterior insula and dorsolateral prefrontal
cortex, and the satisfactorily emotional expressions reside in the
ventromedial prefrontal cortex of the brain. Significantly, these
nervous reactions interpret the specific emotional triggers of
the rejection and acceptance of the decision-making processes
(Sanfey et al., 2003; Costa-Gomes and Crawford, 2006).

Cross-Cultural Implication in Economic
Decision-Making
The implication of culture on the decision-making process
captured by brain imaging technology is best elaborated
through the aesthetic triad, which involves the functioning
and the interaction of the three large-scale systems (i.e.,
sensory-motor, knowledge-meaning, and emotion-valuation
systems; Vartanian et al., 2015; Chatterjee and Vartanian,
2016). According to fMRI findings, parahippocampal and
olfaction of the sensory-motor system are responsible for
capturing and remembering, respectively, visual and non-
visual aspects of culture (Vartanian et al., 2015), while the
grid cells of the hippocampus (knowledge-meaning system)
are instrumental for the accumulation of educational and
cultural experiences (Chatterjee and Vartanian, 2016). Moreover,
PET results have also confirmed the close interaction of two
systems with the emotion-valuation systems, working as the
decision-making regulator based on the cultural background
(Kirk et al., 2009).

Undeniably, the discoveries of brain-imaging technologies, so
far, demonstrate the emotional implications of cultural memories
on cognitive decision-making, which have a direct influence
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on preferences (Chatterjee and Vartanian, 2016). In addition
to the obvious impact of cultural memories on economic
decision-making, the aesthetic triad has also ascertained the
phenomenon of the “fear for the unknown,” which explicitly
demonstrates the neuroeconomic assessment of the decision-
making process (Sanfey et al., 2003). Established on memories,
culture is a direct source of emotional and preferential influence
of neuroeconomic resolutions, as well as economic decisions
determined by the unknown.

Cross-Cultural and Neuroeconomic
Implication in Multinational Companies
Decision-Making Process: A Nascent
Territory
The literature is explicit on the impact of culture on cognitive
reactions and economic decision-making processes; however,
the question has not been adequately explored from a
neuroeconomic point of view (Shweder, 1991; Camerer et al.,
2005). Furthermore, when cultural differences are explained from
the perspectives of individual and collective differences, especially
cultural diversity being typical and central to MNCs, there is a
demand for an elaborate exploration. Again, the understanding
of cultural diversity from a neuroscientific perspective is a
completely nascent territory, particularly to open a new paradigm
for the operation of MNCs for the international market
expedition (Shweder, 1991; Chin et al., 2021).

With an increasing number of MNCs, neuroeconomic
optic could be a standard instrument to interpret the behavior
of global investors. Currently, research methodology in
neuroscience is shifting from correlational techniques to
out-of-sample behavioral predictions (Camerer et al., 2005;
Glimcher et al., 2005). Also, much more electric and magnetic
brain stimulation methods are being used to manipulate
specific regions in order to induce particular behavioral

changes. As more light is being shared on the decision-
making process in the brain regions, neuroeconomics should
be able to tie different cultural interpretations to cognitive
intuitions. Motivated by experimenting neuroeconomics for
successful MNCs’ internationalization agenda, a cultural diversity
dimension is introduced to analyze the cognitive diversity from a
neuroeconomic perspective (Figure 1).

In this regard, neuroeconomic discoveries are very
instrumental for the economic decision-making process
of MNCs, especially in the process of internationalization.
Unavoidably, the cognitive diversity of MNCs’ functionaries
demands for a neuroeconomic understanding of both the
internal and external functionaries. However, the cognitive
differences, apart from the national diversity, are importantly the
results of cultural diversities.

CROSS-CULTURAL COGNITIVE
DIFFERENCES AT THE MULTINATIONAL
COMPANIES EXECUTIVE LEVEL: A
NEUROECONOMIC PERSPECTIVE

Understanding cognitive differences across cultures in
MNCs gives assurance for success in a foreign and
ambiguous market, as compared to a total dependency
on traditional market determinants. With the fast rate
of globalization, comes more compounding challenges;
therefore, neuroeconomic experimentation is needed for
practical implementations (Camerer et al., 2005; Glimcher
et al., 2005), especially at the leadership level. Nevertheless,
neuroeconomics being an emerging subject calls for more
studies, especially the cross-cultural implication at the MNCs’
operational level. In the following sections, we tackled
some of the challenging questions of cultural differences
facing MNCs and, from a neuroeconomic perspective,

FIGURE 1 | Concept.
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explored some effective solutions and the need for further
investigations in such areas.

Knowledge Management in Multinational
Companies: The Beginning of the
Internationalization Process
As a crucial drive for competitive advantage, knowledge
generates value to support the inherent capability of MNCs to
improve performance (Chin et al., 2016). Meanwhile, the recent
information age and knowledge society have noted an explosion
of the knowledge management literature approached from a
multidisciplinary perspective, where MNCs can strategically
capture, store, use, and share information in order to make
knowledge available throughout the company (Chin et al.,
2016). Echoing the indispensability of knowledge capturing,
storing, using, and sharing for organizational operations, from
a cultural psychological perspective, knowledge sharing (KS) is
the inborn or acquired behavior of an individual to propagate
and transfer knowledge throughout an organization (Chin et al.,
2016). Consequently, the internationalization process of MNC
begins with management and employee attitude toward KS
(Chin et al., 2016). This study proposes a cognitive approach to
reveal a cultural mechanism by emphasizing the commitment
to KS based on the cultural differences at the executive level.
According to the cultural influence theory, the three processes
of knowledge conversion, namely, compliance, identification,
and internalization, characterize the KS process of MNCs’
international decision-making process (Malhotra and Galletta,
2005). According to compliance, the motivation mechanism is
totally externally sourced. In this case, people’s KS motivation is
generally based on rewards or punishments, where they perceive
the rewards or punishment consequences to largely outweigh
the potential costs (Malhotra and Galletta, 2005). Identification
is triggered by psychological forces (Bock et al., 2005), where
the intention of KS emerges from the desire to maintain
and reciprocate interpersonal relationships. Identification is
derived from the acknowledgment of others, that is, self-
satisfaction from an interpersonal connection with others for
knowledge provision and reception (Bock et al., 2005; Chin
et al., 2016). While internalization is an outcome of the
motivation mechanism where people regard KS as a self-worth
channel to contribute to the teamwork process and improve
the efficiency of the entire community (Chin et al., 2016).
Evidently, international motivation starts from an individual
cognitive perspective (Malhotra and Galletta, 2005), mostly
sourced from cultural identity. Therefore, we argued that the
KS attitude of an individual is majorly derived from his
community and cultural perspective. Furthermore, in addition
to Kelman’s three commitment levels, we deduced an additional
level with the new commitment “conformity.” This refers to
the case where a leader initiates KS by blindly conforming
to other leaders’ perspectives at the executive level. For any
KS motivation, the four commitment levels can harmoniously
synchronize, respectively, according to the situation and different
involvements (Chin et al., 2016).

Multicultural Leadership Context in
Multinational Companies
While cultural psychology demonstrates the intrinsic correlation
between culture and the brain, neuroscience explains further, by
brain mapping, the neural intuitions at different regions of the
brain (Shweder, 1991). In the perspective of this “Multicultural
Leadership Context in Multinational Companies” section, MNCs
will be the primary beneficiaries of further studies on the
dynamics of culture and its role in the decision-making body
of multicultural MNCs with a common goal. Echoing this, the
comparison between cultural groups is conducted alongside,
emphasizing people’s differences. It is important not only to
examine individual differences but also to investigate the factors
that are responsible for the obvious cultural differences and
therefore the neural implications in such differences, especially in
a cross-cultural context. For this matter, a systematic examination
from the neuroeconomic perspective has become critical, so
as to further the study on the cognitive variations in terms
of cultural individualism and collectivism, especially in MNCs
(Chin et al., 2021). For instance, a study comparing European
and Asian cultures reveals that the Asian culture emphasizes on
“emotional knowledge” while the European culture emphasizes
on external behavior rather than inner psychological states
(Duan et al., 2021).

To a larger extent, as demonstrated in the literature, the
comparison between Western- and non-Western-dominated
leadership shows an obvious cultural difference, and how it
is managed directly reflects on the organization’s performance
(House, 1971, Yukl, 1994). According to the Western cultural
concept, an effective leader is one who, through his/her personal
competence, can influence subordinates to accomplish goals
even beyond their immediate self-interest (House, 1971, Yukl,
1994). Western leadership is task- or relationship-oriented, thus
being consistent with the expectation of followers and being
able to reach the set target. By the leadership style alone, an
individual can be acknowledged by his/her work environment
as a leader-making, thereby making it more effective. The Asian
leadership concept, in contrast, is entrenched in traditional
doctrines. Notably, from the Chinese cultural background,
the Confucian Tianxia view is an inward-looking perspective,
emphasizing harmony within a team, the Japanese harmony-
performance Misumi’s view, and the Indian nurturant task-unity-
oriented model of Sinha (Yukl, 1994). From this perspective,
leadership is rather sought for inspiration from colleagues and
subordinates through a persuasive and coercive approach to
promote equality and harmony with others as well as with nature
(House, 1971).

Consequently, the leadership cultural diversity could be a
major source of distraction and detrimental to the development
of MNCs. Therefore, in the midst of the recent highly
volatile market, we posited that a scientific approach, such
as a neuroeconomic perspective, could be most appropriate
to address the multicultural leadership complexity of MNCs.
Evidently, neuroeconomic studies adequately disclose, to a
deeper extent, the within-group and the within-individual
cognitive differentiations, and the end product of individual
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and cultural interactions proves the diversification of economic
decision-making imposed by the cultural diversity within an
international context. We argue that a comprehensive application
of neuroeconomic measures in the decision-making process of
MNCs is very instrumental for bridging the cultural differences,
especially at the executive level. The abovementioned game
strategies and neuroscience techniques could be introduced at
different levels of personnel assessment, in order to ascertain the
cultural identity which will be unequivocal for constituting highly
efficient team combinations and associations.

Prospects of Brain Mapping in
Multinational Companies Personnel
Assessment
Undeniably, the implementation of neuroeconomics in the
operation of MNCs is a paradigm shift in the understanding and
resolution of cognitive differences, especially within the decision-
making leadership characterized by a multicultural formation.
Nevertheless, being an emerging discipline, the application of
neuroeconomics in addressing the cultural divisions in MNCs
necessitates further exploration. Taking the brain to be a “black
hole,” every neuroscientific discovery assumes to break off the
seal and finally bring in illumination in the entire function
of the brain. However, from the intracranial recording and
stimulation techniques, to transcranial magnetic stimulation,
through electromagnetic recordings, hemodynamic responses
to neural activities, and fMRI techniques, it is clear that
there are many gray areas yet to uncover. In 2004, Camerer,
Loewenstein, and Prelec were the first to write about the
neuroeconomic agenda, with the hope that the electromagnetic
recording, the hemodynamic response methods, and the new
fMRI neuroimaging techniques will be instrumental to identify
the different regions of the human brain and their respective
involvement in different decisions, therefore revealing the
thoughts of people through the activities in the different regions
of the brain (Camerer et al., 2005). This hypothesis was
reasonable, as neuroscience at that time had already identified
neural processes as mentioned above; nevertheless, at present,
it is still difficult to identify analogs linking brain regions and
psychological identities such as “value, trust, respect, etc. . ..”
With time, it becomes even harder to prove this hypothesis
because the same brain region is found to be involved with a wide
array of tasks. Also, research on brain damage patients (“lesions”)
has proven the challenge in identifying connections between
parts of the brain and the impairments, despite the assurance on
the existence of the connections (Camerer et al., 1989).

From the story of neuroeconomic advancement so far,
subsequent discoveries are eminent in near future. It might
be possible to establish an estimation evaluation from the
weakest strand to the strongest connection between the very
neural mechanism and the corresponding behavioral process.
For instance, since highly emotional events are remembered
vividly, mostly with great details, evidently, it can be hypothesized
that connections built on emotions will be robust, more easily
identifiable than automatic cognitive intuitions (Camerer et al.,
2005; Glimcher et al., 2005).

CONCLUSION AND FUTURE DIRECTION

Classical economics has laid a firm foundation for the economic
field, but subsequent studies demonstrate the impact of
cultural and psychological implications in economic decision-
making, especially in MNCs where cognitive, cultural diversities
are blatantly evident. Consequently, the emancipation or
internationalization of MNCs is fundamentally resourced from
a cross-disciplinary integration, which gave rise to new research
fields such as neuroeconomics. Emerged just about a decade
ago, neuroeconomics provides the perfect ground to examine
the operation of the brain and the economic decision-
making process.

However, the cultural implication in neuroeconomics,
as relevant as it is, especially for the operation of MNCs,
remains a novel research field. To facilitate a successful
internationalization process of MNCs, it is relevant to explore,
through a neuroeconomic lens, the intricacies of cognitive
difference and cross-cultural influence on the economic
decision-making process, especially at the executive level.
To well position the discussion, this study highlighted
how major discoveries have evolved and given shape to
this research field. Discoveries in neuroscience have shed
more light on the application of neuroimaging techniques
to access brain metabolisms induced from psychological
mechanisms and their corresponding behavioral results.
In fact, advances in neuroscience are very instrumental
to MNCs, especially to reconcile the internationalization
decision-making motivation with cognitive diversity across
cultures with their corresponding neural intuitions. Therefore,
this study proved that the multicultural complexities of
MNCs need scientific resolutions, and a neuroeconomic
approach is proposed to be instrumental in assessing and
resolving cognitive diversities at the leadership level. As an
emerging interdisciplinary field, further studies to identify
the correlation between the specific regions of the brain
with a specific cultural identity and a specific economic
decision will be instrumental for the survival of MNCs in
economic instabilities.
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Hotel architectural design plays a critical role in the hospitality experiences of
consumers, and it is important to consider that people may have different aesthetic
cognitions toward the sensory properties of nature (i.e., the architecture of the hotel),
such as its color and texture, as well as the landscape. While neuroaesthetics has
emerged as a nascent field in hospitality research, few studies have investigated how
nature reflects aesthetic experiences in the human brain. Moreover, the neuroaesthetic
interpretation of architecture through the aesthetic triad is a novel interdisciplinary field.
A field survey conducted at Amanfayun, a hotel in Hangzhou, China, in support of our
propositions proves that sensory-motor, knowledge-meaning, and emotion valuation
systems play key roles in appreciating architectural aesthetics. This study demonstrates
that the evaluation of fluency, complexity, and naturalistic patterns of an architectural
masterpiece is achieved through the sensory-motor systems. Our results also prove that
familiarity, expectations, context, and cultural background directly affect the aesthetic
knowledge of an individual and the meaning of architecture. Moreover, the interaction
of sensory-motor and knowledge elements is uniformly moderated by the emotion
valuation systems, resulting in a balanced appreciation of aesthetic architecture. Finally,
the study reveals the central roles of culture and nature in cognitive rejuvenation.

Keywords: neuroscience, cultural psychology, cognitive, architecture, nature, hospitality

INTRODUCTION

More than half of humanity lives in urban areas, and this statistic will reach 70% in 2050 (Heilig,
2012). However, despite worldwide pride in urbanization, there is an unfortunate disconnect
between modern architecture and natural elements, particularly those related to cultural heritage.
As indicated by many scholars (Turner et al., 2004; Paraponaris and Sigal, 2015; Chatterjee and
Vartanian, 2016), an unprecedented increase in urban living is associated with a lack of exposure to
the cultural and natural environment, and evidence indicates that this situation coincides with an
alarming global prevalence of mental health disorders (Whiteford et al., 2013).
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Echoing the aforementioned mental health problems, an
increasing number of studies, especially those at the intersection
of neurocognition and hospitality architecture, have revealed
that eco-aesthetics play a moderating role in the relationship
between neurorecalibration and longevity (Turner et al.,
2004; Whiteford et al., 2013). Scholars have noted that
because cultural heritage and nature could bring various
health benefits to human beings, hospitality architecture
is experiencing a paradigm shift in which cultural and
ecological landscapes are transplanted into the structural
design of hospitality architecture (Rossi et al., 2020). However,
although the individual imprints of culture, nature, and
architectural aesthetics on the brain are well documented in the
literature (Usai et al., 2020), hitherto, the joint importation of
culture and nature into architecture, especially the implication
on the human nervous system, has not been researched
(Turner et al., 2004).

To fill this research gap, we built our theoretical basis on
the theory of the aesthetic triad (i.e., sensory-motor, knowledge-
meaning, and emotion valuation) using a single case study of an
Aman resort in Hangzhou, China, to examine the neurological
underpinning of cultural heritage and natural biodiversity
reproduced in hotel architecture.

The main contribution of this study lies in using a
neuroaesthetic approach to examine how the aesthetic dimension
of hospitality can have a meaningful impact on human cognition.
Moreover, we empirically examined the applicability of the
ancient Roman aesthetic triad in a modern Chinese context. The
use of the aesthetic triad scientifically established the mechanism
of the cognitive process of architectural aesthetic appreciation
and implied that the neuroaesthetic experience may transcend
time, space, and culture.

THEORETICAL FOUNDATION: THE
ANALYTICAL FRAMEWORK OF THE
AESTHETIC TRIAD

Across time and space, different civilizations have focused on
different aspects of architectural design. For example, twentieth-
century designs focused more on the utility aspects of fire
safety, cost, and space maximization, which led to taller
and sturdier buildings that mirrored the creed “form follows
function” (Vitruvius et al., 1914). However, knowledge imported
from neuroscience that demonstrates the undeniable impacts
of aesthetics on the nervous system (Del Giudice et al., 2017;
Caputo et al., 2021) has called for an architectural revolution.
Consequently, beyond exploring the implications of the aesthetic
qualities of architecture on cognitive functioning, behavior, and
mental health (Adams, 2014; de Vasconcelos Gomes et al., 2021),
architectural reform has instead become a target of neuroscience
(Chatterjee and Vartanian, 2016).

While it seems difficult to capture the neuroaesthetic
experience realistically and concretely, Coburn et al. (2017)
proposed that the aesthetic triad established by the ancient
master architect Vitruvian (Vitruvius et al., 1914) can be
applied as a general neural model to embody past and

future architectural aesthetic experience of a human. The
three pillars of architectural design, namely, firmness (firmitas),
usefulness (utilitas), and aesthetic virtue (venustas), demonstrate
the various interplays of multiple neural networks, such as
the visual, auditory, somatosensory, olfactory, and vestibular
systems (Vartanian et al., 2015; Chatterjee and Vartanian, 2016).
For a better understanding, the sensory-motor, knowledge-
meaning, and emotion valuation systems are discussed in the
following sections.

The Sensory-Motor Neural System
To a large extent, the first contact with an architectural piece is
through vision. This begins with a low-level visual identification
of luminance, color, and motion, which are then accompanied
by a more delicate process involving the parahippocampal,
occipital, and retrosplenial cortex areas (Vartanian et al., 2015).
While the parahippocampal cortex captures the scene in the
environment, the occipital region retains fixed features in the
spatial environment, and the retrosplenial cortex remembers the
elements and helps orient the individual. However, architectural
works also have non-visual effects, such as odor, sound, and
temperature, which directly involve the emotion of the individual
(Barbara and Perliss, 2006).

Another important consideration is the neural motor
responses that coordinate parts of the neural system to
respond to different scenes (Papa et al., 2018a,b). The motor
system coordinates the nucleus accumbent and the anterior
insula, which dictates whether an architectural piece should be
approached or avoided (Vartanian et al., 2015). In other words,
appreciation of people of architectural aesthetics is intrinsic
to the impact of previous experiences constructed through
culture and nature on cognitive mechanisms and functions. The
chain of functioning is closely linked to the meaning-knowledge
systems built on personal experiences, culture, and education
(Lugmayr et al., 2017).

The Knowledge-Meaning System
Appreciation of a person of an architectural object is directly
related to their memories and past experiences. In particular,
past experiences in a cultural setting directly modulate present
interactions and interpretations of a person of architectural
aesthetics. Neuroaesthetic findings show that cultural experience
engages a cognitive map involving the cells of the hippocampus
(McNaughton et al., 2006). Grid cells of the hippocampus
function as encoded memories of both events and places, thereby
building a level of familiarity to help with identification and
navigation. Cultural background also has a direct impact on the
expectations of architectural quality and value of a person (Duan
et al., 2021). The aesthetic quality or value of an architectural
object can increase or decrease the level of comfort of a person
through simple perception (McNaughton et al., 2006; Sharma
et al., 2021).

An architectural design is likelier to embody an emotional
reaction if it is related to the cultural background or past
experience of a person than random computer-generated images
(Kirk et al., 2009). Studies show that culture-related emotions
are known to increase activities in the prefrontal, orbitofrontal,
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and entorhinal cortices, while computer-generated designs have
minimal to no reaction in those responses of the brain (Caputo
et al., 2018; Chin et al., 2021b).

Consequently, the response of the sensory-motor and
knowledge-evaluation systems needs the regulating principle of
the emotion valuation system, which functions to balance feelings
and emotions generated by architectural aesthetics. According to
the fundamental judgment capacity of the brain, emotions are
regulated, controlled, and balanced in a manner to avoid excesses,
either negative or positive.

The Emotion Valuation System
Studies have overwhelmingly demonstrated how exposure to
nature improves the functioning of the emotion evaluation
system (Adams, 2014). As a pivotal system that mediates
the operation of other systems in the architectural aesthetic
experience, the emotion valuation system relies on frequent
exposure to nature for constant cleansing and rejuvenation.

Several studies have shown that interactions with nature
improve the emotion valuation ability of the brain (Cimprich,
1992, 1993). A study that used the same design parameter
in two different environments (one enclosed and the other
open) revealed that enclosure produced a higher degree of
fear and stress hormones (Paraponaris and Sigal, 2015) because
the emotion-regulating limbic structures of the neuroendocrine
and autonomic nervous systems were not refreshed (Cimprich,
1992). Other studies have also revealed that positive emotional
responses occur more rapidly and automatically in a natural
environment than in an enclosed environment (Cimprich, 1993;
García-Villaverde et al., 2018; Chin et al., 2020).

Given these arguments, it is obvious that aesthetic judgments
of individuals of architecture largely vary with brain activities in
the frontopolar cortex, superior frontal gyrus (the pFC region),
and memory retrieval regions (Vartanian et al., 2013). Thus,
we proposed that such aesthetic judgment is involved with
the conscious and analytical reasoning of individuals, which
is shaped by their cultural backgrounds. To more explicitly
address our arguments, an architectural design plan made by our
first author (Haihui Xie) delineates how an architectural design
carrying unique cultural meaning immerses itself in its natural
surroundings (Figure 1).

DEVELOPMENT OF THREE
PROPOSITIONS

A Brief Description of the Architectural
Design Used
As shown in Figure 1, the architecture design draft is a
commercial complex that includes office buildings, malls, and the
like beside the Beijing–Hangzhou Grand canal.

This design offers precise portraits of architectural aesthetics
that are a combination of culture and nature. From an aesthetic
perspective, not only does the vertical alignment of the towers
blend with the horizontal flow of the river at the bottom but also
the transparent and reflexive properties of the glass and water

create a peculiar emersion that can be better appreciated through
a cognitive interpretation.

Based on this draft, three propositions about the aesthetic
judgment criteria for sensory-motor, knowledge experience, and
emotion valuation, respectively, are developed and discussed in
the following sections.

Proposition 1: Sensory-Motor Systems
Fluency includes spatial and visual aspects. While the spatial
aspect is reflected in the vertical alignment of the building beside
a flowing river, the visual concept can be shown as translucent
or transparent material in architecture (Coburn et al., 2019). As
shown in Figure 1A, there are two tall towers with a winding
superstructure made of glass built right at the side of a famous
river with remarkable historical and cultural backgrounds. Apart
from its alignment with nature, the fluency in this masterpiece is
further demonstrated by the building and the river reflecting off
each other. When the reflection of the building can be seen in the
river, the flow of the river is simultaneously reflected in the glass
walls of the towers.

Berlyne (1971) stated that the complexity of a pattern
increases with the increasing number of independently selected
elements it contains. A building of moderate complexity should
have harmonious unity with several design levels or methods,
meaning that it should have a logical hierarchy. In this plan,
as shown in Figure 1A, the building was designed to have
a torsional body that is bent into U-shaped twin towers
with repetitive, grouped, and strip-shaped sunshades, flowing
along with the entire building. Therefore, the facade of the
building would have three levels: macroscopic, middlescopic,
and microscopic.

The sensory qualities of natural environments have been
found to improve mood, attention, and cognitive functioning
(Kaplan, 1995; Berman et al., 2008; Bratman et al., 2012, 2015),
among other salubrious effects. Kellert (2005) defined organic
design as “building shapes and forms that directly, indirectly
and symbolically elicit a human affinity for natural features and
processes” (p. 128), which was proposed to confer psychological
benefits similar to interacting with nature itself (Alexander,
2002; Kellert, 2005; Joye, 2007; Salingaros, 2007; Coburn et al.,
2019). In this plan, there would be plentiful trees and shrubbery
planted in the atrium space. With the curvilinear boundary of
the building, people would be willing to visit it, as shown in
Figure 1C.

Based on the earlier arguments, we proposed the following:
Proposition 1 for the sensory-motor systems: Motor

responses of people to architecture can be visually evaluated by
fluency, complexity, and naturalistic patterns.

Proposition 2: Knowledge-Meaning
Systems
Zajonc (1968) hypothesized that individuals should fear the
unknown. On repeated exposure, a linear increase in positive
affect is produced by greater familiarity and reduced uncertainty
(called “stimulus habituation”) (Montoya et al., 2017). Therefore,
in architecture, familiarity can be shown as an easy route and
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FIGURE 1 | The architectural design of a commercial complex.

a familiar scene space. In this plan, the flow of people in
the commercial complex was designed to be circular, which
fits the behavior of people and reduces their uncertainty.
The building was also planned to show spaces that reflected
traditional buildings in Hangzhou, such as archways, as shown
in Figure 1C.

Expectations about control influence thermal comfort.
Occupants who can control environmental parameters affecting
building temperatures, such as operable windows, fans, and
thermostats, tolerate a wider range of indoor temperatures than
inhabitants with restricted control over their indoor climate
(Nicol and Humphreys, 2002; Coburn et al., 2017). As shown
in Figure 1B, the sunshades outside the glass curtain wall could
be adjusted to control the indoor temperature, given that the
intensity and direction of the sun would change.

Art, including architectural aesthetics, provides numerous
solutions to the problem of meaning assignment. Thus, in every
case, the internal evidence measured at the evaluative level
determines the aesthetic experience (Leder et al., 2004), and
cultural meaning affects the aesthetic experience (Chin et al.,
2021a). In our design, for instance, the cultural connotation
is reflected in the flowing sunshades in the plan, which, when
reflecting the sunshine, show the canal glinting in the sun, as
shown in Figure 1B.

Based on the earlier discussion, we proposed the following:
Proposition 2 for the knowledge-meaning systems: Aesthetic

experience of people of space can be affected by familiarity,
expectations, context, and cultural meaning.

Proposition 3: Emotion Valuation
Systems
From the study by Coburn et al. (2017) about emotion valuation
systems, the architectural experience, which is mediated by the
reward circuitry of the brain, can be divided into two dimensions:
Evaluative and emotional responses to architecture. The former

is influenced by input from knowledge-meaning systems, and
the latter might be influenced by the automatic, unconscious
sensory-motor process.

Consequently, the design in this case combined all elements
of sensory-motor and knowledge-meaning, resulting in an
emotional landmark immersed in culture and nature. Eventually,
the reactions of the sensory-motor and knowledge evaluation
systems necessitate interaction with emotion valuation systems,
which function as a regulator to balance feelings and emotions
generated by architecture (Kirk et al., 2009; Wang et al.,
2020). This is the fundamental judgment capacity of the brain,
where the emotion projected by aesthetics is to regulate,
control, and balance in a manner that avoids excesses, either
negative or positive.

Proposition 3 for the emotion-valuation system: The
interactions of the sensory-motor and the knowledge-meaning
systems mentioned in Propositions 1 and 2 can determine the
neural underpinnings of complex emotional valuation.

METHODOLOGY

Sample Selection: The Luxury
Amanfayun Hotel in Hangzhou, China
Scholars have noted that a single case study is appropriate when
the selected case is unique and extreme. Thus, in a single case
study, sample selection seems to be the most critical procedure
because the research sample must be specific and representative
of all cases. Considering the exploratory and distinctive nature of
our research, we adopted a single-case research design.

After reviewing well-known multinational hospitality
companies in China, we carefully selected Amanfayun, which
is located in Hangzhou, China, and is owned by the Aman
group (a renowned Indonesian hospitality company) as the case
hotel. The choice of an Aman hotel was due to the particular
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representativeness of the modest luxury of the group in the
global hotel industry.

The Aman group built its first luxury hotel in Phuket in
1988 and has expanded its resort business to other countries
in Asia and to America, Africa, and Europe over the last
three decades. Aman resorts are known for buildings and
landscapes that are designed to merge with the local cultural
and natural contexts. For example, the white colonnades and
pediments in the hotel of Aman in Greece are reminiscent
of the Parthenon, while the luxury Rococo decoration in the
Venice hotel of Aman shows the signature style of the city
to guests. Apart from the diversity of hotels of Aman in
different countries, the hotels of the group in China show
differences in architecture from district to district. For example,
the Aman Summer Palace, which is beside an ancient royal
garden in Beijing, has quadrangle dwellings, Dougong brackets,
and other features of the ancient architecture of Northern China,
while Amanyangyun, which is located in suburban Shanghai,
shows more characteristics of the ancient civil architecture of
Southern China, such as Chinese gabled rooves and through-
jointed frames.

It is relatively difficult to travel across cities amid the
pandemic. Given that our research team is based in Hangzhou,
China, we selected Amanfayun, which is located on a mountain
in Hangzhou, as our research sample for the field survey. This
hotel is built in the vicinity of the famous Lingyin Buddhist
Temple, which was built in the third century BC and has been
officially recognized as one of the key cultural relics of China
requiring protection.

Data Collection
The main form of data collection was a field survey. The goal was
to collect information at the local level by conducting primary
surveys. We organized a team of six researchers who visited
and experienced the surrounding areas while they stayed at
Amanfayun for 3 days. The researchers walked around to locate
and observe special points of the architecture and landscape at
Amanfayun relating to the aforementioned aesthetic triad.

To enhance methodological rigor, we also conducted in-
depth interviews with selected hotel guests with different cultural
backgrounds. During the interviews, which were considered
a pilot study prior to the formal survey, we spoke freely
with the interviewees and let them describe their aesthetic
appreciation of the hotel space and architecture. Their feedback
was consistent with our arguments and research framework,
confirming that our propositions were logical. The interviewees
are listed in Table 1.

Results of the Interview
The first interviewee was an undergraduate student majoring
in architecture at a university in Hangzhou. She had come to
the hotel environment to research hospitality buildings and to
study cases for an upcoming design workshop. The moment
she stepped into Amanfayun, she felt that it was a tranquil and
healing environment. She thought that the architecture looked
similar to civilian buildings in mountain areas in Zhejiang. While
she found it comfortable to walk on the main road of Amanfayun,

TABLE 1 | Overview of the interview data.

No. Name Job Gender Age Domicile

1 Lily College
undergraduate

F 21 Hangzhou,
Zhejiang, China

2 Huang Post-doctor M 30 Hangzhou,
Zhejiang, China

3 Vivian Tourism
blogger

F 24 Hong Kong, China

she was not sure whether people who chose to stay in the suites
near the main road would not be disturbed by the traffic. After
learning that the cost of one of the cheapest suites at Amanfayun
for one night would be more than 5,000 RMB, she stated that she
would travel here for that cost.

The second interviewee, a Ph.D. candidate, had been passing
by on his way to the Lingyin Temple and thought that the
hotel would be a good place to spend the holiday. He found it
comfortable and tranquil in the natural environment away from
the city and thought that the temples beside the hotel allowed
tourists to relate to Buddhist culture. When observing the views,
he felt connected to lands mentioned in ancient Chinese poetry.
However, he thought the price was too high, suggesting that a
reasonable price would be 500–600 RMB. Moreover, he thought
the living experience might not be optimal because of the many
tourists visiting the hotel area.

The third interviewee was a tourism blogger from Hong Kong
who ordered a suite at Amanfayun. She thought it was worthwhile
to stay in the hotel because of its close location to Lingyin Temple.
Additionally, while some people might think the suite buildings
were too plain for the price, she said that the buildings reflected
100 years of history, suited the natural environment, and felt
cozy and quaint. The beautiful environment made her feel like
a hermit on the mountain. When asked about the influence
of tourists traveling to Lingyin Temple on the main road of
the hotel, she said it was acceptable because few tourists were
passing by and they could not enter the main living area of
the hotel guests.

FINDINGS OF THE FIELD SURVEY

In terms of fluency, the suites at Amanfayun are connected with
the main road of the hotel and insulated by a notice board,
fence, and staff (Figure 2A), notifying people not to pass but not
occluding the view of the hotel.

As for complexity, the sloping rooves of blocks in different
directions, heights, and colors (Figure 2B) show the design
hierarchy. All the buildings of Amanfayun are unified in texture
and style, giving the hotel a harmonious appearance.

Regarding naturalistic patterns, the landscape includes a view
of Mount Feilai. The suites and paths are hidden in woods, as
shown in Figure 2C, with a stream beside them. There are also
natural design elements that have a traditional Chinese aesthetic,
such as bonsai and rocky stones.

For familiarity, we mentioned the easy route and familiar
scene above. In Figure 2, the structure of the hotel is clear.
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FIGURE 2 | Photos of Amanfayun verifying Proposition 1.

FIGURE 3 | Photos of Amanfayun verifying Proposition 2.

Each suite, along with its yard and exclusive access, is connected
by the main road that starts at Zhejiang Buddhist College
and ends at Lingyin Temple. Figure 3A shows a corner of
Amanfayun that is similar to a typical street scene of traditional
dwellings in Zhejiang.

To satisfy the expectations of guests about controlling the
environment, the indoor suites at Amanfayun were designed to
combine elegance and comfort1. There are modified curtains,
lamps, and other electric appliances with a retro look for
guests to adjust to the indoor environment. Discordant
modern electric appliances, such as air conditioners, are in
inconspicuous positions.

1https://720yun.com/t/a6vkOh27rih?scene_id=57462037

As for context and cultural meaning, Amanfayun is close
to Lingyin Temple, a famous Buddhist temple with almost
1,700 years of history, and Zhejiang Buddhist College. Therefore,
the architecture and landscape of Amanfayun echo the buildings
in the temple and the college, as shown in Figure 3B. The
environment at Amanfayun reflects the serenity of Buddhism in
a common way. The outer wall of the buildings is yellow (the
same color as the Lingyin Temple), but it is made of earth to
achieve a cozy feel.

DISCUSSION AND CONCLUSION

Even though aesthetics plays an important role in modern
architecture, the roles of culture and nature have been neglected.
The literature shows a direct correlation between architectural
designs and psychological challenges with occupants (Chatterjee
and Vartanian, 2016). To demonstrate the role of culture and
nature in architectural aesthetics and the implications for the
nervous system, we conducted a field study to demonstrate three
propositions built on the famous aesthetics triad.

Using the Amanfayun hotel in Hangzhou as a case study, we
established a neuroaesthetic appreciation of architectural designs
based on the sensory-motor, knowledge-meaning, and emotion
valuation systems, as described by the aesthetic triad. This
study demonstrates that the evaluation of fluency, complexity,
and naturalistic patterns of an architectural masterpiece can
be achieved through the sensory-motor systems. Our results
also prove that familiarity, expectations, context, and cultural
background directly affect the aesthetic knowledge of an
individual and the meaning of architectural work. Moreover,
the interaction of sensory-motor and knowledge elements is
uniformly moderated by the emotion valuation system, resulting
in a balanced appreciation of aesthetic architecture.
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The conceptual analysis used in this study contributes to
the neuroaesthetic and architecture literature by conducting a
single case research study using the Aman resort groups to
investigate the fusion of culture, nature, and architecture and
the implications of cultural and ecological submersion on the
human nervous system. To deepen our study, we used the
aesthetic triad concept to establish the role of neuroaesthetics in
interpreting architecture.

It seems that the neuroaesthetic approach to architectural
appreciation is founded on the aesthetic triad systems of the
brain. Moreover, the submersion of architecture into culture
and nature reveals a superior paradigm of cognitive interaction
and neural wellbeing. After establishing the central role of
the aesthetic triad in evaluating aesthetic architecture, this
discussion focuses on the immersion of culture and nature into
architecture and its association with the degree of life satisfaction
and wellbeing, better performance on tasks, impulse inhibition,
selective attention, and concentration. More than the proven
impact of the aesthetic triad, a wide range of health benefits from
cultural preferences and nature exposure has been adequately
proven in the literature (Ulrich et al., 1991). The impact of
exposure to nature varies according to the types of contact
(photographs, everyday window views, and contact with the
natural environment) and the duration of the exposure.

To deepen this discussion, the research elaborates on the
restorative value of being embedded in nature and its refreshing
impact on the emotion valuation system. Two major theories
can fundamentally evaluate the restorative influence of nature:
Stress reduction theory (SRT) and attention restoration theory
(ART) (Ulrich et al., 1991). According to SRT, there is a
wide gap between exposure to natural environments and
artificial artifacts, where the restorative advantage of natural
environments can be attributed to the impact of evolution
on the human brain (Ulrich, 1981). The theory explains that
natural scenes are responsible for activating the parasympathetic
nervous system, which automatically reduces stress due to its
inherent relationship with the natural world. A set of testable
hypotheses provided by Ulrich’s theory has been investigated via
the physiological responses of individuals exposed to different
natural environments to evaluate the impact of nature on
the autonomic nervous system. Further findings to support
SRT revealed that walking through a forest landscape reduces
cortisol levels, mental distress, and stress levels and increases
psychological wellbeing (Ulrich, 1981).

In contrast, ART analyzes the kinds of environments that
improve directed-attention abilities. Nature is filled with stimuli

that modestly draw the attention of an individual in a bottom-
up direction and allow top-down attention to have a timed lap
to replenish. This is contrary to urban environments, which
are filled with constant, dramatic attention-holder stimuli that
do not allow for recovery time, such as a car or people
suddenly approaching. According to ART, nature attracts the
attention of people in many fascinating ways, resulting in the
rejuvenation of directed attention and memory. In support
of this, Cimprich (1992) showed that students who had their
windows open to a natural environment performed better on
high-concentration tasks than those with no view of nature.
Similarly, walking through a natural green space is beneficial to
verbal working memory, cognitive control, and concentration.
The results cited are a fraction of the findings demonstrating
the health benefits of exposure to nature, especially in terms
of cognitive performance on memory and direction tasks
(Ulrich, 1981).
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Introduction: In recent years, with the popularity of many social media platforms 
worldwide, the role of “virtual social network platforms” in the field of cross-cultural 
communication has become increasingly important. Scholars in psychology and 
neuroscience, and cross-disciplines, are attracted to research on the motivation, 
mechanisms, and effects of communication on social media across cultures.

Methods and Analysis: This paper collects the co-citation of keywords in “cultural 
psychology,” “cross-culture communication,” “neuroscience,” and “social media” from 
the database of web of science and analyzes the hotspots of the literature in word cloud.

Results: Based on our inclusion criteria, 85 relevant studies were extracted from a 
database of 842 papers. There were 44 articles on cultural communication on social 
media, of which 26 were from the perspective of psychology and five from the perspective 
of neuroscience. There are 27 articles that focus on the integration of psychology and 
neuroscience, but only a few are related to cross-cultural communication on social media.

Conclusion: Scholars have mainly studied the reasons and implications of cultural 
communication on social media from the perspectives of cultural psychology and 
neuroscience separately. Keywords “culture” and “social media” generate more links in 
the hot map, and a large number of keywords of cultural psychology and neuroscience 
also gather in the hot map, which reflects the trend of integration in academic research. 
While cultural characteristics have changed with the development of new media and 
virtual communities, more research is needed to integrate the disciplines of culture, 
psychology, and neuroscience.

Keywords: cross-culture communication, social media, cultural psychology, neuroscience, cultural 
neuropsychology, social neuroscience
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INTRODUCTION

Cross-cultural communication refers to communication and 
interaction among different cultures, involving information 
dissemination and interpersonal communication as well as 
the flow, sharing, infiltration, and transfer of various cultural 
elements in the world (Carey, 2009; Del Giudice et al., 2016). 
With more than half of the world’s population using social 
media, such as Facebook, Twitter, and WeChat, communication 
across culture has become smoother and more frequently 
(Boamah, 2018; Chin et  al., 2021). Subsequently, cultural 
exchanges, collisions, conflicts, and integration among various 
nationalities, races, and countries on these platforms have 
become obvious, and related research articles by scholars 
in different disciplines have increased (Papa et  al., 2020). 
In traditional cross-cultural research, experts often divide 
different cultures based on their boundaries, such as countries, 
races, languages, and so on. However, with the development 
of digitalization, new cultural relationships have been formed 
both within and outside geopolitical boundaries, and new 
understanding and theories are needed to explain the 
motivation, process, and implications of cross-cultural 
communications in the digital era (Chin et al., 2020). Research 
in this field is an emerging area, and scholars are studying 
from different perspectives (Xu et al., 2016;  Santoro et  al., 
2021). Cultural psychology and neuroscience are two main 
base theories, and they show a trend of integration, such 
as cultural neuroscience and cultural neuropsychology. In 
this case, it is important to highlight the important 
achievements of this field and identify potential research 
gaps to provide potential directions for further research. 
This review aims to provide an overview of cross-cultural 
communication research from the perspective of cultural 
psychology and neuroscience and identify the integrating 
trend and potential directions.

METHOD AND SOURCE

We used the Web of Science (WoS) database to select relevant 
articles published between January 2010 and December 2021. 
The following inclusion criteria were used:

 1. The document types should be articles rather than proceedings 
papers or book reviews. And the articles should be included 
in the Web of Science Core Collection.

 2. When searching for articles, the topic should include at 
least two keywords: “cultural psychology,” “neuroscience,” 
“social media.”

 3. Articles must be  published after 2010 to ensure the content 
of the literature is forward.

 4. This study should investigate the integration of cultural 
psychology and neuroscience or explore cultural issues in 
social media from the perspective of cultural psychology 
or neuroscience. The content could be  cultural conflict and 
integration on social platforms, explanations of cultural 
conflict and integration on social platforms, or integration 
of neuroscience and cultural psychology.

Based on the above inclusion criteria, 85 relevant studies 
were searched, analyzed, and evaluated. These documents were 
identified according to the procedure illustrated in Figure  1. 
The following combinations of keywords were used: (cultural 
psychology AND social media), (neuroscience AND social 
media), (cultural psychology AND neuroscience), [social media 
AND (cross-cultural communication OR cultural conflict OR 
cultural integration)], and (neuroscience, cultural psychology, 
and cross-cultural). The number of studies was further reduced 
by limiting the document type and time range. Consequently, 
we  obtained an initial pool of 544 articles. To ensure the 
relevance of the literature in the initial pool, we  reviewed the 
titles and abstracts of these articles. Articles targeting pure 
neuroscience and information technology were excluded and 
72 articles were retained. We selected 65 articles after reviewing 
the full text. For most papers excluded from the initial pool, 
cultural issues on social media were not the main topic but 
digital media or culture itself. The most typical example of 
irrelevant articles was that culture or cultural psychology was 
only briefly mentioned in the abstracts. Moreover, 20 additional 
relevant articles were identified via full-text review of citations 
and first author searches. Using the above steps, 85 articles 
were selected for the literature review.

RESULTS

Overview of Selected Articles
Here, frequency refers to the percentage of occurrences of 
an item in the total number of studies. The keywords 
“acculturation,” “cultural evolution” occurred frequently 
together with “social media,” “culture,” and “neuroscience.” 
This is as expected because psychologists and economists 
have long known that human decision-making is influenced 
by the behavior of others and that public information could 
improve acculturation and lead to cultural evolution. The 
popularity of social media clearly gives public information 
an opportunity to spread widely, which has caused an increase 
in research on the cross-cultural communication of social 
media. In the last decade, the link between cultural issues 
and social media research has grown. This is reflected in  the 
knowledge graph (Figure  2). Keywords “culture” and “social 
media” generate lots of links with “social media” and “mass 
media,” which is shown in blue node groups and white node 
groups. “Social media” and “cultural globalization,” 
“biculturalism,” “acculturation” also form node convergences. 
The integration of neuroscience and cultural psychology is 
also represented in Figure  2 as an orange node group. These 
integration trends can also be verified in the time dimension. 
As time passes, keyword frequencies have changed from a 
single component of “social media” or “culture” to a multi-
component of “social media,” “culture,” “acculturation,” 
“neuroscience,” “cultural evolution.” The frequency of all 
keywords is presented through the overall word cloud.

We identified three different research topics from the 85 
selected articles: cross-cultural communication on social 
platforms, explanation of cultural conflict and integration 
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on social platforms, and the integration of neuroscience 
and cultural psychology. Existing literature has analyzed and 
studied the interaction between cross-cultural users, 
enterprises, and countries on social media. For instance, 
some scholars have found that social media play a significant 
role in negotiating and managing the identity of transient 
migrants relating to the home and host culture during the 
acculturation process (Cleveland, 2016; Yau et  al., 2019). 
Social media usage by expatriates also promotes cultural 
identity and creativity (Hu et  al., 2020). In addition to the 
discussion of existing phenomena, many articles have discussed 
the causes of social media cultural transmission. A new 
research field, cultural neuroscience, indicates the integration 

of neuroscience and cultural psychology. These issues are 
reviewed in the following sections.

There were 44 articles on cultural communication on social 
media, which accounted for 51.76% of the 85 selected papers. 
Among these, there were 26 studies on cultural communication 
on social media from the perspective of psychology, five articles 
from the perspective of neurology, four articles about enterprises 
using social media for cross-cultural operations, and nine 
articles about how governments use social media for cross-
cultural communication. Although there are 27 articles that 
discuss the trend of integration of psychology and neuroscience, 
few use integrated methods to analyze the behavior of cross-
cultural communication.

FIGURE 1 | Schematic representation of literature search and selection procedure.
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From Perspective of Cultural Psychology
Cultural psychology researchers have focused on why information 
is shared. Some scholars have divided the reasons into individual 
and network levels (Wang et  al., 2021). Studies have explored 
information sharing within a specific domain, such as health 
information and news dissemination (Hodgson, 2018; Li et  al., 
2018; Wang and Chin, 2020). Cultural psychology provides a 
rich explanation for the factors that influence cultural 
communication. Cultural background affects the process of 
cultural communication, such as self-construal, which the host 
country may alter it (Huang and Park, 2013; Thomas et  al., 
2019). This may influence communication behaviors, such as 
people’s intention to use social media applications, attitudes 
toward social capital, social media commerce, and sharing 
behavior itself (Chu and Choi, 2010; Han and Kim, 2018; Li 
et  al., 2018).

Factors other than culture cannot be ignored: public broadcast 
firms and fans promote communication, controversial comments 
may draw more attention, the sociality of the social media 
capsule expands the scope of information communication, and 
how news is portrayed has changed (Meza and Park, 2014; 
Jin and Yoon, 2016; Hodgson, 2018). Demographic factors, 
such as sex and age, are not ineffective (Xu et  al., 2015). The 
experiential aspects have also been noted (Wang et  al., 2021). 
Scholars have also noted the importance of cultural intelligence 
(Hu et  al., 2017).

The topic that researchers are most interested in is the 
relationship between society and individuals. Many studies 
have focused on the influence of collectivist and individualist 
cultures, such as social media users’ activity differences, 
attentional tendencies, and self-concept (Chu and Choi, 2010; 

Thomas et  al., 2019). There are some other interesting topics, 
such as the relationship among multicultural experiences, 
cultural intelligence, and creativity, the evaluation of the 
validity of the two measures, the changing status of crucial 
elements in the social system, and the government effect in 
risk communication (Hu et  al., 2017; Ji and Bates, 2020). 
Extending to the practical level, mobile device application 
usability and social media commerce were evaluated (Hoehle 
et  al., 2015; Han and Kim, 2018).

At the methodological level, researchers have bridged the 
gap between reality and online behaviors, and the feasibility 
of social media dataset analysis has been proven (Huang and 
Park, 2013; Thomas et  al., 2019). Some new concepts have 
been examined and some models have been developed (Hoehle 
et  al., 2015; Li et  al., 2018). The most common method is to 
quantify questionnaire information (Chu and Choi, 2010; Hu 
et  al., 2017; Han and Kim, 2018; Li et  al., 2018; Wang et  al., 
2021). The online survey accounted for a large proportion of 
respondents. Exploratory factor analysis (EFA) is used to evaluate 
other measures (Ji and Bates, 2020). Researchers are particularly 
interested in the metric approach (Meza and Park, 2014). Some 
combine other methods, such as profile and social network 
analyses (Xu et al., 2015). Scholars have used qualitative research 
to obtain detailed feedback from respondents (Jin and Yoon, 
2016; Hodgson, 2018). Content analysis was also used (Yang 
and Xu, 2018).

From Perspective of Neuroscience
Neuroscientific explanations focus on understanding the 
mechanisms of cultural conflict and integration. Neuroscience 
researchers are concerned about the effects of the brain on 

FIGURE 2 | Keywords knowledge graph.
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cultural communication and the possible consequences of 
cultural communication on human behavior and rely on the 
study of the brain as a tool. Neuroscience can be  used to 
study how people behave in reality. Given the similarity between 
offline and online behaviors, neuroscience can study online 
behaviors and link them to cultural communication (Meshi 
et  al., 2015). Cross-sectional and longitudinal studies, both 
inside and outside the laboratory, have become the subject of 
neuroscience studies. One example of long-term studies outside 
the laboratory is the study of natural Facebook behavior that 
was recorded for weeks (Montag et  al., 2017).

Motivation research is a well-documented topic. The reason 
for using social media, motivation to share information, and 
neural factors related to sharing behavior have been discussed 
(Fischer et al., 2018). Many scholars have connected motivation 
with social life based on the inseparable relationship between 
online behaviors and social life. Some academics hope to 
provide predictions of real life, such as forecasting marketing 
results, while some warned of the risks, in which tremendous 
attention has been paid to the situation of adolescents (Motoki 
et  al., 2020). They are susceptible to acceptance and rejection 
(Crone and Konijn, 2018). Behavioral addiction and peer 
influence in the context of risky behaviors also lead to public 
concern (Meshi et  al., 2015; Sherman et  al., 2018).

On a practical level, neuroscience studies have made 
predictions possible through the findings of activity in brain 
regions linked to mentalizing (Motoki et  al., 2020). Judgments 
of social behavior are also warranted, and peer endorsement 
is a consideration (Sherman et  al., 2018). Thus, the dangers 
of cultural communication can be  alleviated.

At the methodological level, the feasibility of linking directly 
recorded variables to neuroscientific data has been proven, 
which provides a methodological basis for further studies linking 
neuroscience and cultural communication (Montag et al., 2017). 
Neuroscience researchers have shown a preference for magnetic 
resonance imaging (MRI) methods, which include functional 
and structural MRI scans (Montag et  al., 2017; Sherman et  al., 
2018). Although some scholars have pointed out the shortcomings 
of MRI research and attempted to use the electroencephalographic 
(EEG) method, most scholars still use MRI and combine it 
with other methods, such as neuroimaging (Motoki et  al., 
2020). Despite the similarities in the methods used, there were 
differences in the scanned areas. Some researchers scan multiple 
regions, such as the ventral striatum (VS) and ventromedial 
prefrontal cortex (VMPFC), while others focus on analyzing 
the content of a single region, such as the nucleus accumbens 
(NAcc; Baek et  al., 2017). Related characteristics have been 
discussed, such as theta amplitudes that affect information 
sharing (Fischer et al., 2018). Some inquire whether the different 
properties of brain regions can lead to different results (Montag 
et  al., 2017).

Integration of Neuroscience and Cultural 
Psychology
Of the 85 papers we  selected, 27 discussed the integrated 
development of psychology and neuroscience, and the number 

of articles in this discipline increased. Cultural psychology has 
made remarkable progress in identifying various cultural traits 
that can influence human psychology and behavior on social 
media. Cultural neuroscience as a cross-subject of the rise in 
recent years, through the integration of psychology, anthropology, 
genetics, neuroscience, and other disciplines, explains the 
interaction of culture and the human brain, and how they 
jointly affect the neural mechanism of cognitive function. At 
an early stage, scholars presented the interactive dynamic 
evolutionary relationship between the brain and culture from 
multiple perspectives (Moffittet et  al., 2006). However, with 
technological improvements in brain imaging, it is possible to 
solve and explore interactions between the human brain, 
psychology, and cultural networks using an empirical approach.

Cultural characteristics have dramatically changed during 
the last half-century with the development of new media and 
new virtual ways of communication (Kotik-Friedgut and Ardila, 
2019). Existing research has shown that the neural resources 
of the brain are always adapted to the ever-increasing complexity 
and scale of social interaction to ensure that individuals are 
not marginalized by society (Dunbar and Shultz, 2007). The 
interaction between biological evolution and cultural inheritance 
is a process full of unknowns and variables. Therefore, research 
on the relationships between culture, psychology, and 
neuroscience will progress together.

At the methodological level, communication on social media 
by users from different backgrounds provides a new research 
environment and massive data for cross-disciplinary research. 
Big data on social media and AI technology can analyze not 
only the reactions, emotions, and expressions of an individual 
but also the relevant information of an ethnic group or a cultural 
group. A number of neurological and psychological studies are 
beginning to leverage AI and social media data, and the two 
disciplines are intertwined with each other (Pang, 2020; Wang 
et  al., 2021). This quantitative analysis also helps enterprises 
and government departments to understand and affect cultural 
conflicts and integration (Bond and Goldstein, 2015).

DISCUSSION

Different Schools of Thoughts
Social media provides platforms for communication and facilitates 
communication across cultures; however, the specific content 
exchanged is considered from the perspective of cultural proximity. 
Although some scholars think that social media can significantly 
promote mutual acceptance and understanding across cultures, 
others have realized that digital platforms actually strengthen 
the recognition and identity of their respective cultures (Hopkins, 
2009). To study the motivations, results, and implications of 
cross-cultural communication in virtual communities and conduct 
an empirical analysis, psychologists and neuroscientists provide 
their grounds and explanations.

Current Research Gaps
Although there are many articles discussing the trend of 
integration of psychology and neuroscience, few of them use 
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integrated methods to analyze the behavior and implications 
of cross-cultural communication, mainly on cultural evolution 
and social effects. There are both practical and theoretical needs 
to be  addressed to promote deep integration. For example, 
both private and public departments urgently need to learn 
scientific strategies to avoid cultural conflicts and promote 
integration. Further, a systematic and legal theory is also needed 
for scholars to conduct research in the sensitive field, which 
may be  related to privacy protection and related issues.

Potential Future Development
For the research object, the classification of culture in emerging 
research is general, while with the development of big data 
methods on social media, cross-cultural communication among 
more detailed groups will be  a potential direction. For the 
research framework, although cultural neuroscience is already 
a multidisciplinary topic, the ternary interaction among the 
brain, psychology, and culture in a virtual community will 
be  very important. For the research method, brain imaging 
technology-related data and social media data may cause issues, 
such as privacy protection, personal security, informed consent, 
and individual autonomy. These legal and ethical issues require 
special attention in the development process of future research.

CONCLUSION

Cross-cultural communication research in the digital era not 
only needs to respond to urgent practical needs to provide 

scientific strategies to solve cultural differences and cultural 
conflicts, but also to promote the emergence of more vigorous 
theoretical frameworks and methods. Existing articles have 
mainly studied the reasons and implications of cultural 
communication on social media from the perspectives of cultural 
psychology and neuroscience separately. The CiteSpace-based 
hot topic map also shows the clustering trend of keywords 
related to cultural psychology and neuroscience, reflecting the 
intersection of the two fields. At the same time, there are 
many links between the two keyword nodes of “culture” and 
“social media,” which indicates that there is no lack of studies 
on cultural communication on social media from the perspective 
of cultural psychology. While cultural characteristics have 
changed with the development of new media and big data 
and related technologies have improved significantly, more 
research is needed to integrate the disciplines of culture, 
psychology, and neuroscience both in theory and methods.
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As information flows at ever-increasing speeds across technological innovation networks, 
it is crucial to optimize reciprocity among partnering enterprises. However, the impact of 
psychological distance on subgroup reciprocity in such networks has not yet been 
investigated. To address this gap, the current study drew on theories of faultlines and 
cohesive subgroups to model the relationship between psychological distance and 
subgroup reciprocity within technological innovation networks. Our hypotheses were 
tested using data from 174 respondents working in Yunnan Province, China. The results 
were as follows: first, psychological distance had negative effects on subgroup reciprocity 
in technological innovation networks; second, relationship-divisive and innovation-divisive 
faultlines negatively impacted reciprocity within and between subgroups; third, the faultlines 
partially mediated the negative relationship between psychological distance and intra-
subgroup reciprocity; and fourth, the negative relationship between psychological distance 
and subgroup reciprocity was not mediated by the faultlines. The findings uncover the 
psychological mechanism of subgroup reciprocity within technological innovation networks. 
They will inform the decision-making process of enterprises when selecting partners within 
their technological innovation networks and support the development of effective reciprocal 
relationships with other innovators.

Keywords: psychological distance, divisive faultlines, technological innovation network, subgroup reciprocity, 
partner selection

INTRODUCTION

It is a vital way for firms to optimize their core innovation resources by crossing organizational 
boundaries and building collaborative innovation networks with other organizations to share 
heterogeneous resources. These forms of networking enable organizations to expand their 
competitive advantages in the changing global economic landscape and the repeated intertwining 
of the new crown epidemic (Chin et  al., 2022).
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However, it is still prominent for firms in technological 
innovation networks to fall in traditional dilemmas such as 
“collaboration vs. competition” or “trust vs. suspicion” (Hoffmann 
et  al., 2018), eventually leading the network to form several 
distinct, internally homogenous subgroups (Caner et al., 2017). 
The technological innovation network retains an overall unity 
while also displaying loose coupling and local fragmentation 
(Cheng et  al., 2017). Subsequently, each innovator will build 
reciprocal innovative behaviors with others within the same 
subgroup or with those of other subgroups based on different 
partner selection mechanisms (i.e., combining internal cohesion 
and historical partner preferences to build reciprocity within 
or between groups, as predicted by theories of multiculturalism 
and heterogeneity). These mechanisms can be  summarized as 
subgroup reciprocity in technological innovation networks.

To understand variation in the performance of innovating 
subjects in terms of the reciprocal behaviors of subgroups 
within their networks, scholars have focused on knowledge 
flow (Duan et  al., 2021a, 2022), resource sharing (Lacerda and 
van den Bergh, 2020) and value creation (Chin et  al., 2021) 
among other variables. However, such research has tended to 
overlook the importance of heterogeneous reciprocity behaviors 
that are rooted in psychological factors. Even literature that 
has investigated such factors (Huo and Molina, 2006) has 
focused on the recognition, acceptance, and valuation of members 
without systematically considering how these relate to 
subgroup reciprocity.

The theories of social embeddedness (Ren et  al., 2021) and 
partner selection (Braun and Sydow, 2019) indicate the 
importance of psychological distance when selecting partners 
within the technological innovation network. Psychological 
distance refers to organizations’ subjective cognitive bias arising 
from various aspects such as attribute (Wang and Zhang, 2017). 
Traditional partner selection theory argues that firms within 
a technological innovation network usually follow convention 
when selecting reciprocal business partners, i.e., they will prefer 
firms that are more familiar (Acedo-Carmona and Gomila, 
2015) or with whom they have previously cooperated (Wei 
et  al., 2020). This is because greater psychological distance 
between reciprocal partners is more likely to impede the flow 
of information between them (Calabrò et  al., 2021). This is 
not conducive to establishing and maintaining stable reciprocal 
relationships between innovators, since it leads to communication 
barriers and decreases cohesion among network members 
(Doucerain et  al., 2015; Straube et  al., 2018). Moreover, it may 
limit improvements in the innovators’ abilities, reducing the 
value co-created by reciprocal action (Zhao et  al., 2015) and 
impacting the level of innovation that is achieved. Therefore, 
psychological distance may be  viewed as a key antecedent of 
subgroup reciprocity in technological innovation networks.

The theories of faultlines (Kavuşan et al., 2020) and cohesive 
subgroups (Meleady et  al., 2021), clarify that divisive faultlines 
are key antecedents to the formation of subgroups within 
technological innovation networks. Divisive faultlines refer to 
the tendency to divide within the overall network due to 
differences in the degree of shared experience among members 
of nodal organizations during interactive innovation (Dang 

et  al., 2016; Cheng et  al., 2017). Firms in the network will 
have some strategic risks during the process of technological 
innovation networks’ sustainable innovation (Duan et al., 2021b). 
Variations in both the attributes of innovating subjects and 
the conventions for selecting partners may produce divisive 
faultlines in technological innovation networks as they develop.

Technological innovation networks are divided into many 
potential subgroups of varying sizes. When divisive faultlines 
have been formed, they are often reflected by strong internal 
cohesion within each group and low cohesion or even conflict 
between them (Aristei et  al., 2016). This differentiates each 
group’s ability to participate in reciprocal innovation activities 
and co-create value with other subjects in the network (Kapoor 
and Furr, 2015). Divisive faultlines therefore help to explain 
the role of psychological distance in intra- and inter-
subgroup reciprocity.

To sum up, this study drew on a range of theories, including 
those of resource dependence, social embeddedness, partner 
selection, reciprocity, faultlines, and cohesive subgroups. These 
were used to construct a theoretical model of psychological 
distance and innovative subgroup reciprocity with divisive 
faultlines as an intermediary variable. We  aimed to analyze 
the psychological mechanisms and pathways that influence this 
form of reciprocity to guide those responsible for selecting 
innovative business partners.

LITERATURE REVIEW AND 
HYPOTHESES

Psychological Distance and Subgroup 
Reciprocity
The concept of psychological distance was first introduced by 
Beckerman (1956) and later modified by Vahlne and 
Wiedersheim-Paul (1973), who highlighted it as a vital disruptor 
that affects a person’s understanding of his or her external 
environment. Psychological distance in this paper refers to 
innovators’ subjective perceptions of the varying strengths of 
organizational reciprocity that affect the flow and sharing of 
innovation resources during reciprocal activities in technological 
innovation networks.

Subgroups are a subset of actors that have a stable, direct, 
solid, or frequent positive connection with each other (Knoke, 
2009). They are a fundamental unit of analysis for understanding 
the structure of innovation networks and the embeddedness of 
innovating subjects within them (Shipilov et al., 2014). The study 
of reciprocal relations in technological innovation networks from 
the subgroup perspective has informed much recent research 
into collaborative innovation. The members of technological 
innovation networks maintain both contractual and practical 
independence from each other. They rely on the common interest 
of their organizations and their reciprocal actions (Jasini et  al., 
2018). Through a lengthy and continuous process of mutual 
identification and relationship building, a stable and close 
organizational network based on competing relationships is formed. 
The current study considers subgroup reciprocity in technology 
innovation networks as reciprocating behaviors carried out by 
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members of these subgroups. Considering the possibility that 
there are differences in the antecedents and consequences when 
selecting technology partners within and outside the subgroups, 
this study creatively divides subgroup reciprocity into two 
dimensions (they are intra-subgroup reciprocity and inter-subgroup 
reciprocity) to deeply analyze the differences and causes of 
reciprocity behaviors intra- and inter-subgroup. Subgroup reciprocity 
in technological innovation networks as reciprocating behaviors 
carried out by members of these subgroups, i.e., enterprises, both 
within their own group (that is called as intra-subgroup reciprocity) 
and with others (that is called as inter-subgroup reciprocity).

The study analyzes the relationship between psychological 
distance and subgroup reciprocity from two perspectives: 
information flow and subjective perception. Previous findings 
indicate that psychological distance inversely affects subgroup 
reciprocity by reducing the flow of innovation resources between 
firms. It is an important external factor that blocks the flow 
of information between innovation agents (Afuah, 2013; 
Hutzschenreuter et  al., 2014). Psychological distance between 
firms may lower the rate of information exchange and increase 
the cost of searching and acquiring information, thus limiting 
the benefits of subgroup reciprocity. On the other hand, it 
may reverse such benefits by reducing the willingness of 
enterprises to share innovation resources. Lavie and Khanna 
(2012) found that psychological distance increased organizations’ 
perceptions of hesitation in reciprocal interaction and hindered 
the establishment of intimate and stable resource-sharing 
relationships among firms, thereby preventing the formation 
of reciprocal networks characterized by rational resource 
allocation and close relationships. Similarly, Wang et  al. (2013) 
argued that psychological distance reduced the network 
embeddedness of innovation subjects, weakened enterprises’ 
knowledge-sharing behavior, and thus limited the effects of 
reciprocal innovation. Zheng et  al. (2017) argued that greater 
psychological distance reduced innovators’ willingness to establish 
reciprocal relationships and share their resources. These findings 
led us to formulate the following hypotheses:

H1a: Psychological distance is negatively associated with 
intra-subgroup reciprocity in technological innovation 
networks. That is, the greater the psychological distance, 
the less reciprocity exists among technological 
innovators in the same subgroup.
H1b: Psychological distance is negatively associated with 
inter-subgroup reciprocity in technological innovation 
networks. That is, the greater the psychological distance, 
the less reciprocity exists between subgroups of 
technological innovators.

Divisive Faultlines and Subgroup 
Reciprocity
Divisive faultlines in technological innovation networks refer 
to the overall tendency toward differentiation within the network. 
This is caused by differences in the experience that nodal 
organizations share during interactive innovation (Dang et  al., 
2016; Cheng et  al., 2017). Faultlines can be  divided explicitly 
into relationship-divisive faultlines that refer to varying strengths 

of the relationship between innovating subjects and innovation-
divisive faultlines that denote differences in the innovative 
capabilities of these subjects.

Relationship-divisive faultlines form as innovating subjects 
interact. On the one hand, they may cause excessive resource 
homogeneity within subgroups, negatively affecting the reciprocity 
of their members. If the technology innovation network is 
viewed as a rich pool of resources, the connections among 
members are the pipeline through which information and 
knowledge flow within and among subgroups (Lau and 
Murnighan, 2005). However, divisive faultlines in relationships 
arise during interaction as different cultural backgrounds, 
statuses, and emotions are perceived and enacted. These eventually 
split the network into several subgroups that are internally 
homogeneous and externally heterogeneous (Duysters and 
Lemmens, 2003). When the type, scale, technology, and other 
aspects of each enterprise in the subgroup are highly similar, 
some innovation resources in the subgroup such as shared 
technology, and knowledge become overly homogenous and 
outdated (Yan and Guan, 2018). This results in two forms of 
knowledge redundancy within the enterprise and its subgroups, 
and militates against the organizational integration of 
heterogeneous knowledge and the development of diverse, 
innovative products (Xu and Hou, 2020). Moreover, it reduces 
the competitive advantage of enterprises and the reciprocal 
effects of innovation within subgroups. It may reduce cohesion 
or even cause conflict between subgroups (Zhang and Guler, 
2020), making inter-subgroup reciprocity harder to achieve. 
Relationship-divisive faultlines lead to inconsistencies within 
the network (Thatcher and Patel, 2012), and may produce 
conflicts linked to both tasks and emotions (Maltarich et  al., 
2021), negatively impacting team performance. Straube et  al. 
(2018) hold a similar view, arguing that deeper relationship-
divisive faultlines make smooth communication among members 
more difficult, and vice versa.

Innovation-divisive faultlines arise from differences in the 
capabilities of innovating subjects. On the one hand, they 
decrease the effectiveness of resources within subgroups, 
negatively impacting reciprocity within them. The network split 
caused by these faultlines homogenizes the innovative abilities 
of agents within subgroups while making the innovation 
capabilities of different groups more heterogeneous. Therefore, 
members may only be able to access similar external resources 
from other partners within the subgroup, reducing their 
innovative value (Moeen and Agarwal, 2017). Thus, excessive 
similarities among innovation subjects can curtail innovation 
(Cobeña et  al., 2017). Innovation-divisive faultlines reduce the 
effectiveness of resources such as knowledge and technology 
within subgroups, reducing the value of reciprocity (Bouncken 
et  al., 2020). On the other hand, these faultlines can lead to 
excessive differences in innovation status between subgroups, 
negatively affecting inter-subgroup reciprocity. Different identities, 
values, and codes of behavior among firms in different subgroups 
thereby lead to significant variations in innovation status and 
tensions between subgroups (Bouncken et  al., 2020), reducing 
the efficiency of their coordinated activities (Khamseh et  al., 
2017). This further disconnects their approaches to innovation 
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activities (Ferreira et  al., 2021), and ultimately damages inter-
subgroup reciprocity. Based on these assertions, the following 
hypotheses were proposed:

H2a: Relationship-divisive faultlines are negatively 
associated with intra-subgroup reciprocity in 
technological innovation networks; that is, the stronger 
the relationship-divisive faultlines, the weaker the intra-
subgroup reciprocity.
H2b: Relationship-divisive faultlines are negatively 
associated with inter-subgroup reciprocity in 
technological innovation networks; that is, the stronger 
the relationship-divisive faultlines, the weaker the inter-
subgroup reciprocity.
H3a: Innovation-divisive faultlines are negatively 
associated with intra-subgroup reciprocity in 
technological innovation networks; that is, the stronger 
the innovation-divisive faultlines, the weaker the intra-
subgroup reciprocity.
H3b: Innovation-divisive faultlines are negatively 
associated with inter-subgroup reciprocity in 
technological innovation networks; that is, the stronger 
the innovation-divisive faultlines, the weaker the inter-
subgroup reciprocity.

Psychological Distance and Divisive 
Faultlines
The five major triggers of most faultlines are differential treatment, 
different values, assimilation, humiliating or shaming behaviors, 
and simple contact (Chrobot-Mason et  al., 2009). Among these 
triggers, the antecedent role of differential treatment and different 
values in forming divisive faultlines has been most widely 
researched. Huo and Molina (2006) argued that the sensitivity 
of group members to divisive faultlines should be  addressed by 
enhancing inter-organizational psychological compatibility as a 
means of improving group reciprocity. However, Hülsheger et al. 
(2009), contended that factors such as intra-group cohesion and 
inter-group goal interdependence can hinder the formation of 
productive relationship-divisive faultlines. Chrobot-Mason and 
Aramovich (2013) later extended this finding to the intergroup 
level. As a potential network structure (Mäs et  al., 2013), the 
mechanism by which divisive network faultlines form is also 
related to the establishment of reciprocal partnerships. That is, 
the diversity of network members’ individual and relational 
attributes revealed during interaction may lead divisive faultlines 
to form in technology innovation networks (Ren et  al., 2015).

To some extent, this also confirms the effects of psychological 
distance on the divisive faultlines in such networks. When 
individuals recognize slight differences in the strength of their 
ties and ability to innovate between themselves and their 
partners, they will initiate improvements in the relationship 
in order to reduce the occurrence of faultlines. In contrast, 
when such strengths and abilities differ more obviously, individual 
agents choose to establish reciprocal relationships with firms 
more similar to themselves, and both relationship-divisive and 
innovation-divisive faultlines are more likely to occur.

In summary, psychological factors can lead to unevenness 
in the strength of ties and produce relationship-divisive faultlines 
by affecting the establishment and maintenance of reciprocal 
innovation relationships between organizations. Moreover, they 
also produce uneven innovation capacities and innovation-divisive 
faultlines by affecting the development and quality of reciprocal 
innovation activities in organizations. Drawing on the findings 
of Azar and Drogendijk (2014), this study explored the relationship 
between psychological factors and divisive faultlines by considering 
psychological distance as a key antecedent in the formation of 
relationship and innovation-divisive faultlines. Accordingly, the 
following hypotheses were formulated:

H4a: Psychological distance is positively associated with 
relationship-divisive faultlines; that is, the greater the 
psychological distance, the stronger these faultlines 
will be.
H4b: Psychological distance is positively associated with 
innovation-divisive faultlines; that is, the greater the 
psychological distance, the stronger these faultlines 
will be.

The Mediating Role of Divisive Faultlines
In technology-intensive industries, similarity and intimacy 
among reciprocal partners are conducive to improving the 
capacity of firms to continuously acquire and absorb technological 
knowledge from their innovation networks, maintaining their 
competitive advantage in fast-changing environments 
(Ramaswamy and Chopra, 2014). At the same time, the flow 
of knowledge, technology and other resources within and 
between subgroups in technological innovation networks enables 
enterprises to acquire tacit, adaptive, and innovative knowledge, 
thereby facilitating reciprocal innovation within the networks.

Significant psychological distance between members of 
technological innovation networks leads to uneven reciprocal 
relationships, in turn forming relationship-divisive faultlines 
and causing differences in reciprocal innovation within and 
outside the subgroup. The creation of relationship-divisive 
faultlines is not conducive to searching and acquiring more 
productive technical expertise (Zhang and Guler, 2020). This 
reduces the professional sensitivity of enterprises to innovative 
knowledge and current trends in technology while increasing 
the cost of acquiring innovation resources (Xu, 2015), negatively 
impacting both intra- and inter-subgroup reciprocity in 
technological innovation networks. On the other hand, 
psychological distance can also lead to uneven innovation 
capabilities within network actors, generating the innovation-
divisive faultlines that underlie differences in reciprocal 
innovation within and outside the subgroups. These faultlines 
not only restrict access to diverse innovation resources within 
the network but also stimulate actors to imitate the innovation 
patterns of similar members. Ultimately, this leads to the 
homogenization of innovation resources and increases the cost 
of searching, acquiring, and integrating value-based innovation 
resources (Golooba and Ahlan, 2013). Therefore, both intra-
subgroup and inter-subgroup reciprocity are impacted. These 
relationships were predicted in the following hypotheses:
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H5a: Relationship-divisive faultlines mediate the 
relationship between psychological distance and intra-
subgroup reciprocity in technological innovation networks.
H5b: Relationship-divisive faultlines mediate the 
relationship between psychological distance and inter-
subgroup reciprocity in technological innovation networks.
H6a: Innovation-divisive faultlines mediate the 
relationship between psychological distance and intra-
subgroup reciprocity in technological innovation networks.
H6b: Innovation divisive faultlines mediate the 
relationship between psychological distance and inter-
subgroup reciprocity in technological innovation networks.

Figure 1 shows how the relationship between these variables 
was modeled in this study, based on hypotheses 1–6.

MATERIALS AND METHODS

Measurement of Variables
Data on psychological distance, network-divisive faultlines, and 
subgroup reciprocity were collected via a large-scale enterprise 
questionnaire. We  first piloted the instruments with a small 
sample of the study population to ensure data quality. After 
taking feedback from participants and conducting a factor 
analysis of these results, some items were revised and the 
survey was distributed.

Most of the items were obtained from existing scales and 
translated by several professional management researchers with 
overseas study and work experience. The first section of the 
questionnaire aimed to gather background information about 
the enterprises, including the nature of their work, their scale, 

their R&D activities, and their collaboration with other firms 
The purpose of the second section was to measure the variables 
involved in the practices of enterprises, including psychological 
distance, the two dimensions of subgroup reciprocity in the 
networks (intra- and inter-subgroup reciprocity), and the two 
dimensions of network-divisive faultlines (relationship- and 
innovation-divisive faultlines). A seven-point Likert scale required 
subjects to rate their level of agreement with the statements.

Explanatory Variable
The explanatory variable in this study was psychological distance 
(PD). The main references were Salzmann and Grasha (1991) 
and Li and Zhang (2018), who measured PD with six items, 
such as “This enterprise is distant from other firms in the 
technological innovation network.”

Explained Variable
The explained variable in this study was subgroup reciprocity 
(SR) in technological innovation networks. Using the instrument 
developed by Corsten and Kumar (2005) and Kuang and 
He  (2020), we  measured intra-subgroup reciprocity (intra-sr) 
using four items, such as “In the process of collaborative 
innovation with intra-subgroup partners, developers have acquired 
new technology & service knowledge.” Using four items such 
as “In the process of collaborative innovation with inter-subgroup 
partners, developers have acquired new technology & service 
knowledge” to measure inter-subgroup reciprocity (inter-sr).

Intermediary Variable
The intermediary variable in this study was the divisive faultlines 
(denoted by DF). Referring mainly to Castro and Roldán (2015) 
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FIGURE 1 | The theoretical model.
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and Wang and Guo (2020), we  measured relationship divisive 
faultlines (df_r) using three items; for example, “There is no 
sound collaboration mechanism developed between enterprises 
in the technological innovation network.” Similarly, three items 
were used to measure innovation-divisive faultlines (df_i); for 
instance, “The degree of innovation knowledge between enterprises 
in the technological innovation network is very different.”

Control Variables
We considered four potential factors impacting reciprocity: the 
enterprise’s scale (Noori et  al., 2017), the nature of its work 
(Li and Cai, 2015), its R&D activities (Brockman et  al., 2018), 
and its collaboration with other firms. The scale of each 
enterprise was categorized according to the size of its workforce 
(1 = less than 500 employees, 2 = 501–1,000, and 3 = more than 
1,000). The nature of each enterprise was described as follows: 
1 = state-owned enterprise, 2 = private enterprise, 3 = others. The 
average R&D budgets of the enterprises over the past 3 years 
was denoted as 1 = less than 3%, 2 = 3–10%, 3 = more than 10%. 
Finally, collaboration was measured by the maximum length 
of collaboration with another institution, 1 = less than 5 years, 
2 = more than 5 years. These factors were treated as control 
variables in the statistical analysis.

Description of The Sample
Data such as psychological distance, network divisive faultlines, 
and subgroup reciprocity are not available from public 
information. So this study used a large-scale enterprise 
questionnaire for data collection and empirical analysis. We did 
a small sample data collection and pre-test to ensure data 
quality. After that, the questionnaire was reasonably revised, 
and then a large-scale questionnaire was distributed.

It is very famous to consider the number of collaborative 
patent applications to measure the effectiveness of reciprocal 
innovation among enterprises (Breschi and Lenzi, 2016; de 
Araújo et  al., 2019) and the convenience of sample collection 
in the region where our team is located. So this study first 
searched the data of enterprise collaboration patents registered 
in the Yunnan province during 2010–2021 through the patent 
search system of China’s State Intellectual Property Office, and 
a total of 39,975 data were retrieved. Secondly, each enterprise’s 
number of collaborative patents during the search period was 
counted and arranged in descending order. Then, based on 
the research of Pereira et  al. (2018), the top  250 enterprises 
were selected as the questionnaire objectives. Finally, with the 
help of the Yunnan Provincial Department of Science and 
Technology, one questionnaire was distributed to each sample 
enterprise mainly by field distribution and supplemented by 
mail and telephone distribution. The top manager for each 
enterprise was asked to fill it out. Ultimately, 192 of the 234 
surveys we  distributed were returned for 5 months, a recovery 
rate of 82.1%. Of these, 18 incomplete questionnaires were 
removed, leaving 174 usable, an overall efficiency rate of 74.3%, 
which is higher than the one of 6.8–11% in behavioral studies 
by Hong Kong scholars and the one of 10–33% in empirical 
studies by Western scholars (Man et  al., 2002), indicating that 
the questionnaire return rate is within an acceptable range.

Table  1 shows the descriptive statistics for the sample. In 
terms of the scale of the enterprises, 46.6% had less than 500 
employees, 16.1% had 501–1,000 employees, and 37.4% employed 
over 1,000 workers. State-owned enterprises accounted for 65.5% 
of the sample, private enterprises for 25.3%, and others, 9.2%. 
For average R&D intensity over the past 3 years, the results 
indicated that 30.5% of the enterprises had invested 3% of their 
budgets in R&D, 43.7% had invested between 3 and 10%, and 
25.9% had invested over 10%. Finally, 47.1% of the sample reported 
a maximum collaboration length of below 5 years while 52.9% 
had collaborated with at least one partner for more than 5 years.

Testing for Reliability and Validity
Cronbach’s α coefficient was used to measure the internal 
consistency of the factors. The coefficients for psychological 
distance, relationship-divisive faultlines, innovation-divisive 
faultlines, intra-subgroup reciprocity, and inter-subgroup 
reciprocity were 0.84, 0.81, 0.79, 0.95, and 0.94, respectively. 
These results indicate that the items had good internal consistency 
and point to the reliability of the scale.

An exploratory factor analysis of the samples was conducted 
using KMO test analysis and Bartlett’s test of sphericity. The 
KMO values for psychological distance, relationship-divisive 
faultlines, innovation-divisive faultlines, intra-subgroup 
reciprocity, and inter-subgroup reciprocity were 0.73, 0.70, 0.69, 
0.84, and 0.84, respectively, all greater than the threshold value 
of 0.7. Bartlett’s spherical test of the same variables recorded 
scores of 0.000 for all, less than the 0.001 threshold and 
indicating the suitability of the data for factor analysis.

Standardized factor loadings, average variance extracted values 
(AVE), and combined reliability (CR) measurements were used 
to gage the convergent validity of the sample. As Table  2 shows, 
the factor loading coefficients of all items used in the questionnaire 
exceeded the threshold value of 0.7. Similarly, the AVE and CR 
values (at least 0.62 and 0.83, respectively) indicated the high 
convergent validity of the scale used in the study.

A validated factor analysis was conducted for each variable 
using SPSSAU software to test for discriminant validity. The 
AVE square root value for each of the five variables was greater 
than the maximum correlation coefficient values shown in 

TABLE 1 | Descriptive statistics for the sample.

Characteristic Classification Frequency Percentage (%)

Size <500 employees 81 46.6
501–1,000 employees 28 16.1
>1,000 employees 65 37.4

Nature State-owned enterprises 114 65.5
Private enterprise 44 25.3
Others 16 9.2

R&D (The average 
R&D intensity of the 
enterprise in the 
past 3 years)

<3% 53 30.5
3–10% 76 43.7
>10% 45 25.9

Collaboration (The 
most extended 
duration of 
collaboration with 
other institutions)

<5 years 82 47.1
>5 years 92 52.9
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Table  3 (0.754), indicating good discriminant validity among 
the variables in this study.

The correlations between the variables were calculated using 
the Pearson correlation coefficient matrix. As Table  3 shows, 
psychological distance had a significant negative impact on 
intra-subgroup and inter-subgroup reciprocity, thus tentatively 
validating H1 and rejecting H2. Both types of faultlines negatively 
impacted intra- and inter-subgroup reciprocity to a significant 
extent, thereby tentatively rejecting H3 and H4 and validating 
H5 and H6. Psychological distance had a significant positive 
impact on both types of faultlines, meaning that H9 and H10 
were tentatively validated, while H7 and H8 were not.

RESULTS

Testing of Hypotheses
To eliminate potential multicollinearity among the variables, a 
principal component analysis of the factors of psychological 

distance (PD), divisive faultlines (DF), and technological innovation 
network subgroup reciprocity (SR) was conducted and the 
underlying data was used to test each hypothesized relationship.

To test the relationship between PD and SR, a hierarchical 
regression analysis was conducted. First, four control variables; 
i.e., the enterprises’ scale (size), nature (nature), R&D budgets 
(R&D), and collaboration with other enterprises (collaboration), 
were assigned as independent variables. Intra- (intra-sr) and 
inter-subgroup reciprocity (inter-sr) were the dependent variables 
used to construct Models 1 and 2 (see Table  4). Models 3 
and Model 4  in Table  4 were then built by adding PD as an 
independent variable. Comparing the regression results for 
Models 1 and 3, then Models 2 and 4, it was clear that after 
controlling for the four variables as described, PD exerted a 
significant negative effect on intra-subgroup and inter-subgroup 
reciprocity (β = −0.530 and − 0.324, respectively, at p  <  0.001), 
so both H1a and H1b were supported.

To test the relationship between DF and SR, based on Model 
1, relationship-divisive faultlines (df_r) and innovation-divisive 

TABLE 2 | Tests of reliability and validity.

Variable Number Factor loading Cronbach’s α KMO Bartlett AVE CR

Psychological distance (PD) PD1 0.769 0.839 0.725 0.000 0.773 0.953
PD2 0.905
PD3 0.877
PD4 0.865
PD5 0.933
PD6 0.918

Divisive faultlines 
(DF)

Relationship-
divisive faultlines 
(df_r)

DF1 0.774 0.807 0.836 0.000 0.635 0.839
DF2 0.847
DF3 0.767

Innovation-
divisive faultlines 
(df_i)

DF4 0.820 0.793 0.704 0.000 0.619 0.830
DF5 0.766
DF6 0.773

Subgroup 
reciprocity (SR)

Intra-subgroup 
reciprocity (intra-
sr)

SR1 0.859 0.947 0.694 0.000 0.750 0.923
SR2 0.893
SR3 0.877
SR4 0.835

Inter-subgroup 
reciprocity (inter-
sr)

SR5 0.825 0.942 0.835 0.000 0.733 0.916
SR6 0.828
SR7 0.881
SR8 0.888

TABLE 3 | Correlation analysis of the variables.

PD df_r df_i Intra-sr Inter-sr Size Nature R&D Collaboration

PD 1
df_r 0.657*** 1
df_i 0.676*** 0.754*** 1
intra-sr −0.567*** −0.481*** −0.534*** 1
inter-sr −0.372*** −0.316*** −0.319*** 0.683*** 1
Size −0.068 −0.084 −0.006 0.012 −0.059 1
Nature −0.093 −0.076 −0.093 0.153** 0.151** −0.087 1
R&D −0.257** −0.222** −0.140* 0.206** 0.200** 0.305*** 0.123 1
Collaboration −0.241** −0.207** −0.182** 0.200** 0.153** 0.533*** −0.030 0.400*** 1

*Significant at p < 0.1.
**Significant at p < 0.05.
***Significant at p < 0.001. 
The constant terms are omitted.
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TABLE 5 | The mediating effects of divisive faultlines (N = 174).

Variable Model 9 Model 10 Model 11 Model 12 Model 13 Model 14 Model 15 Model 16

df_r df_i df_r df_i Inter-sr Intra-sr Inter-sr Intra-sr

Size 0.079 0.197 −0.022 0.092 −0.115 −0.238** −0.090 −0.227**
Nature −0.121 −0.167 −0.029 −0.071 0.171 0.181 0.159 0.177
R&D −0.304* −0.152 −0.076 0.087 0.057 0.171 0.090 0.187
Collaboration −0.313* −0.401** −0.054 −0.130 0.155 0.204 0.132 0.196
PD 0.740*** 0.772*** −0.413*** −0.249** −0.349*** −0.248**
df_r −0.159** −0.101
df_i −0.235** −0.098
F 3.245** 2.613** 26.036*** 29.070*** 15.728*** 6.584*** 17.119*** 6.547***
R2 0.071 0.058 0.437 0.464 0.361 0.191 0.381 0.190
Adj-R2 0.049 0.036 0.420 0.448 0.338 0.162 0.359 0.161

*Significant at p < 0.1.
**Significant at p < 0.05.
***Significant at p < 0.001. 
The constant terms are omitted.

faultlines (df-i) were added as independent variables to construct 
Models 5 and 7. Based on Model 2, both types of faultlines 
were added as independent variables to construct Models 6 
and 8 (see Table  4). The Models 5 and 6 regression showed 
that, after controlling for the four variables (size, nature, R&D, 
and collaboration), relationship-divisive faultlines (df_r) had a 
significant negative impact on intra-subgroup (intra-sr) and 
inter-subgroup reciprocity (inter-sr; β = −0.378 and − 0.233, 
respectively, both values of p  < 0.001), so both H2a and H2b 
were supported. The regression results of Models 7 and 8 
indicated that (once the same four variables were controlled 
for) the innovation-divisive faultlines imparted a significant 
and negative effect on intra-subgroup reciprocity and inter-
subgroup reciprocity (β = −0.430 and − 0.237, respectively, both 
values of p < 0.001), thus verifying hypotheses H3a and b.

Next, the relationship between psychological distance (PD) 
and divisive faultlines (DF) was tested. Model 9 was constructed 
by first assigning enterprise scale (size), nature (nature), R&D 
intensity (R&D), and collaboration length (collaboration) as 

independent variables, then relationship- and innovation-divisive 
faultlines were added as dependent variables to produce Model 
10 (see Table 5). Next, PD was added as an independent variable 
to these two models to produce Models 11 and 12. Table  5 
displays the results of this process in full. After the four variables 
above were controlled for, PD was found to impart a significant 
positive effect on both DF and df_i (β = 0.740 and 0.772, respectively; 
both values p < 0.001), thereby verifying hypotheses H4a and b.

To Models 3 and 4, relationship-divisive faultlines (df_r) and 
innovative divisive faultlines (df_i) were added as independent 
variables to produce Models 13–16 (see Table  5). The regression 
results of Models 13 and 15 demonstrate that, after controlling 
for the four variables of enterprise size, nature, R&D intensity 
and collaboration, the negative effect of PD on intra-subgroup 
reciprocity (intra-sr) was significantly weaker compared to the 
results of Model 3 (β = −0.530, p < 0.001). Similarly, the negative 
effects of relationship-divisive (df_r) and innovation-divisive 
faultlines (df_i) on intra-sr were significantly weaker (β = −0.413 
and −0.349, respectively, p < 0.001). Finally, both df_r and df_i 

TABLE 4 | Results of the direct relationship between psychological distance, divisive faultlines and technological innovation network subgroup reciprocity (N = 174).

Variable Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8

Intra-sr Inter-sr Intra-sr Inter-sr Intra-sr Inter-sr Intra-sr Inter-sr

Size −0.184 −0.280** −0.112 −0.236** −0.154 −0.261** −0.099 −0.233**
Nature 0.241* 0.224 0.176 0.184 0.196 0.196 0.170 0.185
R&D 0.233* 0.279** 0.069 0.179 0.118 0.208 0.168 0.243*
Collaboration 0.349** 0.322** 0.163 0.209 0.231* 0.249* 0.177 0.228
PD −0.530*** −0.324***
df_r −0.378*** −0.233***
df_i −0.430*** −0.237***
F 4.275** 4.396** 17.475*** 7.574*** 12.365*** 6.355*** 15.749*** 6.420***
R2 0.092 0.094 0.342 0.184 0.269 0.159 0.319 0.160
Adj-R2 0.070 0.073 0.323 0.160 0.247 0.134 0.299 0.135

*Significant at p < 0.1.
**Significant at p < 0.05.
***Significant at p < 0.001. 
The constant terms are omitted.
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exerted significant negative effects on intra-sr (β = −0.159 
and −0.235, respectively, p < 0.05), indicating that both types of 
faultlines partially mediated the relationship between psychological 
distance and intra-subgroup reciprocity, thereby validating 
hypotheses H5a and H6a. The regression results of Model 14 
and Model 16 show that after controlling for the variables of 
enterprise size, nature, R&D, and collaboration, the effects of 
both types of faultlines (df_r and df_i) on inter-subgroup reciprocity 
were not significant (β = −0.101 and − 0.098, respectively, p > 0.1). 
This indicates that neither type of faultline mediated the relationship 
between psychological distance and inter-subgroup reciprocity, 
so hypothesis H5a and H6b were not supported.

The possible explanation for the result that “H5b, H6b were 
not supported” are as follows. Firstly, the faultlines in this sample 
were insufficiently pronounced to exert any effect. The Model 14 
and Model 16 regressions in Table  5 show that, while neither 
faultline significantly mediated the relationship between PD and 
inter-sr, the effects of df_r were stronger than those of df_i, as 
suggested by their mean scores in the sample data (3.309 and 
3.080, respectively). This suggests, in part, that psychological 
distance (PD) may require pronounced divisive faultlines to indirectly 
affect the reciprocal relationships between subgroups, confirming 
the findings of Boyraz (2019), Zhelyazkov (2018), and other scholars.

Secondly, the size of enterprises may interfere with the mediating 
effect of the divisive faultlines (DF) on the relationship between 
PD and inter-sr. From the coefficients of the size of enterprises 
in Table  5, it is significant only in Model 14 and Model 16, in 
which the dependent variable is inter-sr. Coincidentally, neither 
faultline (df_r and df_i) significantly mediated the relationship 
between PD and inter-sr in both models. Therefore, there is the 
possibility that the size of enterprises interferes with the role of 
divisive faultlines (DF) between PD and inter-sr. Of course, this 
needs to be  verified in the future.

Robustness Test
To test the robustness of the study, the sample data were grouped 
to verify the hypotheses according to the variable of collaboration. 
Based on the robustness testing in previous studies such as 
Jiratchayut and Bumrungsup (2019) and Stephens and Marder 

(2019), this study did the robustness test by comparing the 
empirical results based on different sample data (the overall 
sample and the grouped samples divided according to the 
cooperation situation). Specifically, the sample data were grouped 
according to the variable of collaboration. Group  1 represented 
enterprises with a maximum duration of collaboration with other 
institutions of less than 5 years; Group  2, those enterprises who 
had collaborated for more than 5 years. The regression analysis 
results based on data from these two sample groups were as follows.

Tables 6 and 7 display the regression results based on the 
Group  1 data, which were consistent with those of the total 
sample (see Tables 4 and 5) except for hypothesis H5a, which 
was not supported (β = −0.094, value of p > 0.01). One possible 
explanation is that reciprocity between the Group  1 firms had 
not been fully established, meaning that strong relationship-
divisive faultlines had not been formed and therefore reducing 
the significance of df_r as a mediator. Compared to the mean 
values of 3.309 for the total sample and 3.322 for the Group  2 
sample, the mean Group  1 value of 3.062 for df_r in the 
technological innovation network was relatively low, indicating 
that relationship-divisive faultlines (df_r) may be less pronounced 
earlier in the process of establishing reciprocal relationships. 
The impact of these faultlines on psychological distance and 
intra-subgroup reciprocity was also limited at this early stage. 
This finding corresponds to those of Chung et  al. (2020), 
Calabrò et  al. (2021), and other scholars.

Tables 8 and 9 show the regression results for the Group  2 
sample data. The results are entirely consistent with those 
derived from the overall sample (see Tables 4 and 5) and 
therefore support the robustness of the data.

Overall, the test results and interpretation of the sub-samples 
demonstrate the robustness of the study’s conclusions (Table 10).

CONCLUSION AND DISCUSSION

Conclusion
By integrating the theories of resource dependence, social 
embeddedness, partner selection, reciprocity, faultlines, and cohesive 

TABLE 6 | The direct relationship between psychological distance, divisive faultlines, and subgroup reciprocity in the technological innovation network (Group 1; N = 82).

Variable Model 17 Model 18 Model 19 Model 20 Model 21 Model 22 Model 23 Model 24

Intra-sr Inter-sr Intra-sr Inter-sr Intra-sr Inter-sr Intra-sr Inter-sr

Size −0.146 −0.150 −0.081 −0.108 −0.093 −0.119 0.036 0.523**
Nature 0.323 0.527** 0.220 0.458** 0.229 0.470** 0.317* −0.047
R&D 0.256 0.242 0.093 0.134 0.238 0.231 0.153 0.183
PD −0.585*** −0.389***
df_r −0.392*** −0.236**
df_i −0.493*** −0.280**
F 1.837 3.821** 13.064*** 7.692*** 6.300*** 4.718** 9.942*** 5.481**
R2 0.066 0.128 0.404 0.286 0.247 0.197 0.341 0.222
Adj-R2 0.030 0.095 0.373 0.248 0.207 0.155 0.306 0.181

*Significant at p < 0.1.
**Significant at p < 0.05.
***Significant at p < 0.001. 
The constant terms are omitted.
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TABLE 7 | The mediation effects of the divisive faultlines (Group 1; N = 82).

Variable Model 25 Model 26 Model 27 Model 28 Model 29 Model 30 Model 31 Model 32

df_r df_i df_r df_i Intra-sr Inter-sr Intra-sr Inter-sr

Size 0.134 0.369* 0.059 0.284* −0.076 −0.106 −0.023 −0.097
Nature −0.241 −0.013 −0.122 0.123 0.208 0.455** 0.245 0.463**
R&D −0.045 −0.208 0.144 0.007 0.107 0.137 0.095 0.134
PD 0.679*** 0.773*** −0.521*** −0.374** −0.427** −0.360**
df_r −0.094 −0.022
df_i −0.204* −0.036
F 0.585 1.183 12.921*** 22.914*** 10.593*** 6.085*** 11.315*** 5.481**
R2 0.022 0.044 0.402 0.543 0.411 0.286 0.427 0.222
Adj-R2 −0.016 0.007 0.371 0.520 0.372 0.239 0.389 0.181

*Significant at p < 0.1.
**Significant at p < 0.05.
***Significant at p < 0.001. 
The constant terms are omitted.

TABLE 8 | The direct relationship between psychological distance, divisive faultlines, and subgroup reciprocity in the technological innovation network (Group 2; 
N = 92).

Variable Model 33 Model 34 Model 35 Model 36 Model 37 Model 38 Model 39 Model 40

Intra-sr Inter-sr Intra-sr Inter-sr Intra-sr Inter-sr Intra-sr Inter-sr

Size −0.142 −0.316* −0.105 −0.295* −0.143 −0.316** −0.123 −0.305*
Nature 0.168 −0.005 0.130 −0.025 0.152 −0.015 0.063 −0.065
R&D 0.288 0.325* 0.084 0.212 0.075 0.194 0.195 0.272
PD −0.496*** −0.274**
df_r −0.390*** −0.241**
df_i −0.410*** −0.237**
F 1.504 2.118 7.772*** 3.122** 7.094*** 3.365** 8.384*** 3.409**
R2 0.049 0.067 0.263 0.126 0.246 0.134 0.278 0.136
Adj-R2 0.016 0.036 0.229 0.085 0.211 0.094 0.245 0.096

*Significant at p < 0.1.
**Significant at p < 0.05.
***Significant at p < 0.001. 
The constant terms are omitted.

subgroups, this innovative study constructed a hypothetical model 
of the relationship between psychological distance and subgroup 
reciprocity in technological innovation networks, considering the 

mediating role of divisive faultlines. The empirical research and 
robustness tests of the proposed model were based on questionnaire 
data from 174 respondents and support the following conclusions:

TABLE 9 | The mediation effects of divisive faultlines (Group 2; N = 92).

Variable Model 41 Model 42 Model 43 Model 44 Model 45 Model 46 Model 47 Model 48

df_r df_i df_r df_i Intra-sr Inter-sr Intra-sr Inter-sr

Size −0.003 0.047 −0.061 −0.011 −0.118 −0.305* −0.108 −0.297*
Nature −0.041 −0.255 0.018 −0.196 0.134 −0.023 0.078 −0.058
R&D −0.546 −0.226 −0.225 0.095 0.034 0.176 0.109 0.228
PD 0.780*** 0.779*** −0.324** −0.147 −0.288** −0.146
df_r −0.220** −0.164
df_i −0.266** −0.165
F 2.414* 0.918 18.041*** 14.919*** 7.383*** 2.889** 8.189*** 2.931**
R2 0.076 0.030 0.453 0.407 0.300 0.144 0.323 0.146
Adj-R2 0.045 −0.003 0.428 0.380 0.260 0.094 0.283 0.096

*Significant at p < 0.1.
**Significant at p < 0.05.
***Significant at p < 0.001. 
The constant terms are omitted.
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First, psychological distance exerted a significant negative 
effect on subgroup reciprocity (both intra-subgroup and inter-
subgroup reciprocity) in the technological innovation network—
but its effect on intra-subgroup reciprocity was significantly 
higher. Comparing the regression coefficients of Model 3 and 
Model 4  in Table  4, the direct effect of psychological distance 
on intra-subgroup reciprocity (β = −0.530, p < 0.001) was 
significantly greater than its direct effect on inter-subgroup 
reciprocity (β = −0.324, p < 0.001). Moreover, the regression 
coefficients of Models 13–16  in Table  5 demonstrate that even 
when the mediating role of divisive faultlines is considered, 
the effect of psychological distance on intra-subgroup reciprocity 
in the technological innovation networks (β = −0.413 and −0.349, 
respectively, both values of p < 0.001) was significantly higher 
than the effect of PD on inter-subgroup reciprocity (β = −0.249 
and −0.248, respectively, both values of p < 0.05).

Second, both types of divisive faultlines carried a significant 
negative effect on subgroup reciprocity (both intra- and inter-
subgroup). This was significantly larger on intra-subgroup than 
inter-subgroup reciprocity. The regression coefficients of Models 
5–8  in Table  4 demonstrate that the direct effect of divisive 
faultlines (whether relationship-divisive or innovation-divisive) 
on intra-subgroup reciprocity (β = −0.378 and −0.430, respectively, 
both values of p < 0.001) was significantly larger than on inter-
subgroup reciprocity (β = −0.233 and −0.237, respectively, both 
values of p <0.001). In addition, the regression coefficients of 
Models 13–16 clarify that even accounting for their dual effects 
with psychological distance, divisive faultlines had a significantly 
larger effect on intra-subgroup reciprocity (β = −0.159 and −0.235, 
respectively, both values of p < 0.05) than relationship divisive 

faultlines had on inter-subgroup reciprocity (β = −0.101 
and − 0.098, respectively, both values of p > 0.1).

Third, there was a significant positive effect of psychological 
distance on both types of divisive faultlines. In the overall 
sample, the regression coefficients of Models 11 and 12  in 
Table  5 demonstrated the significant positive effect of 
psychological distance on all faultlines (β = 0.740 and 0.772, 
respectively, both values of p < 0.001), and this was also true 
of the subgroup sample, as Models 27 and 28 (Table  7), and 
Models 43 and 44 (Table  9) demonstrate.

Fourth, divisive faultlines of both types partially mediated 
the relationship between psychological distance and intra-
subgroup (but not inter-subgroup) reciprocity. As Table  5 
shows, this is demonstrated by Models 13 and 15 for the 
former relationship (β = −0.159 and −0.235, respectively, both 
values of p < 0.05) and Models 14 and 16 for the latter 
(β = −0.10 and −0.098, respectively, both values of p > 0.1). In 
the subgroup sample, this conclusion still holds, as evidenced 
by the significance of the corresponding model review 
coefficients in Tables 7 and 9.

Theoretical Implications
Several theoretical implications arise from these findings. First, 
the study found that psychological distance exerted different 
effects on intra-subgroup vs. inter-subgroup reciprocity in 
technological innovation networks. Most previous studies on 
these forms of reciprocity have focused on knowledge flows 
(e.g., Rouyre and Fernandez, 2019; Lee et  al., 2020), value 
co-creation (e.g., Adner, 2017; Ketonen-Oksi and Valkokari, 2019) 

TABLE 10 | Results of the hypothesis tests.

Hypothesis number Hypothesis Result

H1a Psychological distance is negatively associated with intra-subgroup reciprocity in technological innovation networks. 
That is, the greater the psychological distance, the less reciprocity exists among technological innovators in the same 
subgroup.

Supported

H1b Psychological distance is negatively associated with inter-subgroup reciprocity in technological innovation networks. 
That is, the greater the psychological distance, the less reciprocity exists between subgroups of technological 
innovators.

Supported

H2a Relationship-divisive faultlines are negatively associated with intra-subgroup reciprocity in technological innovation 
networks; that is, the stronger the relationship-divisive faultlines, the weaker the intra-subgroup reciprocity.

Supported

H2b Relationship-divisive faultlines are negatively associated with inter-subgroup reciprocity in technological innovation 
networks; that is, the stronger the relationship-divisive faultlines, the weaker the inter-subgroup reciprocity.

Supported

H3a Innovation-divisive faultlines are negatively associated with intra-subgroup reciprocity in technological innovation 
networks; that is, the stronger the innovation-divisive faultlines, the weaker the intra-subgroup reciprocity.

Supported

H3b Innovation-divisive faultlines are negatively associated with inter-subgroup reciprocity in technological innovation 
networks; that is, the stronger the innovation divisive faultlines, the weaker the inter-subgroup reciprocity.

Supported

H4a Psychological distance is positively associated with relationship-divisive faultlines; that is, the greater the 
psychological distance, the stronger these faultlines will be.

Supported

H4b Psychological distance is positively associated with innovation-divisive faultlines; that is, the greater the psychological 
distance, the stronger these faultlines will be.

Supported

H5a Relationship-divisive faultlines mediate the relationship between psychological distance and intra-subgroup 
reciprocity in technological innovation networks.

Supported

H5b Relationship-divisive faultlines mediate the relationship between psychological distance and inter-subgroup reciprocity 
in technological innovation networks.

Supported

H6a Innovation-divisive faultlines mediate the relationship between psychological distance and intra-subgroup reciprocity 
in technological innovation networks.

Not supported

H6b Innovation-divisive faultlines mediate the relationship between psychological distance and inter-subgroup reciprocity 
in technological innovation networks.

Not supported
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while neglecting deep psychological perspectives on reciprocity. 
However, drawing on prior research by Azar and Drogendijk 
(2014) and Wang and Zhang (2017), this study analyzed the 
contribution of psychological distance to the mechanism involved 
in intra- and inter-subgroup reciprocity in technological 
innovation networks. Psychological distance was found to impart 
a significant negative effect on subgroup reciprocity, validating 
results from earlier research (Wang and Zhang, 2017). 
Furthermore, the effect of psychological distance on intra-
subgroup reciprocity was found to be  significantly greater than 
its effect on inter-subgroup reciprocity. This novel finding 
represents an important contribution to literature about the 
influence of subgroup reciprocity in technological innovation 
networks, and also confirms that it is significant to divide 
subgroup reciprocity into intra-subgroup reciprocity and inter-
subgroup reciprocity.

Second, this study explored the direct effects of divisive 
faultlines on subgroup reciprocity in technological innovation 
networks, finding that intra- and inter-subgroup reciprocity 
were differentially affected. Most previous empirical studies 
have focused on the influence of team faultlines on innovation 
performance (Calabrò et  al., 2021; Maltarich et  al., 2021), but 
neglected similar phenomena at the network level. Drawing 
on Ren et  al. (2015) and Zhang and Guler (2020), this study 
has extended the concept of team faultlines to the network 
level by looking at inter-subgroup reciprocity in innovation 
networks. The final result demonstrated that both relationship-
divisive and innovation-divisive faultlines exerted significant 
negative effects on intra- and inter-subgroup reciprocity, 
corroborating the findings of Heidl et  al. (2014), and other 
scholars. However, in contrast to earlier research, divisive 
faultlines were found to affect intra-subgroup reciprocity much 
more than inter-subgroup reciprocity. Moreover, innovation-
divisive faultlines had a greater influence on subgroup reciprocity 
than those that were relationship divisive. These results point 
to the need to study the relationship between divisive faultlines 
and subgroups in technological innovation networks.

Third, this study investigated the mechanism by which 
divisive faultlines mediate the reciprocal relationship between 
psychological distance and technology network subgroups. 
Previous studies have emphasized how divisive faultlines directly 
impact innovation performance (Zhang et  al., 2017) while 
overlooking their other possible mechanisms of action. This 
study drew on theories of divisive faultlines and cohesive 
subgroups to model and verify the relationship between 
psychological distance and subgroup reciprocity as mediated 
by divisive faultlines. Psychological distance was shown to 
indirectly impact subgroup reciprocity in technological innovation 
networks via divisive faultlines, thereby revealing the mechanism 
of influence for future research.

Managerial Implications
There are several practical implications of these findings. First, 
they point to the need to promote the interdependence of 
network actors and shrink the psychological distance between 
reciprocal partners. Because psychological distance has a 
significant negative effect on intra- and inter-subgroup 

reciprocity, it can weaken the awareness and depth of resource-
sharing among innovators and thus limit reciprocity within 
the whole network. For this reason, a positive, symbiotic 
atmosphere must be  established and encouraged in order to 
foster the willingness to share knowledge, information, 
technology, and other resources with network members, i.e., 
to collaborate. First, enterprises can establish online 
information-sharing platforms to facilitate the collection, 
sorting, transmission, and sharing of information, along with 
other aspects. Second, they can hold regular meetings to 
discuss innovation problems. By optimizing sharing methods 
and encouraging different forms of business interaction such 
as seminars, communication barriers and potential conflicts 
among members can be  eased. Thus, a friendly atmosphere 
of mutual reliance, sharing, and collaboration can all reduce 
the psychological distance between reciprocal partners.

Second, it is recommended to strengthen network relationship 
management to mitigate the impact of network-divisive faultlines. 
As mentioned above, these faultlines exert a considerable negative 
influence on subgroup reciprocity in technological innovation 
networks. Moreover, it also mediates the influence of psychological 
distance on reciprocal actions between subgroups. Therefore, 
network builders should periodically review the extent to which 
divisive faultlines are present on their network and evaluate 
the degree of divisive. They should also monitor the reciprocal 
relationships between firms inside and outside the subgroups, 
intervening when required to balance the strength of relationships 
among network members. This will help alleviate any uneven 
psychological distance between members, thereby supporting 
the quality and sustainability of the network.

Third, a mechanism to promote inter-subgroup communication 
should be  developed to expand the overall effect of subgroup 
reciprocity. As the present study has shown, psychological 
distance and divisive faultlines impact intra-subgroup reciprocity 
more significantly than inter-subgroup reciprocity. For this 
reason, enterprises in different subgroups should strengthen 
their exchange of information to maintain overall network 
connectivity. Enterprises should seek to expand their network 
of reciprocal partners and attend carefully to the exchange 
and sharing of complementary and heterogeneous innovation 
resources to build new reciprocal relationships with members 
outside the subgroups. They can broaden the communication 
channels they use with external organizations and create demand-
oriented online interactive forums for accessible communication, 
for instance. Through such inter-subgroup communication 
mechanisms, members can improve their knowledge and 
cognition by exchanging their experiences, thereby expanding 
the overall effect of subgroup reciprocity.

Limitations and Future Research
Alongside its contributions, two of the study’s limitations must 
be  mentioned. First, the generalizability of the results was 
limited by the decision to focus on a single area, that of 
Yunnan Province, China. While this decision addressed the 
complexity of sampling different regions (or industries in the 
same region), it is consequentially impossible to claim that 
the findings apply to all contexts. Second, the hypothesized 
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relationships between the variables of psychological distance, 
and divisive faultlines, were based on the available literature, 
which shaped the data that was gathered. Therefore, researchers 
are encouraged to explore other potential relationships or effects 
that may exist among the three variables.
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As one of 21st century key skills, self-leadership is not only the internal factor of private
college undergraduates’ independent development, but also related to the quality
improvement of talent cultivation of private undergraduate colleges. It is proved that
mindfulness or metacognition separately has the predictive effect on self-leadership,
but their structural relationships has not been revealed. The present study explored
the interrelations between mindful agency, metacognitive ability, and self-leadership
through the mediation analysis with structural equation modeling, and bootstrapping
was conducted to test the mediating effect. The sample comprised 1,244 private
undergraduate sophomore (38.4% male and 61.6% female), and they completed online
questionnaires of mindful agency, metacognitive ability, and self-leadership. The results
revealed that mindful agency of private undergraduate students not only directly and
positively predicted self-leadership, but also indirectly and positively predicted self-
leadership through the mediating effect of metacognitive ability. Metacognitive ability
partially mediated the relationship between mindful agency and self-leadership. The
direct effect of mindful agency and the mediating effect of metacognitive ability,
respectively, account for 86.9% and 13.1% of the total effect. The results suggest that
the more mindful private college undergraduates are, the more willing they are to practise
their metacognitive skills in their learning, and the more progress in self-leadership they
make. Educational implications for mindfulness training and metacognition practice to
foster their self-leadership are discussed.

Keywords: private college undergraduates, self-leadership, mindful agency, metacognitive ability, mediating
effect

INTRODUCTION

In 2019, the gross enrollment rate of Chinese higher education reached 51.6%, indicating that
Chinese higher education has been in the stage of popularization, according to the statistical bulletin
on the development of national education released by Chinese Ministry of Education (2020).
Private undergraduate education as “half the sky” of overall undergraduate education in China,
not only plays an indispensable role in the transition from mass higher education to popular higher
education, but also is related to the high-quality development of overall Chinese undergraduate
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education (Luo et al., 2020). Chinese private undergraduate
colleges are run by social forces, started late with a weak running
foundation, and satisfied the desire of many young people to
go to college and the social demand for application-oriented
talents, but the quality construction of talent cultivation is
still on the way (Pan et al., 2018). Since 1994, when China’s
first private undergraduate university (Yang-En University) was
founded, for the purpose of survival, private undergraduate
colleges attach more importance to the scale expansion and
enrollment work than talent cultivation quality management so
that their education quality became inferior in the 20th century.
Even if their undergraduate education quality were improved in
the early 21st century, but still in the “lowland” (Que et al., 2019).
Compared with public undergraduates, private undergraduates
with lower college entrance examination scores generally show
lower self-regulation and learning confidence, and even escape
learning (Chen and Xiong, 2013; Shen and Wang, 2015). If
private undergraduates’ these problems are not solved in time,
their talent quality will be directly affected.

At present, the 21st century skills-oriented educational reform
movements beyond knowledge are undergone in countries
around the world, emphasizing the coordinated development
of individual cognitive, intrapersonal and interpersonal skills
(National Research Council, 2012). Locus of control theory holds
that individuals with a high internal locus of control not only
believe in their own ability to control themselves and influence
others, but also are more confident, motivated and success-
oriented (Rotter, 1990). As an important “internal locus of
control” of individual development, self-leadership is one of the
21st century key skills, and can promote the enhancement of
individual self-control and self-confidence (Manz, 2015) and the
realization of target performance (Neck et al., 2003). Moreover,
it is beneficial to the progress of individuals and groups (Neck
and Houghton, 2006) and the improvement of college student’
civic consciousness, social responsibility and innovation ability
(Komives and Wagner, 2009; Zhao and Zhou, 2017).

Self-leadership is not inborn but nurtured. Its development is
based on individual’s self-cognition and self-regulation (Godwin
et al., 1999). Mindfulness means a individual’s self-awareness
of the present moment purposefully and non-judgmentally. As
a way to self-regulation, mindfulness is rooted in the practice
in Eastern Buddhism. In 1979, Dr. Jon Kabat-Zinn introduced
mindfulness from Buddhism to clinical applications and
developed Mindfulness-Based Stress Reduction (MBSR) program
to treat chronic pains and deeper distress caused by patients’
attempt to avoid pain (Baer, 2003; Kabat-Zinn, 2003), which
contributed to the emergence and development of mindfulness
in Western culture. Just like MBSR, mindfulness-based cognitive
therapy was also confirmed to be effective for reducing anxiety
and distress (Hofmann et al., 2010). Mindfulness plays both
direct and indirect roles in lowering adults’ level of depression
and anxiety (Parmentier et al., 2019). As a positive psychology
factor, mindfulness is beneficial for self-determination and is
often taken as the key path to improving individuals’ subjective
happiness and self-actualization (Seligman, 2002; Brown and
Ryan, 2003; Beitel et al., 2014; Whitehead et al., 2020). For
purpose of the mental health and development of students,

mindfulness meditation, characterized by being evidence-based,
self-guided and easily accessible, and even low-cost or free, is also
introduced into educational fields. For example, Su and Shum
(2019) demonstrated that mindfulness might prevent adolescent
students’ possible psychological distress related to critical
thinking which is widely considered as an essential cognitive
skill in the twenty-first century. Mindfulness in the classroom
is qualified for promoting students’ learning concentration
and social emotional learning (Armstrong, 2022) that is
carried out to develop learners’ self-awareness, self-management,
social awareness, relationship skills and responsible decision-
making (Osher et al., 2016). Students’ effectively regulating
their emotions and making responsible decision about their
prosocial behavior. Students’ effectively regulating their emotions
and showing their prosocial behavior lies in the relevance
of mindfulness to metacognition. There are discussed to be
different levels of metacognition in mindfulness during which
individuals consciously establish metacognitive experiences
and unconsciously monitor processes (Jankowski and Holas,
2014). Mindfulness is also conceptualized as metacognitive
practice (Kudesia, 2019), that is, adjusting individuals’ mode of
information processing to their present moment and helping
them achieve greater agency and resilience in their responding
to the current situation. Metacognitive skills, such as self-
awareness, regulation and monitoring, can support giftedness
in leadership (Kontostavlou and Drigas, 2021). Mediating effect
of metacognition has recently been proven in the relationship
between mindfulness and some variables such as critical
thinking (Soliemanifar et al., 2021), but no relevant empirical
research demonstrates mediating effect of metacognition in the
relationship between mindfulness and self-leadership.

It is proved that mindfulness (Sampl et al., 2017; Furtner et al.,
2018) or metacognition (Black et al., 2016; Kontostavlou and
Drigas, 2021) is beneficial for the development of individuals’
self-leadership. Actually speaking, there is no relevant empirical
research on the internal structural relationship among these
three variables (mindfulness, metacognition and leadership) in
education or university related fields. In China, the necessity to
improve the self-leadership of students in private colleges and
universities is highly emphasized so as to meet the needs of self-
actualization and social development in the new era, the internal
structural relationship among mindfulness, metacognition and
leadership needs to be revealed so that effective educational
measures could be guided and taken. Accordingly, it is of great
significance to study the self-leadership and influence mechanism
of private undergraduates in order to promote their academic
development and improve the quality of talent cultivation in
private undergraduate colleges or universities.

LITERATURE REVIEW AND RESEARCH
HYPOTHESIS

Self-Leadership
The concept of self-leadership first appeared in the field
of management, first proposed by Manz and Sims (1980).
Subsequently, Manz (1986) defined self-leadership as the
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process affecting individuals to establish and execute their
self-direction and self-motivation. Later, Neck and Manz (2004)
gave an authoritative and widely recognized definition, that
is, self-leadership is a behavioral process of self-assessment
and self-influence, and a positive behavioral process in which
people improve their overall performance through self-direction
and self-motivation. To measure individuals’ leadership,
Anderson and Prussia (1997) developed 50-item Self-Leadership
Questionnaire (SLQ) based on self-leadership’s three frameworks
of behavior-focused strategies, natural reward strategies and
constructive thought pattern strategies. Houghton and Neck
(2002) revised the 50 items of SLQ into 35 items and made
the Revised Self-Leadership Questionnaire (RSLQ), including
9 dimensions: (1) self-observation (focusing on the occurrence
of one’s own behavior), (2) self-goal setting (effective guidance
for self-behavior management), (3) self-reward (combined with
self-goal setting to motivate individuals to work hard to achieve
set goals), (4) self-punishment (introspection and feedback
to be closer to the positive expected results), (5) self-cueing
(informing to engage in positive behavioral activities and avoid
negative ones), (6) natural reward (finding pleasure in a given
task or behavior so as to improve self-control and achieve
goals), (7) self-talk (positive psychological hints for eliminating
negative emotion and anxiety), (8) evaluating beliefs (accuracy
and positive influence of current beliefs), and (9) visualizing
success (mental picture of oneself as a success). RSLQ was
widely used in the field of management research focusing on
the impact of self-leadership on individuals and teams, and
the role of self-leadership in promoting the development of
individuals and teams. For example, it was found that employees’
self-leadership positively affected the development of their
creativity (Carmeli et al., 2006; Amundsen and Martinsen,
2015), and their task performance and proactive behaviors (Qian
et al., 2018), and on the basis of cultural psychology, leaders’
better leadership can reduce employees’ counterproductive work
behavior (Shen and Lei, 2022).

Since the 1980s, American universities started leadership
education for college students, such as Yale University and
Oxford University. More than 1,000 universities are carrying
out leadership education (Komives and Wagner, 2009), taking
civic awareness, social responsibility, innovative spirit and
problem-solving capability as the cores of leadership education
of college students. In 1996, the Higher Education Research
Institute of University of California (Los Angeles) proposed the
most influential model of college students’ Socially Responsible
Leadership whose core content emphasizes individuals’ abilities
of self-cognition, working cooperatively, focusing on community
responsibility and public common interests (Higher Education
Research Institute, 1996). In addition, some studies revealed
there was the gender effect on self-leadership. A meta analysis
demonstrated that men tended to rate their better leadership
than women on the account of expected gender roles, but other-
ratings were superior for women’s leadership to men (Paustian-
Underdahl et al., 2014). College students’ leadership development
also benefits from their personality traits. Huszczo and Endres
(2017) took 325 college business students as samples, and found
that women with higher conscientiousness level than men, had

more leadership self-efficacy, and by contrast, extraversion was
more predictive of leadership efficacy for men than women. As
for Chinese undergraduate student, empirical researches show
that in general, girls’ self-leadership level is significantly higher
than boys, because compared with boy, girls are generally more
careful, better in self-control, more aware of competition, and
have a stronger sense of social responsibility to themselves,
others, and collective (Chen et al., 2014; Liang et al., 2015).

College students’ self-leadership can be regarded as a tripartite
construction of relationships with self, with others and with
the collective. Tripartite model of self-construal holds that
individual self (for uniqueness and independence), relational
self (for interpersonal attachments with close others and
interdependence), and collective self (for membership in and
belonging to core social groups) coexist in one individual and
these three kinds of self-construal are the basic psychological
needs of human beings in social relations (Brewer and
Gardner, 1996; Sedikides and Brewer, 2001). Brown and Ryan
(2003) believed that one of the preconditions to meet the
basic psychological needs of the self is that individuals must
have a keen perception of their own needs and the current
environment, so as to more accurately choose behaviors that
can meet the needs of autonomy (independence), competence
(interdependence) and relatedness (belonging), and engage in
the activities with a positive perception. The perception and
regulation of independence is the most basic value in leadership
development, and it is accurate reflection of current behaviors
and mentality of self, representing the mindfulness (Tao, 2015;
Wang and Peng, 2017).

Mindfulness and Self-Leadership
Mindfulness is an individual’s experience of purposefully
focusing on the present moment with an open, accepting,
and balanced attitude (Kabat-Zinn, 1982). It is a state of
consciousness that occurs by directing attention to the present
experience without judgment (Kabat-Zinn, 2003). Mindfulness
enables individuals to focus purposefully on the present situation,
without making any judgments or reactions, and fully focus
on their own experience. In the field of management, studies
have shown that mindfulness as a key factor of psychological
regulation positively predicts managers’ self-leadership (Furtner
et al., 2018). Mindfulness is the psychological premise of
individual leadership development. It is proven that mindfulness
can lead to high-quality relationships, emotional mastery, and
more openness to new ideas (Dutton and Heaphy, 2003; Fletcher,
2007), and has a significant impact on the improvement of
leadership effectiveness (Wasylkiw et al., 2015). In the field of
educational psychology, learners can improve their ability to
regulate their emotions and monitor their learning cognitive
process through the method of mindfulness, so as to form
mindful agency that means learners can adjust their emotions
and plan their learning process independently with a high sense
of responsibility for learning (Wang and Peng, 2017). Based on
previous studies, Wang and Peng (2017) further developed and
verified Mindful Agency Inventory for Chinese College Students,
including five factors: (1) learning methods investigating
students’ awareness of finding and mastering methods in problem
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solving; (2) emotional regulation investigating if students are
self-motivated and adjusted when their learning emotions are
not strong or motivation is weak; (3) awareness of planning
investigating students’ choice of learning strategies and planning
awareness of learning; (4) openness to experience investigating
students’ openness to learning experiences and intuitions in the
learning process; and (5) learning engagement investigating if
students are absorbed in the learning process and focus their
attention on the present moment. This framework of Chinese
college students’ mindful agency is advised to be applied to the
study on Chinese college student development.

Some studies revealed the relationship between mindfulness
and self-leadership. In the management science, mindfulness
and leadership have been integrated into mindful leadership
for leaders (Peng et al., 2019; Rupprecht et al., 2019; Shen
and Ge, 2021). In the field of modern educational psychology,
a narrative-oriented inquiry of undergraduates suggests that
mindful agency is a positive learning disposition, and enhances
learners’ self-awareness and self-awakening (Wang et al.,
2017). A psychological intervention experiment of college
students shows that the success rate of mindfulness training
in improving college students’ self-awareness, self-management
and interpersonal skills accounts for 78% (Conley, 2015), and
mindfulness can effectively strengthen undergraduate students’
self-leadership, and the effect of mindfulness on self-leadership
is long-term (Sampl et al., 2017). Therefore, mindfulness agency
can satisfy the demand premise of the college students’ leadership
development, and help college students actively and consciously
perceive and monitor their self-leadership development.

Hypothesis 1: Mindfulness agency of private undergraduate
students can directly predict their self-leadership.

Metacognitive Ability and
Self-Leadership
Metacognition refers to the individual’s knowledge and
awareness of its own cognitive process, and on this basis, the
individual’s self-reflection, self-evaluation and self-regulation of
the cognitive process (Flavell, 1992). In essence, metacognition
refers to people’s self-awareness, self-control and self-regulation
of cognitive activities, including metacognitive knowledge,
metacognitive experience and metacognitive monitoring, which
restricts the development level of individual intelligence and
thinking (Wang, 2004). Based on previous studies, Kang (2005)
developed and verified metacognitive ability inventory for
Chinese college students, which included four factors: (1)
metacognitive planning investigating students’ perception and
understanding of their own cognitive ability, cognitive strategies
and cognitive tasks; (2) metacognitive monitoring investigating
students’ identifying tasks, evaluating and predicting cognitive
progress; (3) metacognitive regulating investigating students’
configuring learning resources and deploying the steps and
pace of task completion; and (4) metacognitive evaluating
investigating students’ finishing the cognitive task, and judging
their own cognitive effect and stimulating the motivation to
continue learning.

Metacognition is an individual’s ability to monitor and control
cognitive states (Goupil and Kouider, 2019; Heyes et al., 2020).

Metacognition plays an active role in individual cognitive
activities and has five educational functions in individual
development, namely, promoting individual intelligence
development, improving the efficiency of achieving cognitive
goals, enhancing learning ability, making up for general
cognitive ability, and cultivating students’ subjectivity (Wang,
2004). Furthermore, metacognition can correct cognitive bias
and realize cognitive reconstruction, help individuals to get away
from problems and review and solve problems from a bystander’s
perspective (Connell and Wellborn, 1991), which is conducive
to the development of individual autonomy. Black et al. (2016)
believe that metacognition promotes the development of
leadership by monitoring and adjusting incongruous concepts in
individual cognition and improving self-awareness, self-learning
management, understanding and influencing others. Therefore,
metacognition can help college students build the ability of self-
education, self-management and self-perfection. Metacognitive
ability is helpful for college students to change their thinking
patterns and revise their self-perception of leadership.

Hypothesis 2: Metacognitive abilities of private
undergraduate students affect their self-leadership
development.

Mindfulness Agency and Metacognitive
Ability
As a positive learning psychological quality, mindful agency
can reduce the level of negative emotional factors such as
anxiety and depression, and improve the level of positive
emotional factors such as happiness, self-confidence, optimism,
and psychological resilience (Brown and Ryan, 2003; Liu et al.,
2015). The fundamental reason why mindfulness promotes
positive psychology lies in its regulation of metacognition. Studies
have shown that mindfulness can enable learners to regain
awareness of their internal behaviors through deautomatization,
thus reducing the habituation of cognitive behaviors (Deikman,
2000; Wang et al., 2012). Mindfulness agency is helpful for
learners to increase their emotional intelligence, self-efficacy and
even metacognition and to be self-directed and self-determined
(Peng and Wang, 2019; Wang and Lu, 2020). By practicing
mindfulness meditation, college students changed their cognitive
bias, reduced anxiety and negative emotions, improved their
sense of hope (Sears and Kraus, 2009), and hence adapted to
stressful events in life and increased happiness, and also further
promoted the improvement of metacognitive abilities (Garland
et al., 2009). Therefore, mindfulness not only directly regulates
self-leadership development but also affects metacognitive ability.

Hypothesis 3: Mindful agency of private undergraduate
students can indirectly predict their self-leadership, and
metacognitive ability plays a mediating role in the
relationship between mindful agency and self-leadership.

To sum up, it is of great significance to study the self-
leadership and its internal influencing mechanism. However,
there is no empirical study on the relationship among
mindfulness agency, metacognitive ability and self-leadership
among private undergraduate students. This study attempts to
explore the influence mechanism of mindfulness agency and
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FIGURE 1 | Hypothesis model.

metacognitive ability on self-leadership of private undergraduate
students through questionnaire survey. Based on the 3P model of
“presage-process-product” proposed by Biggs (1993), this study
constructed a hypothesis model with the mindfulness agency as
the presage variable, metacognitive ability as the process variable,
and self-leadership as the product variable, as shown in Figure 1.

MATERIALS AND METHODS

Participants
In this study, sophomores are chosen as participants, who
basically adapt to college life after freshman year, but they are
prone to slacking in learning. Generally speaking, the second
year of college students is the “low tide” of learning (Lv, 2015).
Studies have shown that students who have completed the
transition are capable of significantly improving their academic
performance and comprehensive competence, while those who
have not completed the transition are at a disadvantage in the
academic achievement and competence development (Yang et al.,
2013). In view of this, it is necessary to study and improve private
undergraduate students’ self-leadership to enhance their learning
motivation and to lay a solid psychological foundation for coping
with the coming academic pressure.

Participants were 1,244 sophomores from two full-time
private undergraduate colleges in mainland China, with a mean
age of 18.9 years (±1.3). All subjects in this study have not
any neuro developmental disorder such as attention deficit
hyperactivity disorder (ADHD). An online questionnaire was
formed through the network platform. Each item was set as
a required answer, and students were voluntary to answer all
the questions before submitting the questionnaire to ensure that
there was no omission in the answers. They were invited to log in
the online survey platform and answer the online questionnaire
anonymously, and they typically spent 8 min. The saved data were
all kept confidential. Of the sample, males accounted for 38.4%
(478) and females for 61.6% (766). As to discipline, 50.5% (628)
of participants major in liberal arts, and 49.5% (616) in science
and engineering.

DATA ANALYSIS

In the data measured by the self-report scale, data collection
methods, characteristics of the item itself, the response bias
of participants, etc., may cause common method bias (CMB)

influencing the measurement validity (Podsakoff et al., 2003).
Before the formal analysis of the data, this study adopted
Harman’s single-factor test method (Zhou and Long, 2004) to
assess the common method bias since the data for all the
measures was collected with a single questionnaire method
in this study. The single-factor model fit indices were as
follows: x2/df = 41.96, CFI = 0.78, NNFI = 0.73, GFI = 0.70,
RMSEA = 0.18, indicating that the model fit was not
good, and there should not be a serious common method
variance in this study.

IBM SPSS25.0 was used to conduct descriptive analysis and
correlation analysis. IBM AMOS21.0 was used for confirmatory
factor analysis (CFA) to assess the reliability and validity of
the measurement models, and more importantly to confirm the
theoretical construction.

Mediation analysis is necessarily performed to explain
the mechanism through which mindful agency (independent
variable) influences self-leadership (outcome) under the
mediating effect of metacognitive ability (mediator), so as to
enlighten us to explore future efficient intervention measures.
Structural equation model for the theoretical construction,
represented by path diagrams, can be used to perform mediation
analysis, and also to provide mediation model fit indexes for the
consistency of hypothesis to the data in this study.

In the mediating effect test, bootstrap method is a resampling
method which generates bootstrap replicate samples with
replacement from our original sample by randomly choosing
among the original sample. It is used to compute a usually 95%
confidence interval (CI) to verify the significance of the mediating
effect. If the 95% CI does not contain 0 between the lower limit
and the upper limit, the effect is significant.

MEASURES

Mindful Agency
A 16-item mindful agency inventory developed and verified by
Wang and Peng (2017), was used to measure college students’
evaluations of their mindfully learning abilities. Five scales were
extracted from this inventory, including learning methods (an
example item “I knew that if something was important to learn,
I would find a way to learn it”), emotional regulation (“When
I’m frustrated with my learning, I’m good at finding ways to feel
like learning”), awareness of planning (“I can usually predict how
long it will take me to learn something”), openness to experience
(“Some good ideas came into my mind in a casual way”), and
learning engagement (“I can get so absorbed in what I’m doing
that I forget the passage of time”). Items are rated on a five-point
Likert score ranging from “1= strongly disagree” to “5= strongly
agree.” As for the reliability analysis, Cronbach’s α value for
this inventory in this study is 0.91. Besides, as proposed by
Fornell and Larcker (1981), the composite reliability (CR) of one
construct is determined to ensure the internal consistency. The
composite reliability of the inventory in this study is 0.81. Thus,
the internal consistency of this inventory is confirmed to be high.
The confirmatory factor analysis results were as the following:
x2/df = 6.98, CFI = 0.99, NNFI = 0.97, RMSEA = 0.069. In the
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structure equation modeling with AMOS, Byne (2001) points out
that if NNFI and CFI are greater than 0.9 and RMSEA are less
than 0.08, data fit is acceptable. In this study, this inventory can
better evaluate Chinese private undergraduate students’ mindful
agency with good reliability and validity.

Metacognitive Ability
A 24-item metacognitive ability inventory developed and verified
by Kang (2005) was used to measure college students’ evaluations
of their awareness of cognitive learning abilities. Four scales were
extracted from this inventory, including metacognitive planning
(“Before I work on a task, I set some clear goals”), metacognitive
monitoring (“I can feel that I’m thinking.”), metacognitive
regulating (“When I do something, I think about what I really
need to learn”), and metacognitive evaluating (“After I do
something, I think about whether I have really learned what I
needed to learn”). Items are rated on a five-point Likert score
ranging from “1 = never” to “5 = always.” Cronbach’s α of the
inventory in this study is 0.95, and CR is 0.92, both of which
show the internal consistency is high. The confirmatory factor
analysis results were as the following: x2/df = 2.7, CFI = 0.99,
NNFI = 0.99, RMSEA = 0.04. In this study, this inventory
can better evaluate Chinese private undergraduate students’
metacognitive ability with good reliability and validity.

Self-Leadership
The 35-item self-leadership inventory is the Chinese version
of Houghton and Neck’s Revised Self-leadership Questionnaire
(RSLQ) translated by Wang (2014). Nine scales were extracted
from this inventory, including self-observation (“I keep track of
the pace of my current tasks”), self-goal setting (“I set specific
goals for my tasks”), self-reward (“When I successfully complete
a task, I often reward myself with something I like”), self-
punishment (“I feel guilty when I don’t perform well on a task”),
self-cueing (“I keep a journal to remind myself of the tasks I
need to complete”), natural reward (“In the task, I tend to look
for activities that interest me ”), visualizing success (“I imagine
myself performing well on important tasks”), evaluating beliefs
(“Whenever I face difficult times, I will keep faith and hope”),
and self-talk (“When faced with difficulties, I will communicate
with myself how to overcome them”). Items are rated on a
five-point Likert score ranging from “1 = strongly inconsistent”
to “5 = strongly consistent.” In this study, Cronbach’s α of
this inventory is 0.94, and CR is 0.91, indicating the internal
consistency is high. The confirmatory factor analysis results
were as the following: x2/df = 7.39, CFI = 0.97, NNFI = 0.96,
RMSEA = 0.072. In this study, this inventory can better
evaluate Chinese private undergraduate students’ self-leadership
potentials with good reliability and validity.

RESULTS

Description and Correlation
Table 1 summarizes descriptive statistics and correlation matrices
for each variable. In terms of mindfulness agency, students’
scores in the five are all higher than the theoretical median of TA
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three points, indicating that private undergraduate students have
positive learning psychology in self-regulation with mindfulness.
They perform better in learning methods (M = 3.71), but
there is still room for further improvement in their emotional
regulation (M = 3.37) and awareness of planning (M = 3.50).
As for metacognitive ability, they have the better performance in
metacognitive evaluating (M = 3.63), but lower in metacognitive
regulating (M = 3.53) and planning (M = 3.50). According
to reported 9 indicators of self-leadership, students have good
potentials for self leadership development in which they report
the better scores in self-goal setting (M = 3.79), evaluating
beliefs (M = 3.78), self-reward (M = 3.77), and natural reward
(M = 3.76), but their self-cueing (M = 3.33) needs improving.
In terms of correlations between variables, there were significant
positive correlations among all variables (ps < 0.01). Most
variables of mindful agency and metacognitive ability present
(1) minimal positive correlations (0 < rs < 0.3, ps < 0.01) with
self-reward and self-punishment, (2) weak positive correlation
(0.3 < rs < 0.5, ps < 0.01) with self-cueing, self-talk, self-reward,
and visualizing success, and (3) medium positive correlation
(0.5 < rs < 0.7, ps < 0.01) with self-observation, self-goal setting,
and evaluating beliefs in self-leadership variable.

Mediating Effect Test
Structural equation model in Figure 2 shows the analysis of
relationships among mindful agency, metacognitive ability,
and self-leadership. This model had acceptable fit indexes
(x2/df = 7.37, CFI = 0.94, NNFI = 0.93, RMSEA = 0.072).
As shown in Figure 2, mindful agency directly positively
predicts self-leadership and indirectly positively predicts
self-leadership through the mediation role of metacognitive
ability. To be more specific, regarding the direct relationships,

mindful agency positively predicts metacognitive ability
(β = 0.75, p = 0.001 < 0.01) and self-leadership (β = 0.73,
p = 0.001 < 0.01). Metacognitive ability positively predicts
self-leadership (β = 0.14, p = 0.019 < 0.05). With respect to the
indirect effect, metacognitive ability mediated the relationship
between mindful agency and self-leadership (β = 0.11, CI:
0.03−0.18, p= 0.001 < 0.01).

Bootstrapping procedures (resampling the data multiple 2,000
times) were adopted to test the mediating effect of metacognitive
ability. The 95% bootstrapped confidence interval (CI) of the
mediating effect did not include zero, showing the significance of
metacognitive ability’s indirect effect. The direct effect and total
effect of mindfulness agency on self-leadership were 0.73 and
0.84, respectively. The partial mediating effect of metacognitive
ability accounted for 13.1% of the total effect, and the direct
effect of mindfulness agency accounted for 86.9% of the total
effect. The variance accounted for by the predictor variable in
this model was R2

= 0.57 for metacognitive ability (95% CI:
0.51−0.63, p = 0.001 < 0.01), R2

= 0.70 for self-leadership (95%
CI: 0.65−0.76, p= 0.001 < 0.01).

DISCUSSION

Based on the analysis of 1,244 student samples from private
undergraduate colleges, this study constructs a structural
equation model to study the relationship among mindfulness
agency, metacognitive ability and self-leadership. As expected,
the results in the present study indicated private undergraduate
students’ mindful agency, metacognitive ability and self-
leadership were positively correlated with each other, and
their structural relationships were revealed by means of the
SEM analyses. Metacognitive ability can partially mediate the

FIGURE 2 | Structural equation model of mindful agency, metacognitive ability and self-leadership (n = 1,244).
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relationship between mindful agency and self-leadership. The
mediating effect of metacognitive ability was confirmed by
the path model. Mindful agency can directly predict self-
leadership and also indirectly predict self-leadership by means of
metacognitive ability.

Students’ Development of
Self-Leadership
The descriptive results of this study show that among factors
of self-leadership, students are better at self-goal setting
(M = 3.79), that is, they have effective guidance for self-
behavior management, which is consistent with the research
result of Wang (2014) on college students in ethnic areas. To
a certain extent, behaving rules required in Chinese traditional
family and school education encourage students to set goals.
Data also shows that students pay more attention to self-reward
(M = 3.77), natural reward (M = 3.76) and evaluating beliefs
(M = 3.78), all of which are related to students’ successfully
completing a task. They would reward themselves with things
they liked, evaluate their own beliefs and assumptions, and reflect
on difficulties they have met.

Private undergraduate students perform not well in self-
cueing (M = 3.33), which is consistent with the research
results of Wang (2014). Private undergraduate students perform
insufficiently in using something to remind themselves of tasks
they needed to complete, which indicates they tend to repeat
behaviors they are familiar with and good at, and less actively
engage in creative thinking. Their overall self-leadership has
not reached a high level, for two main reasons. On one hand,
their self-discipline and self-control are not strong (Chen and
Xiong, 2013; Shen and Wang, 2015). On the other hand, their
mindful agency and metacognitive ability are not at a higher
level. Studies have shown that mindfulness is beneficial to
improve self-leadership efficacy (Wasylkiw et al., 2015), and
metacognitive ability helps to change individuals’ stubborn
thinking and correct their cognitive distortion (Connell and
Wellborn, 1991). If private undergraduate students improve their
development of mindful agency and metacognition, they will
deepen their understanding of self-leadership knowledge and
strategy application. For example, they are aware that they need
to strengthen their self-cueing behavior by means of journals, so
as to change the habitual and rigid thinking modes.

Effects on Students’ Development of
Self-Leadership
With respect to the direct effect in this study, mindfulness agency
of private undergraduate students directly positively predicts
their self-leadership. The stronger the students’ mindful agency
is, the higher level their self-leadership will get to, which is in
line with previous researches (Brown and Ryan, 2003; Wasylkiw
et al., 2015; Sampl et al., 2017). Mindful agency can satisfy the
psychological premise needs of individuals’ self- leadership and is
a key predictor of their self-leadership development.

As to the indirect effect, students’ metacognitive ability
displays the mediating effect between mindful agency and
self-leadership. The more mindful agency students have, the

more perception of learning environments students are engaged
in, and students are more willing to apply their metacognitive
ability to their learning process, make self-assessment and self-
adjusting for their cognitive objectives, and meantime promote
their awareness of self-leadership. Thus, their self-leadership will
be further enhanced. Garland et al. (2009) pointed out the role
of mindfulness in positive reappraisal. Mindfulness with the
help of metacognition turns the initial stress assessment into
a positive reassessment that is necessary to the establishment
of self-orientation and self-motivation in the process of self-
leadership development (Manz, 1986). Mindfulness emphasizes
being aware of one’s feelings and thoughts in the present moment.
This positive perception of the present stimulates the essential
functions of metacognition, that is, individuals’ self-awareness,
self-reflection and self-regulation. Metacognition promotes
the development of individuals’ self-leadership by enabling
individuals to recognize their own advantages and disadvantages,
understand the known and unknown, and monitor and adjust
their learning needs (Avolio and Hannah, 2008).

In general, compared with previous studies, this study
is characterized by a more comprehensive focus on the
relationship between mindful agency, metacognitive ability
and self-leadership. Most previous studies only explored the
relationship between the two variables, such as mindfulness
and self-leadership (Sampl et al., 2017; Furtner et al., 2018),
mindfulness and metacognitive ability (Garland et al., 2009;
Sears and Kraus, 2009), metacognition and self-leadership (Black
et al., 2016). Therefore, this study can comprehensively reveal
the internal relationship among mindful agency, metacognitive
ability and self-leadership.

Theoretical Implications on Learners’
Mindful Self-Leadership
In this study, the confirmed construction relationships indicate
some theoretical implications on mindful self-leadership in the
field of learning psychology. At present, mindful leadership
is used in workplaces to improve leaders’ management and
leadership by enhancing their self-perception, self-regulation,
and self-reflection through mindfulness training (Peng et al.,
2019; Shen and Ge, 2021). Leaders need mindful leadership
in work, and it is also true of learners in college. In learning
activities, if learners have the stronger mindful agency, their
metacognitive ability will be better improved, and next their self-
leadership can be further enhanced. Individuals’ metacognitive
ability not only contributes to the impact of their mindful agency
on their self-leadership, but also deepens the connectedness
between mindful agency and self-leadership. Individuals with
strong mindful agency often focus on the present learning and
perceive their internal learning experience and their emotion
as an observer, use their metacognition to strengthen their
self-awareness and self-management of the current learning
environment, and comprehensively think over and regulate
present problems, so as to impose their mindfulness on their
self-leadership. Once mindful agency and self-leadership are
integrated through the medium of metacognition, mindful self-
leadership will be achieved. Eventually, mindful self-leadership
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come into being in individuals’ learning. As Rupprecht et al.
(2019) found, mindfulness training caused changes in leaders’
cognitive nervous system, their behaviors were further affected,
and their self-leadership was improved. On that account,
leaders’ inclusive leadership (Fang et al., 2019, 2021) was also
promoted, and their employees’ failures would be understood
and tolerated. In the same way, mindfulness self-leadership
enables learners to focus on and be sensitive about the learning
environment and make inclusive decisions considerately and
comprehensively about their learning engagement and even
learning failure.

Suggestions on Improving Students’
Self-Leadership
According to the results of this study, the stronger mindful
agency of private undergraduate students is, the higher level
their metacognitive ability is at, and the better their development
of self-leadership is. Private undergraduate education workers
should give full play to the role of mindfulness intervention,
develop personalized mindfulness training programs, relieve
private undergraduate students’ academic and psychological
pressure, improve their awareness of self-discipline and self-
management. As the meta-analysis review provides, effectiveness
of mindfulness in reducing anxiety and depression, increasing
well-being, and improving performance is evident (Hofmann
et al., 2010; Hoffman and Gomez, 2017). For the individual
development, as it is indicated in an empirical research, college
students’ mindfulness has the positive impact on subjective well-
being by means of the mediating effects of emotion regulation
and resilience (Liu et al., 2015). For the social development,
mindfulness predicts college students’ prosocial behaviors. For
instance, college students with high trait mindfulness present
less anger rumination and less online antisocial behavior (Liu
et al., 2022) because of the impact of mindfulness on the
cultivation of value-congruent behaviors (Monteiro et al., 2019),
which tends to lessen harmful and undesirable tendencies toward
others and potentially destructive impacts on society with a
sense of kindness and compassion fostered. In China, private
college students are generally active in social engagement and
practice, but lazy in engaging in learning activities with weak
self-discipline and without strong learning goals (Chen and
Xiong, 2013), and even incapable of coordinating the relationship
between participation in social activities and learning (Gu,
2007). It is indispensable for private college undergraduates to
take active parts in mindfulness training to improve their self-
awareness, self-management, and responsible decision-making
that are import factors to the development of self-leadership.
As Armstrong (2022) suggests, students are engaged in raising
their awareness of the present moment by attentively focusing on
some activity, such as mindfully breathing, openly monitoring
the idea or feeling that may break concentration, and actively
adopting an unbiased and curious attitude to what’s going on.
As for teachers, they manage to introduce mindfulness into
the class activities, and make full use of group discussion or
brainstorming, for example, to discuss how college students
manage their own time, how to respect others’ time, and realize

the impact of time management on their own and others’
study and life, so as to improve their awareness of emotional
management. Teachers also embed the mindfulness into the
process of course teaching. When students work on learning
activities which may stir up their challenging emotions, teachers
can model students to take deep breaths before reaction, and
offer students the space and time of pause and reflection.
What’s more, teachers assist students to develop calm minds
and calm bodies for the sake of increasing awareness and
regulation of their own feelings and thoughts, which in turn
can strengthen their compassion and empathy for peers and
someone else, and thereby enable or create an inclusive and
welcoming atmosphere and culture for the whole class and
even for school.

This study shows that metacognitive skills are associated with
student leadership development, which is similar to the previous
studies (e.g., Black et al., 2016). In this study, metacognition also
plays the mediating role in relationship between mindful agency
and self-leadership. High-level metacognition is be conducive
to exerting the influence of mindfulness on self-leadership.
Private college undergraduates are also necessary to become
effective metacognitive learners so that they could transfer the
influence of mindfulness to the development of self-leadership.
Metacognition is a cycle of planning, monitoring, regulation,
and evaluation in process of students’ learning. First of all,
private college students need to be aware of their weaknesses
and strengths, on the basis of which they actively set goals and
plan time for progress, and engage in learning with persistence
and resilience or with help from teachers and peers. Besides,
monitor learning and keep record of gain and loss based on which
self-rewards or sanctions are given to regulating oneself. Then,
self-evaluate this stage of learning and deploy the next phase of
learning. Zimmerman (2002) also propose effective strategies of
becoming a self-regulated and goal-oriented learner by setting
specific proximal goals, making physical and social contexts
compatible with goals, adopting suitable methods of achieving
goals, efficiently managing and using time, self-evaluating the
cause and effect of learning outcomes and adapting future
strategies. Education workers are suggested encouraging private
college students to pay attention to and accept their learning
limitations by means of mindfulness training, and directing them
obtain metacognitive skills to be self-regulated and goal-oriented,
which would follow the progress in their self-leadership.

Although mindfulness cannot completely help to reduce
negative emotions, it can contribute to changing the cognitive
bias and increasing the positive cognitive reappraisal by
regulating students’ metacognitive ability. Their self-reward
and self-motivation can enhance their learning autonomy and
competence. Education workers are advised to provide courses
about mindfulness, metacognition and self-leadership or build
self-leadership workshop for students, and make scientific design
of self-leadership learning activities, such as on-site coaching,
typical case analysis, self-leadership experience exchange, etc.,
so as to help college students form long-term and efficient self-
leadership potential.

In this study, the direct effect of mindful agency is higher
than the mediating effect to a large extent, and mindful agency
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may promote self-leadership through other ways. In addition
to metacognitive ability, other mediating variables may also
influence the relationship between mindful agency and self-
leadership, such as the influence of emotional intelligence and
self-efficacy on self-leadership (Lee, 2015). In the future research,
it is necessary to explore other mediating variables to more
comprehensively reveal the internal influencing mechanism of
mindful agency on self-leadership.
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Theoretical researchers of manager psychology have excellent potential to extend
its research framework to more enterprise application areas, such as innovation,
performance, and safety in production. Research in these areas has also been
increasing in the past 10 years. Psychological capital is composed of four aspects:
self-efficacy, hope, optimism, and tenacity. It plays an essential role in stimulating
organizational growth and improving organizational performance. In safety management
work, managers, as the core members of the organization, have a relationship
between their psychological capital and employees’ safety performance. Nevertheless,
the closeness of the relationship between psychological capital and employee safety
performance has not been fully demonstrated by academic circles. Based on positive
psychology theory, this paper conducts a questionnaire survey of 157 managers and
314 employees related to safety work in manufacturing enterprises. From the new
perspective of organizational emotional capability, this paper investigates the complex
and extensive social-psychological role in organizations and combs, analyzes, and
integrates relevant psychological research to construct the influence mechanism of
managers’ psychological capital and employee safety performance. Finally, the three
important issues found based on data analysis were: (1) Managers’ psychological
capital has a significant positive impact both on employee safety performance
and organizational emotional capability; (2) Organizational emotional capability has
a significant positive impact on employee safety performance; (3) organizational
emotional capability plays a partial mediating role in the relationship between managers’
psychological capital and employee safety performance.

Keywords: managers’ psychological capital, organizational emotional capability, positive psychology, safety
management, safety performance

INTRODUCTION

In the production process of enterprises, safety is a significant issue. While manufacturing
enterprises such as the construction industry and the tobacco industry have promoted economic
development, they have also been added to the list of the most dangerous industries due to
their complex processes, high personnel mobility, and frequent emergencies (Fang et al., 2015).
Long-term uncertainty in the workplace is likely to cause serious crises and conflicts in the future
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(Chin et al., 2021). In the construction process, there are
often many risk factors that affect production. These factors
include the following: (1) the relevant staff lacking the
professional quality and safety awareness required by the
construction industry and (2) the management not carrying
out effective and comprehensive safety management of workers.
These situations lead to frequent safety problems. In the
production process of tobacco companies and other industrial
companies, many employees have a one-sided understanding
of safety management. Managers lack adequate supervision and
management mechanisms for employees, which leads to habitual
violations of regulations by employees of the company. The
production and operation of enterprises have brought severe
safety hazards. There is a significant negative correlation between
employee safety performance and safety accidents, and good
safety performance has a significant impact on reducing safety
accidents in production companies.

It is critical to encourage manufacturers to detect risks in time,
and the existing early warning model is not reliable enough to
warn companies of potential risks (Duan et al., 2021). In the
early stage, injuries and accidents mainly measured enterprise
safety performance. Guo and Yiu (2016) due to a specific lag
effect, this measurement scheme cannot provide early warning
information for safety accidents. Because of this, Neal et al. (2000)
introduced the concepts of task and relationship performance
to safety management based on the research theory of scholars
such as Borman and Motowidlo (1993). They propose dividing
safety performance into safety compliance and participation
behavior. Research has shown that employees’ safety compliance
and safety participation behaviors have a significant impact on
the occurrence of safety accidents (Gao et al., 2015). Traditional
employee safety performance management focuses on accidents,
injuries, and deaths caused by certain unsafe behaviors of
employees during the work process and then adopts aggressive
reinforcement measures to solve these problems, such as loud
warnings, scolding, and deductions of wages or bonuses. It warns
employees of unsafe behaviors, but these methods can only
serve as warnings and cannot allow employees to establish safety
concepts and consciously abide by safety regulations and may
even lead to employees’ rebellious psychology. For the above
reasons, safety accidents in industrial and mining enterprises
frequently occur worldwide. On December 21, 2020, the Chinese
emergency management department published an investigation
report on security incident cases. One of the most influential
accidents was the water inrush and mud inrush accident in Anshi
Tunnel of Yunfeng Expressway in Fengqing County, Lincang
City, Yunnan Province on November 26, 2019. The construction
project caused 12 deaths and ten injuries due to improper
construction. The direct economic loss reached 25.2501 million
yuan; according to International Labor Organization statistics,
2.78 million people die from occupational accidents every year,
and approximately one-sixth of fatal accidents occur in the
construction industry (Zhang et al., 2019). Therefore, looking
for a new safety management model has become one of the
significant problems that production enterprises must solve.

At present, with the vigorous development of positive
organizational behavior management, safety performance

research ushered in a new opportunity. Scholars focus on how to
take positive leadership measures to give play to the advantages
and potential of employees. For example, from employee
evaluation, the influence of ethical leadership on employee safety
performance is studied. Subsequently, the influence of managers’
psychological capital on employee behavior is gradually carried
out. Based on positive psychology theory, Luthans and Youssef
(2004) and Luthans et al. (2006) believe that psychological
capital includes four aspects: self-efficacy, optimism, hope,
and resilience. Psychological capital is an essential means for
companies to gain a competitive advantage. Psychological capital
focuses on developing and maintaining the individual’s positive
psychological state, positively impacting individual behavior
and organizational performance (Ke et al., 2009a). Because of
the difference in status and power, managers are more likely to
imitate employees. Managers with good psychological capital
will set a positive example for employees. Employees will not
only imitate the behavior of managers but also follow the positive
attitude of managers, such as the self-confidence, optimism, and
tenacity of model managers. These attitudes increase employees’
positive psychological states, help them maintain a positive
attitude toward the measures taken by the management, and
allow them to be more receptive to the safety measures of
the enterprise, thus affecting the safety behavior and safety
performance of employees.

Studies of psychological capital, organizational emotional
capability, and safety performance have started worldwide.
Nevertheless, most research focuses on employees’ psychological
capital influencing safety performance, emotional capacity
influencing innovation and organizational performance.
There is no link between the practical study, nor does it
focus on the psychological connection between managers and
employees. Therefore, based on construction, tobacco, and
other industrial enterprises in China, from the perspective of
organizational emotional capability, this paper takes managers
and employees in construction, tobacco, and other industries
as the research object and studies the influence mechanism
of managers’ psychological capital and employees’ safety
performance. In addition, a mediating variable, organizational
emotional capability, is introduced to explore and analyze how
management psychological capital influences employee safety
performance through organizational emotional capability to
clarify the influence path of management psychological capital
on employee safety performance.

LITERATURE REVIEW AND HYPOTHESIS

Definition of Concepts
The concept of psychological capital originates from positive
organizational behavior and positive psychology. It is a positive
psychological state that individuals show in the process of growth
(Luthans, 2002; Luthans and Youssef, 2004; Luthans et al., 2006).
Luthans F. L. et al. (2007) developed a psychological capital
scale based on four dimensions of psychological capital and a
total of 24 measurement items. This research also found that
psychological capital may be the key to better understanding
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employee occupational stress (Avey et al., 2009). In the same
period, Ke et al. (2009b) developed a psychological capital scale
with Chinese characteristics and believed that the concept of
psychological capital has a second-order two-factor structure:
(1) transactional psychological capital and (2) interpersonal
psychological capital. Transactional psychological capital is
similar to the psychological capital measured by the scale of
Luthans scholars. In recent studies, Luthans F. et al. (2007)
reviewed previous theoretical mechanisms, antecedents, results,
and applications of psychological capital and proposed new
psychological capital research directions, such as video games and
gamification technology.

Safety performance refers to the number of accidents
and injured people (Zohar, 2000). Safety performance can
measure the results of employee behaviors under the control of
organizational risks, and reflects the effect of the implementation
of organizational safety objectives and policies (Gao et al., 2017).
Research on safety performance, such as Neal et al. (2000),
according to Borman and Motowidlo’s (1993) task performance
and relationship performance theory, introduces the concept
to the field of security and proposes that behavior can be
divided into safety compliance and safety performance. In earlier
studies, Neal et al. (2000) also divided safety performance into
three dimensions based on the criterion of behavior perspective,
adding the behavioral dimension of safety awareness. With the
gradual deepening of research on safety performance, scholars
continue to expand the dimensions of safety performance
classification according to specific situations. Vinodkumar and
Bhasi (2010) studied the impact of safety management on safety
behavior through empirical analysis of 11 measurement items
and concluded that the improvement in safety performance is
of great significance to the development of enterprises. Safety
performance is measured in different ways, including leading
and lagging. Traditionally, the construction industry generally
uses lagging indicator such as accident rate and casualty rate to
measure safety performance (Hinze et al., 2013). These methods
are applicable mainly because they are easy to collect and can be
used for trend identification (Lingard et al., 2013). The leading
indicator can give appropriate feedback to safety management
before accidents occur for improvement (Hinze et al., 2013). For
example, operational error may be a leading metric for which the
researchers established a metric (Mohaghegh and Mosleh, 2009).

Organizational emotional capability is an organization’s ability
to perceive, understand, monitor, adjust, and use organizational
emotional resources to guide employees to express their emotions
in its workflow (Akgün et al., 2007). As shown in the literature,
most of the current research on organizational emotional
capability involves organizational innovation performance and
organizational security. Huy (1999) proposed a six-dimensional
structural framework of organizational emotional capability
based on individual emotional states and explained the
connotation of emotional dynamics at each level in the
framework. These connotations are harmony dynamics based on
sympathy expression, experience dynamics based on empathy
expression, identity dynamics based on love expression, game
dynamics based on interest stimulation, free expression dynamics
based on actual emotion stimulation, and inspiration dynamics

based on hope stimulation. Akgün et al. (2009) used 18
measurement items from the above six dimensions to investigate
industrial enterprises in Turkey and found that enterprises’
emotional capacity affects their financial and market performance
through their innovation capacity.

The Impact of Managers’ Psychological
Capital on Employees’ Safety
Performance
Employees’ human capital, social capital, and psychological
capital have gradually become a positive force to improve
the competitiveness of employees and enterprises in
enterprise development processes. Studies show that collective
psychological capital also has a particular impact on enterprise
performance (Chen et al., 2021). Therefore, psychological capital
is essential for enterprises to obtain competitive advantages.
At present, most scholars’ research on psychological capital
mainly focuses on two themes: (1) The first topic is the influence
of psychological capital on “antecedent variables,” such as
individual factors (Jung and Yoon, 2015), leadership and
intervention factors. Researchers believe that transformational
leadership (Lei et al., 2020), ethical leadership (Bouckenooghe
et al., 2015), authentic leadership (Malik and Dhar, 2017),
empowerment leadership (Park et al., 2017), and other variables
have a particular impact on employees’ psychological capital.
(2) The second theme is the impact of psychological capital
on “outcome variables.” Most of the current research on the
“outcome variables” of psychological capital focuses on the
influence of employees’ psychological capital on personal
attitude, behavior, and performance. Psychological capital is
positively correlated with ideal employee attitudes and negatively
correlated with bad employee attitudes. Employees with high
psychological capital report an optimistic attitude at work, believe
they can achieve success, are willing to accept challenges in work
and are not afraid of difficulties in work. In the face of stress at
work, employees with a higher level of psychological capital also
have a higher level of safety participation (He et al., 2019).

Current research on employee safety performance mainly
focuses on two dimensions: enterprise and individual. From
the perspective of enterprises, it is found that the adequacy
of safety equipment and facilities provided by enterprises is
crucial to the safety performance of employees (Ragona, 2019).
Unsafe behavior in the construction industry is the most
critical factor leading to workplace accidents. Research of the
construction industry found that first aid training positively
impacts employees’ safety practices (Ali et al., 2021). Therefore,
it is necessary to provide relevant safety training for employees
before they start work, which can make them realize the
importance of mastering safety knowledge and complying with
safety behaviors to reduce safety risks and improve the safety
performance of employees (He et al., 2019). Especially for
manufacturing enterprises, safety prevention behavior is more
important for improving safety performance (Hong et al., 2018).
From the perspective of individuals, the research mainly focuses
on the impact of safety attitudes on safety performance. The
safety level of an enterprise in a certain period is determined
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by the safety behaviors of its internal employees, and their
safety attitude largely depends on how individuals perceive the
risk of accidents. Therefore, when communicating information,
managers should not only urge employees to complete their
work tasks but also educate employees to be responsible for their
own and colleagues’ safety (Su, 2021). If employees suffer from
job burnout and negative emotions, it will reduce their safety
performance; in contrast, employees’ favorable safety attitudes
and behaviors positively impact safety performance in safety
practice (Kundu et al., 2016).

According to social learning theory, managers’ positive
psychological qualities are often learned and imitated by their
subordinates through examples and demonstrations to form
positive psychological qualities and stimulate their positive
behaviors (Liu et al., 2015). Managers’ psychological capital
can be transmitted to subordinates through the infection effect
(Walumbwa et al., 2010). Studies show that employees with
a high sense of innovation self-efficacy engage in positive,
creative behaviors when provided with a supportive innovation
environment (Jaiswal and Dhar, 2015). There is a significant
positive correlation between employees’ psychological capital
and job performance (Rabenu et al., 2017). Managers’ positive
reactions and supportive actions directly and immediately
impact employees’ safety behaviors (Fang et al., 2015), and
their psychological capital has a positive impact on innovation
behavior (Qiu et al., 2015). Under production pressure, managers
may not prioritize safety factors, and even encourage employees
to take shortcuts to meet the production plan, thus reducing the
safety performance of employees (Guo and Yiu, 2016).

Moreover, people with higher levels of psychological capital
also have higher levels of resilience, enabling them to cope
better with stressors and prevent distress and depression. Highly
optimistic people have positive expectations for the future (Min
et al., 2015), and the positive role of managers strongly affects the
safety compliance behaviors of their subordinates, thus affecting
the safety performance of employees. Nykänen et al. (2019) found
through a questionnaire survey of vocational school students that
self-efficacy influences safety performance. Based on the above
theoretical basis, this paper proposes the first hypothesis:

H1: Managers’ psychological capital positively affects
employees’ safety performance.

The Impact of Organizational Emotional
Capability on Employee Safety
Performance
Studies on organizational emotion show that although
emotion is an internal psychological experience, it has the
dual characteristics of psychology and sociology. It can
act on organizations just as it does on employees, thus
affecting employees’ organizational assumptions or basic
judgments about the organization (Hareli and Rafaeli, 2008). At
present, the research on organizational emotion is still in the
preliminary stage. Through literature review, it is found that
scholars mainly study the concept of organizational emotional
capability from three perspectives: resource perspective, emotion
perspective, and stimulus-response perspective. The research

on organizational emotional capability focuses on resources,
which can be reflected in two theories, namely resource-based
theory (RBT) and Conservation of Resource Theory (COR).
Emotion is an essential organizational resource. It has the
characteristics of value, scarcity, irreplaceability, and hard to
imitate, and can be transformed into other resources or play a
role in the organization’s development. Weiss and Cropanzano
(1996) put forward the theory of emotional events, arguing that
there are two ways in which emotional responses to behaviors.
One is called emotion-driven behaviors directly. The other is
to influence behavior through attitude, called judgment-driven
behavior. From the theoretical perspective of stimulation-
response, the cognitive process of an organism is a mental
activity in which the organism actively obtains and processes
stimuli. For the first time, Li et al. (2019) regarded organizational
emotional capability as resource stimulation in organizational
resource transformation. They realized corporate innovation
through cognitive identification activities such as organizational
commitment.

Since there are few studies on the “antecedent variables” of
organizational emotional capability, this paper will not review
them. The research on the “outcome variables” of organizational
emotional capability mainly focuses on innovation ability,
innovation performance, and organizational performance. Arias-
Pérez et al. (2019) found that organizational emotional capability
has a particular impact on enterprise innovation performance
through their research on middle-low technology SMEs in
Colombia. Akgün et al. (2007) surveyed local enterprises and
found that organizational emotional capability, which takes
free expression, experience, harmony, and identity dynamics as
internal measurement dimensions, significantly impacts product
innovation performance. Shanker et al. (2017) studied Malaysian
enterprise managers and found that managers’ innovative work
behavior plays an intermediary role in the influence mechanism
between organizational innovation climate and organizational
performance. Nugroho et al. (2020) found that the organization’s
incentive dynamics can stimulate employees to find reasons
for difficulties and find solutions, which can further improve
organizational performance. Fang et al. (2015) found that
organizational identity dynamics can provide employees with
a sense of belonging, promote the formation of emotional
bonds among employees to enhance their sense of identity, and
enhance the willingness to cooperate and enthusiasm for safety
participation among employees, thus improving their safety
performance. In a hostile organizational environment, employees
cannot gain a sense of identity and belonging, which reduces
employee collaboration behavior in the organization (Duan et al.,
2022). Sadia et al. (2016) found that an organization’s harmony
dynamics and experience dynamics represent harmonious
working relationships, good communication, and mutual trust
between employees, and this environment can improve workers’
safety performance. In addition, good communication between
on-site managers and employees can increase the sense of trust of
employees, can effectively convey safety awareness to employees,
and help employees understand safety rules to improve the safety
performance of employees. The organization’s game dynamics
encourage members to dare to try and take risks. In this
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environment, employees do not cover up decisions that fail due
to a lack of intention (Nutt, 2004). Employees can also point
out safety management issues found in work management at any
time to improve employee safety performance. The “dynamic
nature of organizational freedom of expression” means that
companies encourage employees to express various genuine
emotions legitimately without fear of punishment or criticism
(Akgün et al., 2009). Rational expression of emotions meets
the emotional needs of employees and promotes their work
enthusiasm, thus improving organizational performance. Based
on the above theoretical basis, this paper proposes a second
hypothesis:

H2: Organizational emotional capability has a positive
impact on employee safety performance.

The Influence of Managers’
Psychological Capital on Organizational
Emotional Capability
Due to the high competitive pressure and the accelerated
market change in modern enterprises, an increasing number
of enterprise managers realize that employees’ work pressure
and ideological burden are increasing. They are more concerned
about the mental health of their employees while focusing
on compensation, benefits, and growth. Employees can accept
the reality of heavy work and pay cuts but desperately need
psychological comfort. With the development of science and
technology, the complexity of organizational work has increased,
and the study of emotional work has gradually expanded from
personal psychological experience to social situations. Enterprise
employees are in a collective working state, and the organization
is composed of people with various emotions. As a result,
personal emotions permeate every aspect of an organizational
workplace and become an essential part of organizational life.
RBT regards organizational emotional capability as a scarce
resource and holds that organizational emotional capability
is a unique resource that is difficult to imitate and replace
(Akgün et al., 2009). He et al. (2019) conducted an empirical
analysis from the perspective of leader-member exchange theory
based on resource-based theory and found that perspective-
taking between leaders and members has a significant positive
impact on organizational emotional capability. Organizational
emotional capability comprises six levels of emotional dynamics,
and the levels of emotional dynamics shown vary with emotional
resources. Psychological capital is composed of four aspects,
among which managers with optimistic personalities can convey
hope, joy, and positive emotions to the organization. Managers
with a high sense of self-efficacy are calm in work and good
at challenging and infusing the spirit of trial and error into
the organization. Transformational leaders have a strong sense
of self-efficacy, an optimistic work attitude, and the ability
to face a complex work environment. Studies have found
that transformational leaders significantly positively impact
organizational emotional capability (Zineldin, 2017). Based on
the above theoretical basis, the third and fourth hypotheses are
proposed in this paper:

H3: The impact of managers’ psychological capital on
organizational emotional capability.

H4: organizational emotional capability plays a mediating
role in the relationship between managers’ psychological
capital and employees’ safety performance.

RESEARCH DESIGN

Data Collection and Sample Survey
In this paper, the data collection form is the questionnaire
survey. The questionnaire distributed object for some of China’s
industrial enterprises contains construction, tobacco and mining,
and other enterprises, mainly construction enterprises and
tobacco. The subjects of the questionnaire survey were grassroots
managers and front-line employees closely related to safety
work in their enterprises. Due to the particularity of the
construction industry, the working cycle of front-line employees
is usually from project initiation to completion of the whole
construction cycle, so the hard-working environment and long-
term absence from the home affect the mentality of employees.
Therefore, as the main body of wealth creation in construction
enterprises, the safety performance of front-line employees
is significant. Basic-level managers are subservient to high-
level and middle-level managers. Their primary responsibility
is to assign specific work tasks to front-line staff, command
and supervise on-site operations, and ensure the practical
completion of various work tasks. Grassroots managers work
with employees most of the time, and their personalities,
behaviors, and work situations play an imperceptible role in the
psychological perception of employees. Effective communication
between grass-roots managers and employees and a good
organizational atmosphere between them can play an important
role in improving employees’ safety awareness and strengthening
enterprise safety management. Therefore, grassroots managers
and their direct employees are selected as the subjects of this
questionnaire survey, which fits the theme of this study. In
this study, the number of managers and employees was 1:2 to
distribute questionnaires in pairs (before issuing questionnaires,
it was assumed that one manager supervised two employees).
To reduce common variance, the paired samples of managers
and subordinates are used for data sampling analysis. To ensure
the quality of the questionnaire survey results and avoid the
influence of certain contingency in the sampling process on the
research conclusions, at the same time, due to the limitation
of time, human resources and other resources required by the
questionnaire survey, the ratio of managers and subordinates in
the questionnaire survey is 1:2. Before issuing questionnaires, the
research team asked for the consent of enterprises by elaborating
the purpose of this questionnaire survey and committed to
the anonymity and confidentiality of the questionnaire. Before
issuing the questionnaires, the research team numbered the
questionnaires from different enterprises to ensure the integrity
of the information collected. To ensure the rationality and
effectiveness of the formal questionnaire, 50 questionnaires
were issued for a small sample test before the formal survey,

Frontiers in Psychology | www.frontiersin.org 5 April 2022 | Volume 13 | Article 854620108

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-13-854620 April 20, 2022 Time: 10:36 # 6

Peng et al. Psychological Capital and Safety Performance

and the questions reflected in the test results were adjusted
before the formal questionnaire survey. Questionnaires in the
formal stage were collected in the form of a questionnaire star
and via on-site distribution. The research team distributed 480
questionnaires to employees and 200 to direct managers. A total
of 168 questionnaires for managers and 365 questionnaires were
collected. After removing invalid data demonstrating excessive
answer consistency or with more than three missing values, 157
valid questionnaires for managers and 314 valid questionnaires
for employees were obtained.

The effective recovery rate of the managers’ questionnaires
was 78.5% and that of the employees’ questionnaires was 65.4%.
The effective recovery rate of the employees’ questionnaires
is lower than that of the managers’ questionnaires, indicating
that managers’ cooperation degree is higher than employees’
cooperation degree. The final analyzed sample comprised 314
groups. Table 1 shows the demographic data of the survey
statistics. The characteristics of the enterprises are as follows:
construction enterprises account for 61.1%, tobacco enterprises
account for 8.9%, and other industrial enterprises account

TABLE 1 | Descriptive statistics of demographic variables.

Classification Number of
people

Proportion: %

Form of business Tobacco 14 8.9

enterprise Construction 96 61.1

Other 47 30

The scale of the Less than 100 people 83 52.9

enterprise From 100 to 300
people

27 17.2

More than 300 people 47 29.9

Gender of Male 126 80.3

management Female 31 19.7

Age of 20–30 16 10.2

management 30–40 32 20.4

40–50 61 38.9

50–60 48 30.6

Educational
qualifications of the

Junior high school and
below

0 0

management High school and
technical secondary
school

42 26.8

College degree or
above

115 73.2

The gender of the Male 237 75.5

employee Female 77 24.5

The age of the 20–30 84 26.8

employee 30–40 85 27.1

40–50 101 32.2

50–60 44 14.0

Employee’s degree Junior high school and
below

32 10.2

High school and
technical secondary
school

120 38.2

College degree or
above

162 51.6

for 29.2%. Enterprises employing under 100 people accounted
for 52.9%, enterprises with 100–300 people accounted for
17.2%, and enterprises with more than 300 people accounted
for 29.2%. Of the managers, 80.3% were male, and 19.7%
were female. In total 26.8% of the managers had a junior
middle school education, and the remaining 73.2% had a
high school education or above. Managers 20–30 years old
accounted for 10.2% of the sample, those 31–40 years old
accounted for 20.4%, those 41–50 years old accounted for
38.9%, and those 51–60 years old accounted for 30.6%. Of
the employees, 75.5% were male, and 24.5% were female. In
total, 38.2% of the employees had a junior middle school
education, and the remaining 51.6% had a high school education
or above. Employees aged 20–30 accounted for 26.8% of the
sample, those age 31–40 accounted for 27.1%, those aged 41–
50 accounted for 32.2%, and those aged 51–60 accounted for
14%. The gender ratio of managers and employees participating
in the questionnaire survey includes more males than females
because of the particularities of the construction, tobacco, and
other industries.

Measurement of Variables
To ensure the rationality of this study and the excellent reliability
and validity of the scales in the questionnaire, all variables
in this paper are from the standard scales that have been
empirically tested and matured by previous scholars. To ensure
the rationality of this study and the good reliability and validity
of the scales in the questionnaire, all variables in this paper
are from the standard scales that have been empirically tested
and mature by previous scholars. The selection of management
psychological capital scale mainly refers to the western scholar
Luthans et al. (2006) and Chinese scholar Ke et al. (2009a)
to develop scales with different cultural characteristics; The
selection of the scale of organizational emotional ability mainly
refers to the scale developed by Akgün et al. (2009). The employee
safety performance scale mainly refers to the scale developed
by Indian scholar Vinodkumar and Bhasi (2010) and Chinese
scholar Gao et al. (2015). The main variables in the questionnaire
are psychological management capital, organizational emotional
capability, and employee safety performance. In addition to the
above variables, the questionnaire also includes the background
information of the investigated enterprises, managers, and
employees. Culture in different countries all have their own
unique value systems, and cultural differences can cause
individuals to generate heterogeneous feelings or perceive the
same emotions (Chin et al., 2022). Moderation is Chinese people’s
core cultural and psychological traits (Li et al., 2021). In addition
to the control variables, the questionnaire is measured by a six-
point Likert scale to avoid the impartiality of moderation and
compromise, where one represents very inconsistent and six
represents very consistent. The specific measurement scale design
is shown in Table 2.

Psychological Capital
Compared with Western culture, which emphasizes individual
freedom and independence, Chinese culture pays more attention
to managing interpersonal relationships, significantly impacting
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TABLE 2 | Variable measurement items.

Variable Label Measure the question item

Psychological capital PC1 I can do my current job.

PC2 I love challenging tasks and desire success.

PC3 I can objectively understand their shortcomings, humbly learn from the strengths of others.

PC4 I can respect my leaders, colleagues, and subordinates and understand the shortcomings and mistakes of others.

PC5 I keep my promises, listen to important decisions, and encourage others to make more comments.

PC6 When meeting with management, I was confident in stating things within the scope of my work.

PC7 I believe I can analyze long-term problems and find a solution.

PC8 I can always keep a clear mind in adverse or favorable situations and important moments or occasions.

PC9 At the moment, I am achieving the work goals that I have set for myself.

PC10 At work, I will solve the problems anyway.

PC11 I feel like I can handle many things simultaneously in my current work.

PC12 At work, I usually expect the best when something is uncertain.

PC13 The problems at work, I think, are short and can be solved and do not easily lead to frustration or despair.

PC14 I am optimistic about what will happen in the future of my work.

Organize emotional abilities OEA1 Our ability brings hope to our employees.

OEA2 Our enterprise managers encourage a positive and enthusiastic treatment of the work.

OEA3 Our company encourages our employees to express their opinions and emotions freely.

OEA4 Our company manages its employees rigorously.

OEA5 Our business can tolerate problems with our employees because of innovation.

OEA6 Our employees can understand what others feel.

OEA7 Our employees communicate closely with each other.

OEA8 Employees in our company can understand their feelings without directly sharing their experiences.

OEA9 The employees in our business are together because they have common interests, the most important of which are
emotional bonds.

Safety performance SP1 I will use the necessary safety equipment in strict accordance with the relevant regulations.

SP2 I follow the correct security rules and procedures at work.

SP3 I only work if I am sure it is safe.

SP4 Sometimes I don’t follow the correct workflow because of a lack of time or familiarity with the work.

SP5 I consciously participate in safety training, take the initiative to understand security knowledge or information.

SP6 If I find any security-related issues in my company, I always point them out to management.

SP7 I encourage my colleagues to work safely and proactively help them do their safety work well.

SP8 I volunteer for tasks or activities that will help improve safety in the workplace.

life and work. The research object of this paper is mainly
Chinese enterprises. Therefore, considering the cross-cultural
background, this paper considers the differences between
Chinese and Western cultures in measuring psychological
management capital and combines two Chinese and Western
culture scales in selecting a psychological capital scale: (1)
Western scholar Luthans et al. (2006) developed a scale with four
dimensions: self-confidence, resilience, optimism, and hope. (2)
Chinese scholar Ke et al. (2009a) developed an 8-dimensional
scale of self-confidence, courage, optimism, ambition, tenacity,
modesty, honesty, stability, tolerance, forgiveness, respect and
comity, gratitude, and dedication. Examples of the 14 items
include “I like challenging tasks and am eager for success” and “I
can objectively understand my shortcomings, humbly learn from
the strengths of others.”

Organizational Emotional Capability
Organizational emotional capability was measured by referring to
the scale developed by Akgün et al. (2009) with nine items, such
as “our company’s managers encourage positive and enthusiastic

work” and “our company encourages employees to express their
opinions and emotions freely.”

Safety Performance of Employees
In this study, the safety performance of employees was mainly
measured with the scale developed by Vinodkumar and Bhasi
(2010), translated by Gao et al. (2015) and is measured with
eight questions: “I will strictly use necessary safety equipment
under relevant regulations” and “I follow correct safety rules and
procedures at work.”

Control Variables
This paper considers the potential impact of variables such
as gender, age, and educational background of managers and
employees on the research model. It sets the above variables
as control variables. Management gender was denoted by MG,
1 = female, and 2 = male; Age was recorded as MA, 1 = under
20–30 years old, 2 = 31–40 years old, 3 = 40–50 years old, and
4 = 51–60 years old. Degree was recorded as MD, 1 = junior high
school or below, 2 = senior high school or technical secondary
school, and 3 = junior college or above. The gender of employees
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was recorded as EG, 1 = female, and2 = male. Age was recorded
as EA, 1 = under 20–30 years old, 2 = 31–40 years old, 3 = 40–
50 years old, and 4 = 51–60 years old. Education was recorded
as EE: 1 = junior high school or below, 2 = senior high school or
technical secondary school, and 3 = junior college or above.

Analysis Methods
The questionnaire in this paper was completed by the
respondents through self-evaluation. Managers used the
psychological capital scale for self-evaluation, and employees
used the organizational emotional capability and safety
performance scale. This study uses SPSS 26.0, SPSSAU, and
AMOS24.0 to analyze the data. (1) Reliability analysis and
exploratory factor analysis were carried out to verify the
reliability and accuracy of the scale. (2) AMOS24 was used for
further confirmatory factor analysis to scale for convergent
validity and differentiate validity. (3) SPSS 26.0 and SPSSAU
were used to conduct online analysis and hierarchical regression
analysis on the sample data. (4) The process program embedded
in SPSS 26.0 was used to test the mediation effect.

Reliability and Validity Test
The Reliability
Before hypothesis testing, Cronbach’s α coefficient was used to
test the reliability of the scale used. As shown in Table 3, the
Cronbach’s α coefficients of managers’ psychological capital,
organizational emotional capability, and employee safety
performance are 0.965, 0.891, and 0.937, respectively. The
reliability coefficients of psychological management capital,
organizational emotional capability, and employee safety
performance are more significant than 0.8, indicating that
each scale has high internal consistency and good reliability
(Eisinga et al., 2013).

Validity
In this paper, SPSS 26.0 is used to conduct exploratory factor
analysis on the sample data using the Kaiser–Meyer–Olkin
(KMO) test analysis method and Bartlett test of sphericity. The
results show that the KMO value is 0.966, and the Bartlett test
of sphericity is significant at the 0.000 level, indicating that the
sample data are suitable for factor analysis.

In this paper, AMOS24 was also used to conduct confirmatory
factor analysis (CFA) on the three factors and 31 analysis items
of psychological management capital, organizational emotional
capability, and employee safety performance. The necessary
sample size was determined to be 314, which is more than
ten times the number of analyzed items. The standard load
coefficients of 14 psychological capital items are 0.797, 0.872,
0.758, 0.600, 0.817, 0.794, 0.758, 0.918, 0.834, 0.893, 0.842, 0.839,
0.906, 0.882, respectively. The standard load coefficients of the

TABLE 3 | The reliability of variables.

Variable Cronbach’ α coefficients Number of terms

Psychological capital 0.965 14

Organize emotional abilities 0.891 9

Safety performance 0.937 8

eight safety performance items are 0.920, 0.915, 0.912, 0.324,
0.872, 0.857, 0.912, and 0.892, respectively. The standard load
coefficients of the 9 items of organizational emotional ability
were 0.848, 0.881, 0.866, 0.496, 0.594, 0.763, 0.778, 0.484, and
0.714, respectively. The results showed that the standardized
load coefficient of 30 items in the questionnaire were all greater
than 0.4, and one item was 0.324. However, considering that
the Cronbach α coefficient of the whole population does not
change much after this item is deleted, the existence of this
item in validity test is beneficial to explain the influence of
factor 2. Only the loading coefficients of the two factors are
small, which has little influence on the overall data analysis. In
addition, this paper uses a relatively mature scale verified by
empirical research, so it chooses to retain this item. As shown in
Table 4, the average variance extractions (AVEs) of management
psychological capital, organizational emotional capability, and
employee safety performance were 0.666, 0.510, and 0.674,
respectively, all greater than 0.5. The composite reliability (CR)
values were 0.965, 0.941, and 0.895, respectively, all higher than
0.7, indicating that the data used in this analysis have good
aggregation validity (Chung et al., 2004).

In this paper, AMOS24 was used to conduct confirmatory
factor analysis on managers’ psychological capital, organizational
emotional capability, and employees’ safety performance to test
the discriminative validity. As shown in Table 5, for managers’
psychological capital and organizational emotional capability,
the square root values of AVE were higher than the maximum
absolute correlation coefficient between factors, indicating that
they have good discriminative validity. For employee safety
performance, its square root value of AVE is 0.821, which is
indicating that it has good discriminant validity. The AVE’s
square root of the three factors is greater than the correlation
coefficient between factors, indicating that all variables in this
study have good discriminant validity.

ANALYSIS OF RESULTS

Descriptive Statistical Analysis
Table 6 presents the means, standard deviations, and correlation
coefficients of the variables, and from the data in the table, it
can be concluded that psychological management capital and

TABLE 4 | Test of convergent validity test.

Variable AVE CR

Psychological capital 0.666 0.965

Organize emotional abilities 0.510 0.895

Safety performance 0.674 0.941

TABLE 5 | Test of discrimination validity.

Variable 1 2 3

1. Psychological capital 0.816

2. Organize emotional abilities 0.612 0.714

3. Safety performance 0.744 0.634 0.821

Frontiers in Psychology | www.frontiersin.org 8 April 2022 | Volume 13 | Article 854620111

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-13-854620 April 20, 2022 Time: 10:36 # 9

Peng et al. Psychological Capital and Safety Performance

TABLE 6 | | Means, standard deviations, and correlation coefficients of variables.

Variables M SD 1 2 3

1. Psychological capital 4.850 1.119 1

2. Organize emotional ability 4.430 1.137 0.612** 1

3. Safety performance 4.694 1.331 0.744** 0.634** 1

Notes: n = 314. The constant terms are omitted; *significant at p < 0.1; **significant
at p < 0.05; and ***significant at p < 0.001.

employee safety performance are significantly and positively
correlated (r = 0.744, p < 0.01); management psychological
capital and organizational emotional capability are significantly
and positively correlated (r = 0.612, p < 0.01); organizational
emotional capability and employee safety performance are
significantly positively correlated (r = 0.634, p < 0.01);
hypotheses H1∼H3 were initially tested.

Hypothesis Test
This study applied SPSS 26.0 software to perform hierarchical
regression on independent and dependent variables and verified
hypotheses H1, H2, and H3. The multicollinearity test found that
the VIF values in the model are all less than 5, which means that
there is no collinearity, and the DW value is near the number
2, indicating that the model does not have autocorrelation. The
model fits well. In each model in Table 7, step 1 represents the
influence of the control variable on the dependent variable, and
step 2 represents the influence of the independent variable on the
dependent variable.

First, the influence between management’s psychological
capital and employee safety performance was analyzed. As shown
by step 1 in model 1 of Table 7, taking the gender, age and other
control variables of managers and employees as independent
variables, and employee safety performance as the dependent

variable, regression analysis found that the coefficients of the
control variables were not significant, indicating that the control
variables had little effect on the regression results of employee
safety performance. The regression results of step 2, adding
psychological capital as an independent variable based on step 1,
after controlling for variables such as gender and age of managers
and employees, showed that managers’ psychological capital had
a significant positive effect on employee safety performance
(β = 0.887, p < 0.01), which verified H1.

Second, the influence effect between the psychological capital
of managers and the emotional ability of their organizations
was analyzed. As shown by step 1 of model 2 in Table 7,
taking control variables such as gender and age of managers
and employees as independent variables, and organizational
emotional capability as the dependent variable, the regression
analysis found that employees’ age had a positive influence on
organizational emotional capability (β = 0.137, p < 0.05), and
the rest of the control variables’ coefficients were not significant,
indicating that all the control variables except employee age had
little effect on the regression results of organizational emotional
capability; adding the independent variable psychological capital
based on step 1 to get step 2, after controlling for gender
and age of managers and employees, the results show that
managers’ psychological capital has a significant positive impact
on organizational emotional capability (β = 0.616, P < 0.01),
which verifies H2.

Third, the relationship between organizational emotional
capability and employee safety performance was analyzed. As
shown by step 1 of model 3 in Table 7, the regression analysis
was conducted with gender, age, and education of managers
and employees as independent variables and employee safety
performance as the dependent variable, and it was found that
the coefficients of the control variables were not significant,
indicating that the control variables had little effect on the

TABLE 7 | Regression analysis of the relationship between management psychological capital, Organizing emotional capacity, and employee safety performance.

Dependent variable

Model 1 Model 2 Model 3 Model 4

Safety
performance

Safety
performance

Organizing emotional
capacity

Organizing emotional
capacity

Safety
performance

Safety
performance

Safety
performance

Control variables Step 1 Step 2 Step 1 Step 2 Step 1 Step 2 Step

MG − 0.009 − 0.066 − 0.077 − 0.117 − 0.009 0.049 0.036

MA − 0.06 0.008 − 0.13 − 0.083 − 0.06 0.038 − 0.093

MD − 0.037 − 0.099 0.027 − 0.016 − 0.037 − 0.057 − 0.059

EG − 0.128 − 0.08 − 0.023 0.01 − 0.128 − 0.111 − 0.084

EA 0.044 − 0.028 0.137* 0.087 0.044 − 0.06 0.076

EE 0.155 0.048 − 0.007 − 0.082 0.155 0.161 − 0.026

Independent variable

Psychological capital 0.887** 0.616** 0.673**

Organizing emotional capacity 0.754** 0.347**

R2 0.01 0.557 0.028 0.39 0.01 0.413 0.611

Adjusted R2
− 0.009 0.547 0.009 0.376 − 0.009 0.4 0.601

F value 0.536 55.017 1.496 27.958 0.536 30.774 59.844

Notes: n = 314 The constant terms are omitted; *significant at p < 0.1; **significant at p < 0.05; and ***significant at p < 0.001.
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regression results of employee safety performance. Step 2 is
obtained by adding independent variables of psychological
capital based on step 1. The results show that, after controlling
variables such as gender and age of managers and employees,
the organizational emotional capability has a significant positive
impact on employee safety performance (ß = 0.754, p < 0.01),
which verifies H3.

Fourth, the mediating effect of organizational emotional
capability was analyzed by constructing model 4 with managers’
and employees’ gender, age, and education as control variables,
managers’ psychological capital and organizational emotional
capability as independent variables, and employees’ safety
performance as the dependent variable. Based on the criterion of
the mediating effect, it was found that organizational emotional
capability played a partially mediating role in the relationships
among managers, psychological capital, and employee safety
performance, thus validating hypothesis H4.

The process plugin set the confidence interval to 95%
and 5000 bootstrapping samples to further test the mediating
effect of managers, psychological capital, and employee safety
performance. To estimate the mediating effect of organizational
emotional capability more accurately, this study applied the
bootstrap method in SPSS. The 95% confidence interval
calculated by bootstrap sampling is not significant if it contains 0,
indicating no significant effect between the variables; conversely,
it is significant. As shown in Table 8, the confidence interval of
the total effect of managers’ psychological capital on employees’
safety performance is 0.797–0.977. When the gender and age
of managers and employees were controlled, the confidence
interval of the direct effect of managers’ psychological capital
on employees’ safety performance was 0.57–0.78. The confidence
interval of the mediating effect of organizational emotional
capability is 0.13–0.31. The above three variables do not
contain 0, such indicating that the total effect, direct effect
and intermediary effect among variables are significant. It also
shows that managers’ psychological capital can not only directly
and significantly affect employees’ safety performance. Moreover,
organizational emotional capability can positively influence
employee safety performance through the mediating effect.
Without the intermediary variables, the regression coefficient
of the manager’s psychological capital on employee safety
performance is 0.887; that is, the total utility value is 0.887.
When the intermediary variables are included, the regression
coefficient is 0.673; that is, the direct utility value is 0.673.
The intermediary utility value of dynamic organization in the
manager’s psychological capital on employee safety performance
is 0.214; that is, the indirect effect value is 0.214. The direct effect
and the intermediary effect account for 75.89 and 24.11% of the
total effect, respectively. Manager’s psychological capital plays

TABLE 8 | Decomposition of the total effect, direct effect, and mediating effect.

Effect BootSE BootLLCI BootULCI Effectiveness
ratio

Total effect 0.887 0.046 0.797 0.977

Direct effect 0.673 0.054 0.567 0.779 75.89%

Intermediary effect 0.214 0.047 0.125 0.312 24.11%

a mediating role in the influence of organizational emotional
capability on employee safety performance; that is, it verifies
Hypothesis H4 again.

RESEARCH CONCLUSION

The Influence Mechanism of Managers’
Psychological Capital on Employee
Safety Performance
This paper investigates the data of construction and tobacco
companies in China and selects a psychological capital scale
with local characteristics. It explores the influence mechanism
of managerial and psychological capital on employee safety
performance from organizational emotional capability. The
research results verify the following four hypotheses. H1: The
psychological capital of managers significantly impacts employee
safety performance; good psychological capital not only makes
it easy for employees to accept the management of their leaders
and hold positive attitudes toward the measures taken by their
managers but also motivates employees to be willing to add more
positive behaviors that conform to the rules. Managers with
higher levels of psychological capital have strong willpower, do
not become anxious in the face of challenges at work, believe that
there are multiple solutions, have optimistic expectations about
the outcome of challenges, and have the tenacity to persistently
solve problems, which often have a positive impact on employee
safety performance. H2: Managerial psychological capital has a
significant impact on the emotional capacity of organizations;
psychological management capital has the qualities of optimism,
hope, self-efficacy, and resilience. Managers with high levels of
psychological capital can communicate hope, joy, and positive
emotions within their organizations. Managers with high
self-efficacy are calm at work, dare to accept challenges, and
can instill an emotional ability of “trial and error risk-taking”
into the organization. H3: Organizational emotional capability
has a significant impact on employee safety performance. The
organization encourages employees to actively express their
emotions, creates an atmosphere of mutual assistance, allows
employees to communicate actively, encourages members
to establish the same vision as the organization, brings
hope and happiness to employees at work, and helps them
achieve achievements. In addition, according to the theory of
emotional events, emotional responses can significantly promote
performance. Due to the mutual influence of organizational
and individual emotions, organizational emotions are a
valuable resource in the development process of an enterprise
and motivate organizational development. Therefore, safety
performance is closely related to the organizational performance
of enterprises. H4: Managers’ psychological capital positively
affects employees’ safety performance through the mediating
effect of organizational emotional capability. Managers’
psychological capital is a psychological state that managers
show at work, and it is a critical factor that affects employees’
behavior. The psychological capital of managers influences
team members through positive emotional expression, allowing
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them to experience more positive emotions, affecting the
emotional state of employees in the organization, and then
having a positive impact on employees’ safety compliance
behavior and participation behavior. Based on empirical analysis
and focused on employee safety performance, this paper
verifies that managers’ psychological capital directly affects
performance through hierarchical regression and confidence
interval estimation. In addition, managers’ psychological capital
indirectly affects employee safety performance through the
intermediary variable of organizational emotional capability.

Practical Insights
Starting from the influence mechanism of managers’
psychological capital on employees’ safety performance, to
improve enterprises’ safety performance in the production
process and reduce the occurrence of accidents, this paper puts
forward the following management practice suggestions:

First, enterprises should pay attention to cultivating managers’
psychological capital. Psychological capital is the promoter
and catalyst of individuals’ positive working attitudes and
behaviors and is essential for effective operation and long-term
development (Chen et al., 2017). During the development process
of construction and other industrial enterprises, management
workers should reshape their psychological capital. By improving
the psychological capital of managers, managers can set a good
example for employees in practical work, increase employees’
safety compliance behaviors, and enhance enthusiasm for safety
participation, thereby affecting the improvement in employees’
safety performance. The specific methods to improve the
psychological capital ability of managers are as follows: (1)
Psychological capital assessment items should be included
in the selection process of managers. The score should be
used as an essential reference basis for selecting managers;
especially when selecting managers in safety management-related
positions, the weight of the psychological capital score should
be increased. (2) In the training process of managers, courses
related to psychological capital cultivation should be added so
that managers can understand the meaning of psychological
capital and improvement methods and consciously improve
their psychological capital ability in daily management practice.
(3) Monitoring and supervising the mental health of managers
is over time. Regular assessment and counseling should be
conducted to avoid safety problems caused by managers’
psychological capital ability decline.

Second, companies should attach importance to the
cultivation of organizational emotional capability. Studies
on organizational emotion show that although emotion is an
internal psychological experience, it has the dual characteristics
of psychology and sociology. It can act on the organization just
as it does on employees, thus affecting employees’ organizational
assumptions or basic judgments about the organization (Hareli
and Rafaeli, 2008). Currently, organizational emotional capability
is a concrete manifestation of the internal emotional mental state
of organizations and an essential resource within organizations.
It is affected by multiple prefactors, such as leadership type
and team effectiveness, while also having a meaningful impact
on organizational performance and other outcome variables

(Li et al., 2019). In this study, organizational emotional
capability plays an intermediary role in managers’ psychological
capital on employee safety performance. Based on this, in
practice, while companies attach importance to employee safety
management, they also need to pay attention to the development
of organizational emotional capability. The specific measures are
as follows: (1) Create a positive and good organizational safety
environment in the working environment of managers and
employees and maintain the order within the organization based
on a relaxed and happy mood. (2) Encourage employees to have
the spirit of innovation and practice in their work, dare to use
new methods, try mistakes, and be willing to take on challenges.
(3) Encourage employees to express their true feelings, create
a harmonious organizational environment and form free
communication channels. (4) Encourage mutual understanding
and respect among employees to feel the significance and value of
safe work. (5) Create a positive organizational culture. During the
creation process, the organization’s employees’ emotions will be
deepened to influence and regulate employees’ safety compliance
behaviors at work and consciously encourage them to participate
in safer training and publicity activities. It effectively improves
the safety performance of the entire organization.

Theoretical Significance
This research makes theoretical contribution to the study of
organizational emotional capability by studying the influence
mechanism of managers’ psychological capital on employee
safety performance. First, regarding the psychological capital of
managers and employee safety performance, previous scholars’
research has mainly focused on the impact of employees’
psychological capital on employee behavior, attitudes, and
organizational performance. This study focuses on the safety
performance of employees in high-risk industrial enterprises and
explains the influence mechanism by which psychological capital
affects safety performance. Research has found that managers
with higher levels of psychological capital influence the safety
performance of employees through the effect of role models.
Managers with higher psychological capital inject hope into their
organizations, bring joy to employees, create a positive working
environment, and encourage employees to reasonably express
their true feelings. Second, organizational emotional capability
act as an intermediary variable. Enterprises should experience
and feel the emotions of organization members and enhance their
sense of belonging. These measures are conducive to effective
communication between managers and employees and between
employees and enhance employees’ safety compliance behaviors
and participation behaviors, thereby affecting their safety
performance. In addition, choosing organizational emotional
capability as an intermediary variable in research can further
enrich the theory of the impact of managers’ psychological capital
on employee safety performance.

Research Limitations and Suggestions
for Future Research
This paper conducts an empirical analysis of the impact
mechanism on the psychological capital of managers and
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employee safety performance in construction and other industrial
enterprises. Due to the constraints of conditions, the current
study has the following shortcomings. (1) This study analyzes
only the overall three dimensions of managers’ psychological
capital, organizational emotional capability, and employee safety
performance and does not subdivide the above three variable
dimensions, such as carrying out a subdimension exploration
of self-efficacy, optimism, hope, and resilience in demission
of psychological capital. (2) The data used in the study are
mainly cross-sectional data, which cannot inform the causal
relationship between variables. Future studies will consider using
a longitudinal survey method of interval time to verify the causal
relationship between variables further.

In future research, first, the psychological capital of managers
should be divided into subdimensions, and its influence
mechanism can be further explored from the internal effect of
psychological capital. Second, the research on the impact of
safety performance can also be divided into two dimensions
of safety compliance behavior and safety participation behavior
for empirical research, and the influence mechanism of
antecedent variables on safety performance can be analyzed in
various dimensions. Finally, moderating variables are introduced
to explore the various mechanisms by which managers’
psychological capital influences employees’ safety performance in
various scenarios.
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In today’s knowledge economy, knowledge and knowledge sharing are fundamental
for organizations to achieve competitiveness and for individuals to strengthen their
innovation capabilities. Knowledge sharing is a complex language-based activity;
language affects how individuals communicate and relate. The growth in international
collaborations and the increasing number of diverse teams affect knowledge sharing
because individuals engage in daily knowledge activities in a language they are not
native speakers. Understanding the challenges they face, and how they manage
the emerging difficulties is the main aim of this manuscript. For this purpose, an
explorative case study was conducted in an international university research project,
namely the TED project. Both interviews and direct observations were employed to
understand the phenomenon better and deliberately triangulate data and improve
validity. Results show that non-native language use determines the emergence of
different language proficiency, depending on the nature of the knowledge domain–
job-related vs. non-job-related. Within non-job-related knowledge domains, the lack of
linguistic abilities, summed to the perceived cultural diversities, mainly affects people’s
propensity to engage in personal and more intense social relationships. Under such
circumstances, tacit knowledge sharing is reduced with negative consequences on the
project’s long-term innovative performance. Since the project is still running, detecting
language challenges will allow the partners to design and apply effective measures to
support cooperation with language and cultural barriers. Among them, code switching,
adopted by “bridge” actors, already emerges as tool supporting communication and
knowledge exchange.
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INTRODUCTION

Due to the globalization of both research and business activities,
the most recent changes in the organizational workforce aroused
the interest of researchers and practitioners in language diversity
and its impact on knowledge sharing in multinational and
multilingual contexts (Alinasab et al., 2021; Debellis et al.,
2021). Remarkably, Ahmad (2018, 2017) considers knowledge
sharing a language-based activity and the use of non-native
language an ambiguous and costly process, eroding some of
the advantages of the process. Similarly, Tenzer et al. (2021)
sustain that language diversity negatively affects communication
in multinational teams, thus influencing knowledge processing.
Hence, language diversity is an important and influential factor
in knowledge sharing in international contexts, teamwork,
and organizations. However, the relationship between language
diversity and knowledge sharing has not been explored in
detail; the available literature mainly focuses on business and
entrepreneurial environments.

Knowledge about knowledge sharing within international
university research teams is still lacking (incomplete) and fails to
incorporate relevant insights and perspectives (inadequacy) when
dealing with language diversity. To date, most of the available
studies deal with entrepreneurial and business multinational
teams (Henderson, 2005; Ahmad, 2018, 2017; Tenzer et al.,
2021), suggesting different adjustment approaches to remove the
obstacles caused by the use of non-native language.

In order to fill this gap, this manuscript aims to explore
how language diversity—as a measurable component of culture—
affects knowledge sharing and knowledge sharing behavior within
international research teams.

From a social psychological perspective, knowledge sharing
is theorized as a process of social interaction, based on the
knowledge exchange among individuals consciously acting to
share, with others, what they already know (Davenport and
Prusak, 1998; Caputo, 2017; Del Giudice et al., 2017).

Scholars are used to investigating how individual and
organizational factors support, or mine, knowledge sharing
within organizations or teams (Bock and Kim, 2002; Ipe, 2003;
Canestrino and Magliocca, 2016; Scuotto et al., 2020). Notably,
based on a systematic literature review, Intezari et al. (2017)
propose an integrative framework for studying and practicing
organizational knowledge culture, detailing the factors affecting,
among the others, people’s willingness to explore and share
knowledge (social interactions, openness in communication,
trust, and perception of knowledge). Moreover, Welch and
Welch (2008) focus on international knowledge transfer,
examining the range of influences—cost, transfer medium, teams,
networks, trust, staff movements, and motivation—that language
has on the process.

Language diversity is well-known in the literature for its
potential to disrupt social interaction (Mcall, 2003). Language
differences have been found to cause dysfunctional group
formations, social fragmentation, and lower individuals’
rhetorical capacities in diverse settings (Feely and Harzing,
2003). Detailing its role in sharing knowledge among the
members of international university research teams is the

main aim of our work. Accordingly, this paper investigates the
impact of language diversity on communication and knowledge
sharing in the multicultural university team belonging to the
so-called TED project (Teaching Digital Entrepreneurship). TED
is a project financed in 2020 under the Erasmus+ European
Project, involving seven university partners from five different
cultural and linguistic areas (Austria, Italy, Poland, Spain, and
Ukraine), aiming to reinforce collaboration and knowledge
sharing among the parties. The project’s final goals are updating
knowledge in digitalization and advancing a shared, international
curriculum about digital entrepreneurship. Thus, overcoming
the barriers arising from language diversity is essential to
establish effective communication among the partners and foster
knowledge sharing.

In line with the mentioned, this paper aims to detect which
challenges the TED partners face in terms of knowledge sharing
and how they manage the emerging language difficulties.

In order to get the final goal of our investigation, we
will employ a semi-structured qualitative research strategy,
which provides consistency in crucial questions and enables
robust theory building through constant comparison among
informants. Data generation will follow the protocol detailed by
Tenzer et al. (2021). Data analysis and interpretation will base on
the approach Gioia et al. (2013) recommended to prevent the loss
of information as possible.

Since contemporary science characterizes the flourishing of
international research teams, our study will provide valuable
contributions to the psychology and management fields. Since
collaborations across organizational, disciplinary, and cultural
boundaries extend the chances of sharing and creating new
and valuable knowledge (Dusdal et al., 2021), inspecting how
language diversity affects team dynamics is worth mentioning.

The manuscript is organized as follow: the first section
provides an overview of the scientific literature dealing with
Knowledge Sharing (KS) within university research teams and the
role played by the language diversity. Then, section two details
the adopted methodology with reference to both materials and
research procedure. Findings are illustrated and discussed in
sections three and four. Finally, conclusions and limitations of
the manuscript are reported in the last section.

LITERATURE REVIEW

Knowledge Sharing Within International
University Research Teams
Both globalization and the fierce economic competition impel
firms to innovate continuously to maintain competitiveness.
Depending on the above, knowledge has become one of the
most strategically significant resources. There is an increasing
recognition that creating, transferring, and sharing knowledge is
crucial to get firms’ competitive advantage (Grant, 1996; Spender
and Grant, 1996; Davenport and Prusak, 1998; Foss and Pedersen,
2002). Researchers do not reach a consensus on the distinctions
between knowledge and information. Notably, Machlup (1980),
Kogut and Zander (1992), and Zander and Kogut (1995) consider
knowledge much more than a piece of information, knowledge
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including information and know-how. By contrast, Huber
(1991); Makhija and Ganesh (1997), and Bartol and Srivastava
(2002) do not find any practical advantage in distinguishing
knowledge and information when dealing with knowledge-
sharing research. Under this consideration, we use the terms
knowledge and information interchangeably since this research
focuses on KS within international university research teams.

Knowledge sharing refers to making knowledge available to
others who participate in this process of exchange. Participants
do not receive any compulsory pressures; thus, KS emerges as
a conscious and voluntary act (Davenport, 1997) developing
in collaborative settings (Hendriks, 1999). Different from the
knowledge transfer, KS includes providing knowledge to others
(transfer of knowledge) and searching for knowledge from
others, thus always resulting in an exchange mechanism
(Wang and Noe, 2010).

Scholars document the benefits of KS at both individual
and organizational levels. Sharing knowledge among people
contributes to individual learning (Andrews and Delahaye,
2000; Nidumolu et al., 2001), supporting creativity and the
diffusion of innovative ideas within the organization (Armbrecht
et al., 2001; Caputo et al., 2021). Employees engaging in KS
activities are more likely to find solutions to their complex
problems (Ghaznavi et al., 2011); cooperation and discussions
among colleagues enhance employees’ productive capacity,
ultimately affecting organizational performance (Ahmad, 2017).
Moreover, collaboration among employees provides the linkage
between individual and organizational learning, mainly because
individual learning contributes to organizational learning,
supporting the firm’s competitive advantage (Hendriks, 1999).
Despite this, KS is a complex process influenced by several
obstacles (Khelladi et al., 2022). It requires effective knowledge
management strategies aiming to neutralize or limit the
“problems that lie in the intersection of organization and
knowledge processes” (Foss, 2007, p. 39).

Knowledge sharing is even more crucial in university research
teams (Hernaus et al., 2019) since the universities are expected
to support the improvement of knowledge in society. Notably,
many changes have affected universities for the last years,
universities experiencing the transition from the traditional
mission of education and research to a broad assignment
involving the contribution to the economic development by
means of the knowledge transfer of its research results (Feola
et al., 2020). In line with the mentioned, scholars recognize
entrepreneurial universities (Etzkowitz et al., 2000; Mian,
2011; Fayolle and Redford, 2014) as key actors of economic
growth and wealth creation, embedded in various nested and
interdependent competitions (Krücken, 2021). Consequently,
formal evaluations, performance measures, and comparative
indicators are introduced to assess academics’ capacity to get
research results. Therefore, academics are forced to compete
to achieve promotions, publications, and funds for projects
(Ballesteros-Rodríguez et al., 2020; Dusdal and Powell, 2021).
Under such circumstances, the collaboration between and
among researchers is increasingly emphasized at both the
national and international levels. Thus, “contemporary science
is marked by expanding, and diverse forms of teamwork”

(Dusdal and Powell, 2021, p. 235), and university research
teams establish to succeed in this new learning race (Powell,
2020). Notably, university research teams are communities
of researchers working together to get a defined knowledge
aim (Katz and Martin, 1997). In so doing, team members
develop research activities, share materials, and financial
resources, exchanging ideas and expertise. In line with the
mentioned, university research teams could be considered the
ideal background for KS since all members can easily access
the knowledge of others and expand their cognitive abilities
(Oliveira et al., 2019). Despite this, many features can mine the
effectiveness of KS within university research teams, eroding
the benefits of the process. Knowledge exchange in university
research teams is not an automatic route but a complex
process of interaction among different individuals, threatened by
multiple factors.

Based on a review of the theories and research related to
knowledge sharing, Ipe (2003) identified four major factors
that influence knowledge sharing between individuals in
the organizations: the nature of knowledge, motivation to
share, opportunities to share, and the culture of the work
environment. Organizational climate and knowledge governance
mechanisms—complexity and centralization; commitment-
based vs. transaction-based mechanisms; incentives and
rewards–also add to the obstacles to KS (Wang and Noe, 2010;
Canestrino and Magliocca, 2019, 2016) (Figure 1).

The nature of knowledge—tacit vs. explicit; simple vs.
complex; and independent vs. systemic (Kogut and Zander,
1992; Nonaka and Takeuchi, 1995)–and its “casual ambiguity”
represent the main objective obstacles to the KS process
(Canestrino and Magliocca, 2016). Starting from Polanyi’s
conceptualization of tacit knowledge (Polanyi, 1962), Nonaka
and Takeuchi (1995) widened the notion, opposing to the tacit
knowledge its natural reverse, namely the explicit knowledge.
Nowadays, the dominant classification of knowledge within the
organizations divides it into two types, tacit and explicit. Explicit
knowledge can be easily codified and transferred by documents
or other standardized tools. Tacit knowledge, on the contrary,
cannot be easily transferred because of its embeddedness in the
human mind and into the organizational routines (Simonin,
1999). Unlike explicit knowledge found in manuals or books,
tacit knowledge is not easy to articulate, codify, or transfer
directly from one person to another. Consequently, sharing
tacit knowledge requires close interactions between and among
the organization’s members, storytelling, traditions, and routines
(Von Krogh et al., 2000). Nevertheless, compared to the
explicit, tacit knowledge is more valuable for gaining firms’
competitive advantage since it is difficult to imitate and replicate
(Grant, 1996).

Motivation to share belongs to the so-called subjective
obstacles to KS (Canestrino and Magliocca, 2016). Notably,
people without a solid personal motivation are not likely to
share knowledge (Stenmark, 2001); thus, a Knowledge Hoarding
(KH) establishes, threatening the continuity of the organization’s
knowledge base and innovativeness (Anaza and Nowlin, 2017;
Trusson et al., 2017; Bilginoğlu, 2019; Canestrino and Magliocca,
2019; Khelladi et al., 2022). KH refers to “an individual’s deliberate
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FIGURE 1 | The Obstacles to KS within Organizations. Source: Authors’ elaboration.

and strategic concealment of knowledge and information or the fact
that they may possess relevant knowledge or information” (Evans
et al., 2015, p. 495). In their “knowledge hostility model,” Husted
and Michailova (2002) examined the reason why knowledge
senders may choose to hoard their knowledge. According to
the authors, individuals wish to protect what they know since
their competitive advantage relates to “the quality and value
of the knowledge he or she possesses’’ (Husted and Michailova,
2002, p. 65). Since knowledge is often considered “hard-won,”
people may develop a strong feeling of personal ownership,
thus collecting and storing information that could be useful
in the future (Husted et al., 2012; Anaza and Nowlin, 2017).
Reasons for hoarding were also examined by Du Plessis (2005),
Willem and Buelens (2007), Yang (2007), Kuo and Young (2008),
Yamao et al. (2009), Tseng (2010), and Wang and Noe (2010).
They all recognize that people hoard knowledge because they
wish to retain power and/or control. Similarly, the competitive
behaviors of academics can reduce their willingness to share
knowledge with colleagues to get superior research performance
(Hernaus et al., 2019) even though the distribution of power
matters in organizations. Ghoshal and Bartlett (1994) argued that
trust facilitates learning and decisions to exchange knowledge
among individuals. Mainly, trust alleviates the negative effect of
perceived costs on sharing (Kankanhalli et al., 2005), diffusing
the idea that others are contributing equally to the community
knowledge growth and that no one is opportunistically exploiting
the partners’ cooperative efforts (Canestrino and Magliocca,
2019). In this context, the role of the team leader is crucial in
creating a trustful environment that encourages team members
to share their ideas and knowledge (Liu and Phillips, 2011;
Castellano et al., 2017, 2021).

Organizational climate, knowledge governance mechanisms,
and the lack of incentives and rewards, also influence individuals’
and employees’ knowledge-sharing behavior. Notably, an
organizational climate that emphasizes individual competition
may limit KS. In contrast, cooperation supports trust-building
among the parties, intensifies the frequency and the intensity of
the relationship, shaping the conditions for knowledge sharing
within the firms and the teams, as well (Wang, 2004; Willem
and Scarbrough, 2006; Schepers and Van den Berg, 2007; Wang
and Noe, 2010). In Abili et al. (2011) analyzed the impact of
complexity and centralization on the flow of information among

organizations’ employees. According to their findings, the less
centralized structure is, the more KS occurs, suggesting managers
create open workspaces (Huang et al., 2013) and encourage
more informal meetings (Wang and Noe, 2010) to increase
communication flow throughout the organization (Ali et al.,
2018). Notably, both formal (training programs, structured work
teams, and technology-based systems) and informal (personal
relationships and social networks) facilitate learning and the
exchange of knowledge among people (Brown and Duguid, 1991;
Nahapiet and Ghoshal, 1998; Ipe, 2003; Khelladi et al., 2022).
Focusing on how knowledge governance mechanisms affect the
KS within organizations, Husted et al. (2012) found that “the
use of transaction-based mechanisms promotes knowledge-sharing
hostility by strengthening individuals’ reasons for hoarding and
rejecting external knowledge, and negatively affects individuals’
attitudes toward sharing knowledge about mistakes” (p. 768). By
contrast, employing commitment-based mechanisms diminishes
knowledge-sharing hostility among individuals, thus supporting
KS processes. Finally, both concrete and perceived rewards and
penalties for individuals who share and do not share knowledge
influence the KS process (Ipe, 2003). Yao et al. (2007) suggest
that the lack of incentives is the most important barrier to
knowledge sharing across cultures. Many scholars (Hansen et al.,
1999; Liebowitz, 2004; Nelson et al., 2006) also recommend
using rewards and other incentives to sustain KS and develop
a supportive knowledge culture. Despite the mentioned, no
consensus arises from the results of empirical researchers aiming
to investigate the positive linkage between incentives (as extrinsic
motivation) and KS (Wang and Noe, 2010). Thus, as Ali et al.
(2018) recently demonstrated, the link between rewards and KS
varies across the business environment.

Most of the examined obstacles to KS affect the knowledge
exchange within university research teams. As mentioned, KS
among university team members is not automatic, mainly
because of the competitive behaviors of academics and the
expansion of the team scale, the last resulting in the reduction of
frequent communications among the parties (Xia and Ya, 2012)
and a growth of cultural and linguistic diversity (Henderson,
2005; Ahmad, 2017; Dusdal et al., 2021). KS requires researchers
to become involved in joint discussions and exchanging ideas
(Han et al., 2014). Interaction and communications among the
team members are necessary to promote the commitment, trust,
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and cohesion that enable knowledge exchange (Zboralski, 2009).
If communications reduce, mutual understanding is more
challenging to establish, negatively impacting the team learning
process and performance (Xia and Ya, 2012).

Moreover, regardless of what the university team does to
reach its research aims, culture and language diversities affect
how knowledge is communicated, diffused, and shared among
the members. Schein (1985) defined culture as a “pattern of
basic assumptions” (p. 9) that is developed by a group that faces
everyday problems. Moreover, culture also defines “how members
of a group take action, how they determine what is relevant
information, and when they have enough of it, to determine
whether to act and what to do” (Schein, 1985, p. 89). The linkage
between culture and knowledge is evident in the above definition
and stressed by many authors in knowledge management
studies (Canestrino and Magliocca, 2019; Canestrino et al.,
2020; Orlando et al., 2020; Cillo et al., 2021). Notably, De
Long and Fahey (2000) identified how organizational culture
influences KS, namely by (a) shaping the assumptions about what
knowledge is, (b) defining the relationship between individual
and organizational knowledge, (c) creating the context for social
interaction; and finally, by (d) defining which type of knowledge
will be used in a particular situation.

Similarly, language as a vehicle of knowledge is widely
accepted in the literature. Language affects knowledge creation
and sharing and provides the base for social interaction (Choo,
1998; Renzl, 2007). Because of the expansion of collaboration
across organizational and cultural, university research teams
are expected to manage the challenges arising from cultural
and linguistic diversity. Operating across different cultures and
languages is a crucial feature of contemporary science since it
extends the chances of discovery. However, compared to cultural
diversity in international teams, which was widely discussed
among the scholars (Iles and Hayers, 1997; Smith and Berg, 1997;
Maznevski and DiStefano, 2000), literature devoted relatively
little attention to language diversity, which is the focus of
our investigation.

The Impact of Language Diversity
The linkage between language and KS has attracted the attention
of scholars in recent years (Welch and Welch, 2008; Schomaker
and Zaheer, 2014; Ahmad and Widén, 2015). Language is
expected to significantly influence any organization characterized
by linguistic variations (Lauring and Selmer, 2011). As Chomsky
(1992) noted, language affects many aspects of human life;
language provides the context within which people learn and
know. Notably, language plays a crucial role in constructing
knowledge, serving as a vehicle of both thoughts and meanings
(Renzl, 2007). In line with the mentioned, the rise of multilingual
organizations and research teams fostered the debate about the
effectiveness of knowledge production and sharing within teams
composed of different languages. “The presence of a multitude of
speakers of different native languages” (Lauring and Selmer, 2012,
p. 157) is defined as language diversity. As Henderson (2005)
noted, language diversity may be responsible for communications
breakdowns caused by weak language proficiency. Lack of
linguistic skills in a specific language (mainly the official language

adopted within a given group or within an organization) may lead
to misunderstandings and incapacity to share knowledge (Makela
et al., 2007; Welch and Welch, 2008).

Moreover, language diversity is reported to challenge the
development of social relationships, language weaknesses being
responsible for a linguistic sidelining, with people choosing
to reduce their involvement in team communication (Tenzer
et al., 2021). Within knowledge management, Henderson (2005)
analyzed language diversity from a socio-linguistic perspective,
demonstrating it has a crucial role in socialization processes
and team building, affecting both communications among
the parties and mutual perception. The author noted that
language diversity in international management teams poses
many challenges for both native and non-native speakers.
Depending on it, managers and leaders should detect language
diversity to address its main consequences. Within the field of
knowledge management, Ahmad and Widén (2018) examined
the process of KS in non-native language contexts, detailing
the strategies adopted by the employees to deal with problems
of KS. One of the significant findings of their study is that
employees feel that knowledge sharing in a non-native language
setting is a costly activity. Lack of linguistic proficiency or
knowledge deficiency (lack of expertise) makes it difficult to
manage communications, impelling people to adopt some
strategies—discourse adjustments, media adjustments, and
language adjustments—to deal with linguistic differences.

Similarly, the two language practices known as code-switching
and convergence were examined to understand their impact
on individual KS in multilingual organizations (Ahmad and
Widén, 2018). More recently, Tenzer et al. (2021) investigated
how language diversity affects communication and knowledge
processing in multinational teams. Based on empirical research,
the authors show that two kinds of language barriers—
evident and hidden barriers—negatively affect participation and
sense-making in multinational teams. These barriers mine the
effectiveness of more complex knowledge processing activities,
asking for deepening explorations.

Despite scholars recognizing the relevance of language
diversity in KS, research on the topic is still at its initial stage, and
empirical evidence mainly refers to multinational organizations,
where the perceptions of leaders, managers, and employees
are usually mixed with synthesizing the results. In this regard,
focusing on the impact of language diversity on KS within
an international research team represents our current effort of
enriching the literature about the topic.

MATERIALS AND METHODS

Study’s Context
Teaching Digital Entrepreneurship project in the context of
this investigation about the impact of language diversity on
knowledge sharing in the university research team. Notably, TED
is a project financed in 2020 under the Erasmus+ European
Project, involving seven university partners mainly from UE
(with the only exception of Ukraine). The Krakow University of
Economics (CUE) (Poland) leads the project. University of Jaèn
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(UJ) (Spain); the Wirtschaftsuniversitat Wien (WU) (Austria);
the Boris Grinchenko Kyiv (BGU) University (Ukraine) and three
Italian Universities—Parthenope University of Naples (UP),
University of Salerno (US), and University of Foggia (UF)—
belong to the international networks. The project started on
September 1, 2020, and it is still running. The duration time
of the project is 36 months; thus, it will end on August 31,
2023. The project aims to fill the gap between the competencies
required (to both the individuals and the organizations) to
compete in a digitalized world and the High Educational
teaching programmes, mainly addressed to transfer knowledge
to start and manage a traditional business. Accordingly, updating
knowledge in digitalization and advancing a shared, international
curriculum about digital entrepreneurship are the main expected
results of the project. The curriculum will be equipped with
teaching guidelines, a textbook, and a casebook, allowing for new
technology inclusion into education programs. These materials
result from the collaboration among all the involved partners,
called to share ideas and knowledge to build a new teaching
methodology in a very advanced research field.

Shows the structure for the whole project. Each partner
joined the project with 2–4 members directly involved in the
different tasks. For this research, only the partners (project
coordinator, tasks’ leaders/coordinators, and team members)
directly involved in the research activities were selected
for investigation (Figure 2).

Under the project schedule, official meetings (kick-off
meetings, follow-up meetings, mid-term meetings, and
retrospective meetings) should be organized to plan and
check the team research activities. Because of Pandemic, the
kick-off meeting was organized online in September 2020.
The follow-up meeting, hosted in Cracow on September 2021,
followed it. At the time of this investigation, one project output
(O2 = teaching guidelines for digital entrepreneurship) was
completed. O1 (Textbook “Doing Business Digitally”) and
O3 (Casebook “How to do business in the digital era?”) were
completed in their final draft stage.

Team members met online every month to discuss the
research issues and project advancements. English is used as
a common language for official communication and formal
and informal meetings. Since partners come from five different
countries, speaking a different language—Austria, Italy, Poland,
Spain, and Ukraine—the project is suitable for the research
purpose advanced in this manuscript. Detecting the challenges
language diversity determines in knowledge sharing within
university research teams is explorative. Thus, adopting a single
case study method is deemed a suitable research strategy in such
circumstances (Eisenhardt, 1989; Yin, 2009).

Data Collection and Procedure
In total, 13 in-depth interviews were conducted with the
representatives of the five different languages participating in
the project as research members/leaders/coordinators. Three
further interviews were conducted as a confirmatory step.
Since information begins to repeat and no additional issues
were identified, data collection becomes redundant (Strauss and
Corbin, 1994; Guest et al., 2006; Kerr et al., 2010). Thus, in

this analysis, data saturation was reached with 13 interviews. It
is in line with the Italian universities’ main representativeness,
which accounts for the majority of the participants in the project.
The inclusion of interviewees from all the different languages
enhanced the subject diversity and unit triangulation of the data
(Marschan-Piekkari et al., 1999). Additional information was
collected through direct observations (two of the authors of this
manuscript belong to the research project, and they actively
participated in all the virtual and physical meetings organized
by the international team), in line with Makela et al. (2007).
Furthermore, project documentation, research notes, intranet
and internet data, and archival data were used for triangulation.
Provides detailed information on the research design (Table 1).

None of the interviewed are English native speakers. An
invitation to participate in the survey was e-mailed to the TED
members at the beginning of December 2021. Disposals were
scheduled following each member’s availability; thus, interviews
were managed from the middle of December 2021 and January
2022. All of the 14 interviews were conducted through the
university web platform and were video-recorded. The average
interview time was 33 min, the shortest was 21 min, and the
longest was 50 min. As Yin (2009) recommended, a research
protocol—including the interview guide and the procedure
guide—was planned before engaging in the research. The
interview guide, based on open-ended questions–was developed
following Ahmad (2018). Questions mainly focus on the
experience developed within the project, how language diversity
(use of non-native language) affected social interaction and KS,
and how this is perceived to mine the team’s ability to achieve
the project aims. Notably, participants were asked to provide
practical examples of the difficulties they faced during online
and face-to-face meetings to contextualize both the relational and
the learning dynamics characterizing the project (Augier et al.,
2018). Questions about the use of non-native language during
online and physical meetings were added to clarify how the use
of technology supports or mines social interactions and KS. It
means asking the interviewees to compare the same activities (in
a non-native language) in a physical and virtual environment.
The complete interview guide is reported in Supplementary
Appendix 1.

The intertwining of interviews, direct observation, and data
collection allowed the interviewer to further elaborate on
the emerging themes and fine-tune the questions’ orientation.
Interviews were transcribed verbatim, and NVivo 11 was used
for qualitative data analysis. Data analysis and interpretation
followed the approach recommended by Gioia et al. (2013).
This approach helped prevent the loss of information by
coding the data corpus (informants’ voices) as first-order
codes before aggregating them to second-order themes (abstract
concepts from the first-order categories) and finally identifying
the aggregate dimensions (theoretical themes). Coding was
undertaken conservatively, being based only on what the
data explicated. By comparing the codes, similarities and
differences were identified, and the number of codes was
reduced. In particular, each researcher separately coded the
concepts of the first order, carried out consistency checks,
and carefully coded all the textual data, thus allowing
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FIGURE 2 | TED project structure.

multiple coding of each textual unit, thereby guaranteeing
data triangulation.

FINDINGS

The section is structured by the thematic blocks that emerged
from our investigations, mainly referring to the role of language
diversity in communication and KS within the international
university research team, the language variations in KS, and the
role of technology (ex.: virtual communications). The presentation
of findings and their advance in a broad theoretical model reflect
the process of inductive mid-range theory building.

The Role of Language Diversity in
Communication and Knowledge Sharing
Within Teaching Digital Entrepreneurship
The large majority of the interviewed agree they have not
experienced strong KS difficulties directly connected to the use
of English in pursuing the project’s goals, nor in the related job
communication. This result appears obvious, as all the partners
have been embedded in research activities and international-
related tasks for many years (from three to more than 20 years).
Additionally, all of them use English every day to manage jobs–
mainly to read papers; send and receive e-mails. English language
spoken activities are less frequent, varying from every day to every
three months. As some interviewed reported:

TABLE 1 | Research design.

In-depth interviews Supplementary
data
collection

Participants and their native language

Country Native
language

N.
Interviews

Team
members

Austria German 2 2 Direct
observation;
Project
documentation;
Research
notes;
Intranet and
internet data;
Archival data

Italy Italian 5 13*

Poland Polish 2 3

Spain Spanish 1 2

Ukraine Ukrainian 3 3

Total 13 23

*Here, the total number refers to the number of researchers belonging to the three
Italian Universities—Parthenope University, University of Foggia, and the University
of Salerno. Representatives from the three Universities were interviewed until the
saturation of the collected information.

“Inside our project, I have no strong language problems, since all the
participants are very qualified in English. . .”

“I think we are quite advanced. . .in my opinion, we do have not
many difficulties because we can always ask each other: ok, what do
you mean? I do not understand. Can you please explain me?”
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Despite this, individuals from various linguistic backgrounds
require members to spend more time listening to the partners
before understanding them. Notably, different accents are
perceived as the main obstacle to communication within the
team, requiring a time-spending relationship to overcome it.

As some interviewed reported:

“. . . since different countries are involved, and partners have
different pronunciations, I usually need to listen twice or three times
to one person who is speaking with a specific accent, and after that,
it’s easier for me to understand him.”

“Accent is totally different from one person to another;
sometimes I’m challenged by the accent of person to whom I’m
speaking.”

Moreover, some difficulties in understanding and KS are
reported depending more on “cultural matters” than on the
partners’ language abilities.

“I got troubles in understanding what some partners are explaining
in terms of “systems,” “education,” “institutions,” etc. . . . but it does
not depend on the English, but on the meaning, they give to such
kind of words. . . I’m not able to much these concepts with the
context I live in; thus, it is more difficult for me to understand
them. . ..”

“Some partners are very “formal” when communicating. . . It’s
not a language problem. . .it depends on the individuals’ behavior
and on how they relate to all the others. . .I’m a very informal
person. . . I do not feel comfortable with such formal behavior.”

“I perceive some weaknesses in the project related to how some
activities were managed. . .I mean in terms of deadlines, scheduling,
and coordination. There was not a problem of English proficiency,
but a cultural one. . . Leadership was different when jumping from
one task to another, affecting how we work on the outcomes.”

Language embodies the specific culture and strongly interacts
with other cultural components—such as values, cognitive
schema, and demeanor. Despite this, our empirical evidence
shows that language has a distinct influence on the functioning
of the international research team and the KS among the
partners. Our results find support in the studies by Hambrick
et al. (1998) and Welch and Welch (2008), according to
which language is deserving of investigation in its own right.
However, suppose we accept that “Language has an importance
above and beyond the “embeddedness-in-culture” perspective”
(Welch and Welch, 2008, p. 341). In that case, we should
agree on the existence of a double challenge to KS within
the examined international research teams. The first challenge
depends on the lack of language proficiency, the last one
responsible for the more visible difficulties in communication
and socialization. The second challenge is less visible and depends
on the different meanings/interpretations that people attribute to
certain words or sentences. Of course, people use language to
construct reality and versions of the social world (Renzl, 2007),
language acting as a symbolic representation of society. This
symbolic representation arises from history, traditions, heritage,
functioning of national systems, and how society is structured;
thus, it may vary from country to country, affecting how non-
native language speakers interpret some notions.

Take, as an example, the concept of “System” and how
Roberto Saviano defined it in one of its most famous books:
Gomorra. Saviano (2006) is a hybrid text between journalism
and fiction that describes Naples’s Camorra and its international
ramifications. The text is widely populated by culture-bound
concepts and implicit meanings, which further complicates
the translation process, and one of them is the concept of
“System.” In the south-Italian culture, the “System” stands
for an institutionalized and hierarchical crime organization,
alternatively used to identify the Camorra (that is different
from the Italian mafia) (Cavaliere, 2010). In his book, Saviano
devotes entire pages to explaining how the camorristi mark their
membership to the “System.” Without this detailed description,
non-native speakers would be unable to perceive its meaning
simply because the Camorra and the “System” are contextual
phenomena, far from the English-speaking target reader, and do
not exist elsewhere.

One of the TED research team’s first challenges was clarifying
the notion of “digital entrepreneurship” in a familiar and shared
way, since what “digital entrepreneurship” is and how “digital
entrepreneurship” develops may change according to national
rules and contextual features. Interaction and debate are crucial
for constructing a familiar shared meaning about the topic.

By contrast, language proficiency, limitations in vocabulary,
and lexical shortcomings are perceived to affect personal and
informal communication and social interactions. The last ones
are limited as an extreme consequence of low English fluency.
Thus, in some circumstances, some team members’ sidelining
behavior was observed, limiting their speaking up or joining the
social team activities.

“Sometimes it’s hard to say something like jokes. . . I’m a very
ironic person, and it’s very difficult to translate what you mean
because you are not so fluent in English. . . but it’s about informal
communication. It does not refer to substantive matters of the
project.”

“When we discuss about the cousin and the food, I have not
enough knowledge about all the names of vegetables, etc. . . . For
me, speaking English is easier when referring to job activities and
topics related to my job.”

“I’m aware of my English limits, and I feel much more
comfortable speaking about project-related issues since I’m used
to reading and writing in English every day because of my job
activities. However, I’m not used to practicing English frequently. . .
It’s a cultural problem in my country of origin.”

These results are in line with the mainstream literature
about the impact of language and language diversity on social
interaction, “language not only reflects social context, but it may
also influence social interactions within teams” (Chen et al.,
2006, p. 688). Notably, scholars recognize language as the
most basic tool of communication between humans (Ahmad,
2018) used to disseminate knowledge throughout the history of
humankind. The language supports knowledge sharing through
both written material—such as documents—and sense-making
(Renzl, 2007). From a knowledge perspective, communication
and knowledge exchange require interacting to share experiences,
mental models, and technical skills (Nonaka and Takeuchi,
1995). This kind of “socialization” enhances tacit knowledge,
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the last one passing on between people and not between
impersonal media (Argote and Ingram, 2000). Notably, tacit
knowledge includes insights, intuitions, and hunches that are
difficult to express and formalize. However, it represents the
most significant knowledge base in any organization (Buckman,
1998), thus impelling both firms and institutions to establish a
communicative environment and promoting collaboration and
coordination among employees and work teams (Marks et al.,
2000). Establishing personal connections among people is crucial
for the tacit KS (Abrams et al., 2003). Not job-related activities
help people to feel comfortable since each person relates to each
other on more than an instrumental basis. Since each person has
some level of concern for the other, trust-building relationship
and commitment are likely to emerge, with positive effects on the
exchange of experiences among the parties.

Depending on the above, language diversity is expected to
mine the share of tacit knowledge among the team members since
a low English proficiency makes it difficult and uncomfortable for
people to join non-job-related activities.

As some interviewed reported:

“It was difficult for me to have a personal meeting with partners in
Krakow, where we spoke English.”

“I’m ashamed of my English because it’s low. . . I manage to
present materials better.”

When a low English proficiency emerges within the university
research team, people reduce their social interactions, limiting
tacit knowledge sharing. In such circumstances, learning
opportunities from the project and the other members reduce as
consequences, negatively affecting the team’s ability to grasp all
the available learning chances.

Language Variations in KS
Dealing with non-native language usually suggests the speakers
adopt some kinds of adjustments to make their language and
discourse understandable from the audiences (Ahmad, 2018).
Thus, in this research, language variations were interpreted
as a tool to share knowledge in the best possible way. As
mentioned, the TED project involves seven university research
teams from five different countries; each team varies from two
(Austrian team) to more than five members (Italian team).
More than one member from the same nationality is used
to attending the meetings, especially when they are organized
as virtual meetings. Not surprisingly, the interviewees refer
to code-switching from one language to another to overcome
communication difficulties when they arise. Code-switching is
commonly recognized as language mixing; people switch from
one language to another in the same discourse to convey
linguistic and social information (Carter and Nunan, 2001;
Ritchie and Bhatia, 2013). The lack of ability to find the right
word or transfer in a sentence what the speaker has in his
mind triggers the switch to another language, namely the mother
tongue language.

Particularly,

“When I’m trying to say something in English, and I want to tell
you what I’m thinking about, It is really helpful to have someone

who is really, really good in the language and you can always ask
him. In the beginning, after every meeting, I called my colleague
and checked with him if what I understood was correct. . .”

“When we have the opportunity to meet each other, and you
forgot some words, you can ask people from your country—how is
this in English? I forgot about this—And you cannot behave in the
same way when you are online, because it is not polite and it’s not
probably possible to do things like this.”

Therefore, switching away from the official team language
allows members to overcome communication difficulties and
better explain what they want to say. Both interviews and
the direct observations show that code-switching is employed
within the team to support the knowledge-sharing process
instead of limiting it. This result contrasts with what Ahmad
and Widén (2018) observed in multinational organizations.
Notably, the authors expected that code-switching away
from corporate language negatively affects the organizational
KS potential between linguistically diverse employees in
a multilingual organization because code-switching limits
communication with non-native speakers. A very different
situation arises within the empirical evidence examined
in this paper. TED team members aim to share their own
knowledge to get the project aim. Thus, code-switching in
project meetings is used to explain better what people have
in mind instead of limiting communication. The presence of
homogeneous language clusters (clusters of people speaking
the same native language) supports this process effectively,
code-switching acting as a knowledge bridge between diverse
linguistic clusters.

The Role of Technology
Studies suggest that, from a KS perspective, managing
communication and virtual meetings is more challenging than
in face-to-face communication (Maznevski and Chudoba, 2000;
Maznevski and DiStefano, 2000). In line with the mentioned,
interviewees were asked to report any differences between online
and face-to-face discussions to achieve the project aims. Notably,
we asked them which kind of meeting (virtual vs. face-to-face)
makes KS easier and solves problems. In almost all the cases,
the respondents recognize that face-to-face meetings support
social interactions and debates. Moreover, technical problems
like the low quality of Internet connection and voice tone change
are recognized to mine the receivers’ capacity to understand the
partners’ are speaking of.

Despite this, our results show that both language proficiency
and the twofold role of the transfer and receiver of knowledge
should be considered when dealing with non-native speakers’
communication. Particularly, people used to speak English
more frequently and showing a high language ability report
the weaknesses of virtual meetings in terms of KS, virtual
meetings limiting discussion and reducing the chances for
the speaker to perceive feedback from the audience. Even
when they act as receivers, people displaying high language
proficiency support the idea that communication technologies
reduce the effectiveness of KS, especially the tacit KS, technologies
elude non-verbal communication—mainly people’s face and
body’s movement.
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As some respondents reported:

“Face-to-face communications are easier than online
communication, because during online meetings, sometimes
the screen of the participants is very minimal, so I cannot “read”
from their face or their expression if they understand me.”

“Face-to-face communications are more informal than the
virtual ones. In online communication, only one person speaks, and
all the others listen to him. . .when you meet partners in a real room,
more than one people participate in the same discussion, debating
their perspectives. . . I feel much more comfortable when we are all
together and can discuss our ideas and opinions.”

By contrast, people declaring having less language ability
prefer virtual meetings since online communication “makes
the use of foreign language easier.” When acting as speakers
(ex.: presenting research results or scheduling activities), virtual
meetings and presentations allow members to feel much more
comfortable:

“Using online communication is easier for people not so fluently in
a foreign language. . .you feel more protected when you are behind
a screen . . . despite this, I’m aware that meeting the others is crucial
for the growth of my personal knowledge.”

Similarly, the availability of instant voice translators also helps
to balance the language proficiency weaknesses, enabling the
receivers (team members) to easier understand the partners
during the online meetings.

In line with the above, virtual settings appear to be
more effective for sharing certain types of knowledge and
overcoming certain language barriers. Notably, using a virtual
setting supports discussions about the project tasks, scheduling
and coordination mechanisms, and the presentations of each
member’s activities and output. Similarly, virtual settings enable
members not so fluently in English to easier receive and transfer
information. However, all the team members (both fluently
and non-fluently English speakers) agree that face-to-face and
physical meetings are necessary to improve interactions, informal
discussions, and more intense KS. Sharing tacit knowledge
requires people to interact.

“When you meet people, I mean when you meet them physically, the
communication is much easier and faster and it more informal. At
the beginning of the project, of course, we had to knowledge one
to each other. . .in my opinion, it’s important to know people in
order to understand what they have in mind, to exchange ideas, and
produce something new.”

DISCUSSION

In response to our research aim, collected information and direct
observations allowed us to develop some propositions on how the
use of a common, non-native language influences the KS among
the partners belonging to the TED project and how they face the
emerging challenges.

Notably, team members, mainly those showing high English
proficiency, do not perceive strong difficulties in KS caused by
the use of non-native language when dealing with project-related
activities. They confirm their opinion even when different accents

require more time-spending communication efforts. By contrast,
major challenges were reported regarding social relationships;
members feel much more comfortable discussing job-related
issues than non-job-related topics. Since the team members
use English for job purposes, twofold language proficiency may
arise, depending on the emerging knowledge domain (job-related
vs. non-job-related knowledge domain). In such circumstances,
team members do not perceive relevant difficulties in discussing
the project tasks. However, they recognize that language ability
affects personal and social relationships, requiring more effort
when sharing knowledge within non-job-related domains.

Moreover, team members perceive cultural diversities to
be a more relevant challenge than the lack of lexical and
syntactical proficiency, culture shaping people’s behavior and
the way—formal or informal—they communicate and relate
with the others and the meaning they attribute to concepts
and constructs. In the job-related knowledge domain, divergent
interpretations or agreement illusions (perception of consensus
when no consensus was achieved—Tenzer et al., 2021) sometimes
raised, requiring additional and time-spending efforts to get
a mutual understanding of the project goals and how to
pursue them. Interestingly, code-switching acts as a facilitator of
communication and KS within the team. As already mentioned
TED project involves seven university research teams from
five different countries, each team varying from two (Austrian
team) to more than five members (Italian team), language
clusters established in a very automatic way. Within TED,
language clusters support individuals in their communication
process, and code-switching allows people to reduce their
language weaknesses. Our results contrast with the available
literature about the topic. Ahmad and Widén (2015) mainly
sustained that language clustering is usually a barrier to KS
because it promotes segregation. Moreover, more recently, they
stated that code-switching away from the corporate language in
multilingual situations has negative effects on the knowledge-
sharing potential between linguistically diverse employees in a
multilingual organization (Ahmad and Widén, 2018). Unlike
the authors, we focused on an international university research
team aiming to share knowledge to get the project’s final aim.
Under some premises, the team members make everything they
can to manage linguistic difficulties and overcome the actual
barriers to KS. As a result, speakers employing code-switching
act as a bridge-agent between their linguistic cluster and the
English one, supporting common understanding and knowledge
diffusion (Figure 3).

More hidden barriers established within the non-job-related
knowledge domain, respondents often judge the partners’
behavior as “formal,” “informal,” “silent,” or “direct.” Both direct
observations and interviews confirm the emergence of cultural-
embedded obstacles to KS within the project, even if they were
established out from the team members’ awareness. This result
finds support in Maznevski and DiStefano (2000), who stressed
that cultural values and norms are usually implicit and taken for
granted. Their most profound effects on behavior and interaction
are usually hidden and extremely difficult to identify and address.

In line with the mentioned considerations, we support the
idea that language diversity differently affects KS within the
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FIGURE 3 | Code switching and bridge agents. Source: Authors’ elaboration.

FIGURE 4 | Barriers to KS within TED. Source: Authors’ elaboration.

TED project, the effectiveness of KS depending on the language
proficiency developed within a specific knowledge domain.
Notably, job-related knowledge is likely to be easily shared
among the members. When some difficulties arise, mainly in
terms of divergent interpretations or agreement illusion, they
depend more on perceived cultural diversity than on the partners’
linguistic ability.

By contrast, in the not job-related knowledge domain, the
partners reported more language weaknesses, the last ones
depending on both the lack of proficiency in the domain
and partners’ cultural background, which reduce personal
relationships. From a knowledge perspective, the emergence of

cultural-embedded/hidden barriers negatively affects the sharing
of tacit knowledge since tacit knowledge transmits exclusively
through socialization and social interactions (Lee and Choi,
2003). Because of the mentioned, a low level of tacit KS is
expected within the project, severely mining the team capacity
to acquire and develop new and innovative outcomes. Based on
our results, we detail the following propositions:

Proposition 1: In international university research
teams (non-native English members), twofold language
proficiency may arise depending on the knowledge domain,
namely, job-related vs. non-job-related knowledge domain.
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Proposition 2: In the job-related domain, multiple
cultural mindsets and different communication behaviors
sometimes cause divergent interpretation and agreement
illusion requiring time-spending efforts to share meanings
and get the project goals.
Proposition 3: Code-switching away from the project
language is likely to have positive effects on communication
and knowledge flows, speakers acting as bridge agents
between their linguistic cluster and the English one.
Proposition 4: Language proficiency and hidden barriers
reduce personal and social relationships, hampering the
sharing of tacit knowledge within the team and the project.

Summarizes our propositions and depicts our model on the
impact of language diversity on KS within the international
university research teams (Figure 4).

Because of Pandemic, virtual meetings have replaced physical
and face–to–face relationships among the partners. Since
early studies have shown how media cause misinterpretation
or misunderstanding Klitmøller and Lauring (2013), we
examined how team members evaluate technology adoption
in terms of communication and KS. Even though almost all
the partners agree that physical and direct interactions are
preferable to establish more intense and fruitful relationships,
a strong connection was detected between virtual teams and
language proficiency. Mainly referring to job-related knowledge
domain, digital technology, tools, and apps allow people to
easily communicate with others, overcoming their linguistic
weaknesses. Despite this, some doubts remain about the
effectiveness of KS, mainly referring to the more equivocal and
tacit components of knowledge.

This perspective allowed us to detect which kinds of challenges
people who are used to and aim to produce new knowledge face
because of their language ability. Detecting these challenges is
necessary to manage them effectively, avoiding loss of relevant
knowledge and opportunities for innovation.

CONCLUSION AND LIMITATIONS

For a long time, the impact of language in multinational
and multicultural organizations has been neglected since it
was considered a component of cultural distance (Barner-
Rasmussen and Aarnio, 2011). The scholars’ interest in the
issue has been increased in recent years because of globalization
and the widespread development of international research
teams (Klitmøller and Lauring, 2013). Thus, a wide range of
contributions has emerged in dealing with the use of non-
native language in multinational organizations (Henderson,
2005; Ahmad, 2018; Ahmad and Widén, 2018; Tenzer et al.,
2021). Despite this, very little is known about how language,
mainly non-native language, affects KS within international
research teams, the last defined as work teams aiming to
produce new knowledge. To fill this gap, this exploratory study
aimed to explore the impact of language diversity on KS
within international university research teams, focusing on the
evidence of the TED project. Based on rich qualitative interview

data and direct observations, we have shown that language
proficiency differently affects KS within the international research
project, mainly referring to the nature of the knowledge
domains (job-related and non-job-related) and the cultural
diversities. We further reported how language proficiency and
embedded cultural mindsets reduce people’s propensity to
engage in personal and more intense social relationships, thus
negatively affecting the sharing of tacit knowledge. As a result,
the low innovative performance of the project is expected
in the long term.

As with any research study, ours has more than one limitation.
First, the study is based on a sample only targeting academics.

They are valid representatives of multinational and multilingual
research teams, but they are all working in the university sector;
thus, we do not add any information about the impact of language
diversity on KS within international research team belonging, for
example, to different industries.

Second, our qualitative interviews are supported and
integrated by the information collected through direct
observation (which is a strength of our investigation), but
the project is still running. Thus, we do not know much about
the longitudinal aspects of the detected challenges to KS. Do
these challenges reduce with partners continuously relating to
managing new tasks?

Third, we focused on evident and hidden barriers among non-
native speakers. However, a significant role played by culture,
and cultural diversity on KS emerged by the interviews, requiring
wide investigations relating the cultural dimensions to language
diversity and the people’s propensity to relate with others.

Fourth, the Pandemic has strongly affected people
relationships, reducing the chances for the members to organize
meetings and share their ideas physically. We do not know what
will happen when COVID-Pandemic ends.

For the reasons above, future research, improving
observations, and detecting changes during the project’s
development are strongly recommended.

Theoretical, Practical, and Managerial
Implications
Remarkably, our research results provide for theoretical,
practical, and managerial implications.

Since research about language and KS has attracted the
attention of the scholars in recent years (Welch and Welch,
2008; Schomaker and Zaheer, 2014; Ahmad and Widén, 2015),
this study attempts to deepen the analysis of language and
knowledge sharing by focusing on the practice of a non-
native language, namely English, for KS. Therefore, from a
theoretical perspective, our research results suggest new insights
in diversity research, cultural neuroscience, cultural psychology,
and knowledge management, detailing how language diversity
may support adequate knowledge sharing in international
research teams. Moreover, based on a case study analysis, this
paper responds to the scarcity of empirical evidence and direct
observations due to the organizations’ sensitivity about their
privacy. As previously reported, the mainstream mainly deals
with the impact of language diversity on KS within for-profit and
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multinational organizations. By contrast, TED project enabled
us to focus on KS in a specific academy context that strongly
differs from firms, widening our knowledge about the challenges
that non-native speakers face in international university research
teams and how they managed them. Our manuscript differs from
the available contributions and offers new and original insights.

Moreover, this study will carry significant practical
implications regarding how language-based impediments to
knowledge sharing within international research teams may be
mitigated. It also offers new suggestions to improve international
collaborations, in line with the goals pursued by the EU under the
Erasmus+ programme—Key Action 2, promoting international
cooperation for innovation and the exchange of experiences
and know-how. It will help devise and manage knowledge
management initiatives for the effectiveness of the European
Strategic Partnership financed in education, training, and youth.
Our research results clearly show that designing teams with more
than one person who shares the same language supports code-
switching, code-switching acting as a “bridge” among diverse
linguistic clusters. Under such circumstances, code-switching
may favor communication and KS among the multiple clusters
belonging to an international research team. Intensifying the
opportunities of informal relationships may also help improve
the partners’ awareness of the existing cultural diversities,
detecting the most effective practices to share tacit knowledge.
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The outbreak of the two-year corona virus has made a great difference on existing
methods of learning and instruction. Online education has become a crucial role to
maintain non-stop learning after the post-epidemic period. The advanced technologies
and growing popularity of network equipment have made it easy to deploy remote
connections. However, teachers still face challenges when they actually implement
distance courses. During the learning process, the quality of learning can be improved if
the researchers consider multiple factors, including emotions, attitudes, engagement,
cognition, neuroscientific and cultural psychology. After analyzing these factors,
instructors can have better understanding of students’ mental building and cognitive
understanding in their process of learning, and be familiar with the way of interaction
with students and appropriately adjust their teaching. Therefore, the current study
established a learning system that aimed to understand learners’ emotional signals
during learning by applying the adaptive-feedback emotional computing technology. The
purpose of the system was to allow learners to (1) self-examine their learning condition,
(2) enhance their self-directed learning, (3) help learners who are in negative learning
emotions or settings to lower anxieties, and (4) promote their learning attitudes and
engagement. Result showed that the system with the adaptive-feedback emotional
computing technology has significantly improved the learning effectiveness, lowered
learning anxieties and increased students’ self-directed learning.

Keywords: affective computing, adaptive learning system, AEQ learning emotions, learning engagement, self-
directed learning

INTRODUCTION

Owing to the unusual outbreak of COVID-19 in 2020, staying in a house without going public
has become an essential place for people to avoid mass gatherings and the propagation of the
virus. Distance learning and stay-at-home work were unexpectedly developed rapidly. Many
challenges emerge when both students and teachers conduct distance learning. How to adjust
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learning materials or tasks to accommodate students’ conditions
is necessarily stated. Alhumaid et al. (2020) stated the importance
of course designers to design distance learning lessons (Roman
and Plopeanu, 2021). Without carefully designing the distance
learning, it will have a negative impact on students’ learning
effectiveness and their engagement (Aboagye, 2021; Aboagye
et al., 2021). Instructors hardly examine students’ learning
progress and problems when students are involved in the learning
platform. Although many distance learning systems adopt the
assessment method to evaluate students’ learning conditions,
teachers are not able to predict potential problems or provide
proper guidance when students sitting in front of computers
become distracted by other things. Distance learning differs from
the face-to-face classroom learning. Students’ learning emotions
or anxieties in their current situations cannot be directly
perceived by instructors to provide appropriate interventions or
support students’ needs (Daouas and Lejmi, 2018; Al-Fraihat
et al., 2020). Given the fact that interaction between teachers
and students greatly affects students’ learning, and establishing
a positive classroom atmosphere is also a key to successful
learning in school (Sun et al., 2019; Aktekin and Celebi, 2020).
Recent research on neuroscientific foundations of learning has
created major changes in both methods and theories about the
study of learning and the brain, leading to better applicability of
brain findings to educational issues and questions. As individual
culture varies, various neural responses and multiple emotions
present. Learning is interwoven with the factors like mental
state, emotion, cognition, and neurology. These factors are
associated with individuals’ learning effectiveness and their
understanding of the learning material during their cognitive
processing. As stated above, instructional design should provide
proper interventions or support students’ needs according to
individual differences in the distance learning. The current
study established an adaptive learning system that employed
affective computing technology with the emotional feedback
mechanism to support students’ online courses. The system
was to give adaptive feedback by analyzing students’ affective
conditions when they were engaged in the learning system.
By implementing adaptive feedback in the online course, it is
possible to reinforce students’ self-directed learning ability, adjust
their negative emotions, reduce their learning anxieties, and
improve their learning attitude and engagement after receiving
adaptive feedback.

LITERATURE REVIEW

Learning and Learning Emotion
Emotion enriches our lives, and it is also considered as a crucial
issue affecting individuals’ learning achievement (Quinlan, 2016;
Zembylas and Schutz, 2016; Hill et al., 2021). The positive
learning emotion corresponds to more efforts among individuals
who are willing to participate in learning (Liu et al., 2018;
Molinillo et al., 2018).

Students tend to understand their goals, maintain their
motivation and desire to persist without easily giving up if they
have positive learning emotions. Students tend to lose their

interests and are unwilling to engage in learning if their emotions
show fear, anxieties and worries in the learning system. While
students experience a high level of anxiety in the learning system,
they could demotivate their learning. It is important to consider
the aspects of anxiety and learning attitudes as they play an
essential part in supporting learning (Endler and Kocovski, 2001;
Ali and Anwar, 2021; Wang et al., 2021).

Learning anxiety refers to negative emotions that occur during
learning, such as fear, worries, and stress. Many studies have
discussed the issue of how anxiety affects students’ ability to
learn subjects like language, mathematics, and science. They also
explored that different levels of anxiety among students would
result in different learning outcomes. According to the findings
from Sun et al. (2017), appropriate anxiety has a positive effect on
promoting learning effectiveness, whereas overwhelming anxiety
that students experience can negatively intervene competence
performance and learning achievement (Sun et al., 2017).

Anxiety can be a crucial factor influencing the test scores,
but it may be the reason that affects students to have low
scores of learning achievement (Mandler and Sarason, 1952;
Hyseni Duraku and Hoxha, 2018). Research has indicated
that learning achievement has a strong relationship among
variables involved in the learning system. Learning anxiety
has a negative relationship with learning achievement, whereas
learning attitude has a positive relationship with learning
motivation (Hong-Sheng, 2005).

Students with high levels of anxiety might be likely to do
more exercises, and have a relationship with students who are
with low levels of anxiety. Students with low levels of anxiety
might be highly motivated to take part in learning, and their
learning strategies show a strong relationship with their learning
achievement (Warr and Downing, 2000; Bai et al., 2020).

Learning Engagement
Learning engagement refers to individuals’ behavioral conditions
actively participating in the learning activity. It involves
the degree of learning motivation, learning process and self
expectation (Chen, 2017; Jung and Lee, 2018). Roberts and
McNeese (2010) stated that learning engagement emphasizes
learning activities that support students to have successful
experience in overcoming difficulties. It has a relationship
between students’ learning behaviors and learning environment.

Fredricks et al. (2016) proposed three dimensions of different
relationships in the learning engagement, including behavioral
engagement, motional engagement, and cognitive engagement.
Chen et al. (2018) conducted a study on exploring whether a
game-based learning supported students’ learning engagement in
the flipped-learning model. Results indicated that the game-based
learning assisted flipped-learning students in improving their
learning scores and producing better learning and achievement.

Lai et al. (2019) investigated whether social groups engaged
in a community of practice would affect students’ learning
achievement and engagement. The students in the experimental
groups used both the online English language learning system
and the social group establishment, whereas the students in
the control group merely accessed the online English language
learning system. Results showed that those students who were
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involved in two modes of learning (learning system and social
group) showed a high level of interaction among others,
compared to the students who were involved in only one
mode of learning (learning system). However, there was a
significant difference in learning achievement and engagement
between two groups.

The current study aimed to investigate students’ learning
achievement and learning engagement after they participated
in the learning system with adaptive emotional feedback
mechanism. The relationship among the variables of learning
engagement, achievement and emotions were also explored.

Self-Directed Learning
Tough (1978) studied on the self-directed learning focusing
learning project as a unit to evaluate self-directed learning
ability. The unit included a series of learning activities with an
overall duration of 7 h or above every day. It must do it in
a way that promotes specific knowledge or self-education and
prepares themselves for sustaining the development of life-long
learning behavior.

During learning, self-directed learners are mostly likely to
identify their own learning needs, determine their goals, and
reach the destination. They can work independently by planning
their learning steps, diagnosing their own needs, establishing
their learning strategies, and be responsible for their learning and
development. With or without support or assistance obtained
from any group, they can effectively take control over their
learning and satisfy their self-requirements.

Researchers have pointed out that self-directed learners refer
to individuals who are able to diagnose their personal needs,
build their goals, and sustain their learning practices by applying
proper learning strategies after locating learning resources. They
then can achieve optimal learning outcomes (Beckers et al., 2016;
Rashid and Asghar, 2016).

In terms of the exploration of digital self-directed learning,
more recent studies have found that there exists the relationship
between self-directed learning ability and digital learning ability,
and they have further explored learners’ motivation for using
digital technology to facilitate learning (Lai and Wang, 2017;
Eroglu and Ozbek, 2018; Angriani and Nurcahyo, 2019; Chau
et al., 2021).

The educational learning environment and contexts have
dramatically changed. Self-directed learning and digital learning
have a strong relationship with learning motivation, while
learning motivation has a relationship with learning achievement
(Geng et al., 2019). In the current study, the developed adaptive
emotional feedback system was expected to effectively facilitate
student learning, and toward the improvement of self-directed
learning and learning achievement.

RESEARCH METHOD

The established system of adaptive emotional feedback contained
two modes of collecting participants’ emotions, including
emotional recognition to capture facial emotion and text
recognition to recognize semantic emotion. The collected

data after recognition will be recorded to the database of
learning conditions.

The system sent the data to the affective agents that
corresponded to the users with relevant emotional reactions and
appropriate feedback throughout their learning. The learning
zones offered related videos and documents of the technology
and art that allowed users to switch. Meanwhile, the system
offered a self-quiz function and recorded the learning progress,
which was designed to scaffold students’ learning during their
engagement with the course learning activities. The system was
developed using the web-based format. Users can easily access
the system easily.

The system development tool: The client used HTML, CSS,
and JavaScript to build webpage services as the front end,
while the server adopted MySQL with PHP code as the back
end. The development of emotion recognition was developed
using the kit of facial analysis provided by the Clmtrackr
program. The semantic analysis was built by Python as the
interface for data processing and the back-end server. The built-
in computer camera system on computers was taken to detect
users’ facial emotion.

Many students have experienced boring or uninterested
learning materials from either accessing pure texts or teaching
videos (Greenagel, 2002). When students have negative emotions
during their involvement in digital learning, they will inevitably
generate negative impact on their motivation, willingness and
effectiveness in learning. It would necessarily include a motivated
scenario or play to transform students’ negative emotions,
thereby attracting students to sustain their learning (Brown and
Voltz, 2005). The study provided adaptive feedback mechanisms
in the learning system to facilitate students’ learning effectiveness
after detecting users’ emotions. The current study built an
adaptive learning system with emotional feedback mechanism to
construct an online course of technology and art, by applying the
adaptive presentation technology.

The system identified students’ emotions by constructing
both facial and semantic recognitions. While users accessed
online digital learning materials, the system automatically
detected users’ emotions and sent feedback messages by the
affective agents. Figure 1 detected users’ emotions and gave
feedback after a while in order to avoid distracting users’
learning. The semantic recognition is part of immediate feedback
generated by Chatbot after the users actively chatted with
Chatbot. Chatbot will give certain encouragement and praise (see
Figure 1).

During learning, students might lose interest or feel bored
over a long period of time. The system accumulated the final
data by collecting comprehensive negative emotions of students
from facial and semantic recognitions. When the collected data
reached a certain level (the threshold), the system provided
students with the adaptive feedback relevant to interactive
games or videos. After accessing different learning content,
the system aimed to transform students’ negative emotions,
motivate their learning and thereby improve their learning
achievement. While giving feedback, the system offered choices
for learners to select their intended feedback (see Figure 2A).
The system re-calculated a collection of negative emotions once
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FIGURE 1 | The affective feedback adaptive learning system.

FIGURE 2 | (A,B) The system algorithm architecture.
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Teaching time

Teaching materials

FIGURE 3 | A research flowchart.

the feedback has been given out. The algorithm is shown in the
Figure 2B.

PARTICIPANTS AND PROCEDURES

A total of 70 university students from southern Taiwan
participated in this study, and were divided into two groups
with 35 students (odd number) for the control group and 35
students (plural number) for the experimental group. None
of the students had any experience with adaptive feedback
learning systems. Both groups of students accessed learning
material at home. Each student was confirmed to have a webcam
and internet connections. A 6-week period of experiment was
planned using the distance learning instruction. To ensure
students’ equivalent learning background, the pre-test of learning
achievement was distributed, along with the questionnaires of
achievement emotions questionnaire (AEQ), learning anxiety,
learning engagement, learning attitude and self-directed learning
scale. The study used presentation video to introduce the
purpose of the course and the adaptive feedback mechanism,
and ensured students’ operations of the system after completing
the introduction. Students independently assessed the learning
material without any limitation. At the end of the course, they
were invited to complete the post-test and post-questionnaires
(see Figure 3).

RESULTS

This study adopted a quasi-experimental method, and used the
SPSS 21.0 software to carry out the statistical analysis. The specific
methods included one-way ANCOVA and independent sample
t-test.

In terms of learning achievement, a pre- and post-test,
with a total score of 100 points, was constructed based on
the content generated by an experienced Technology and Art
teacher. The study conducted a one-way ANCOVA analysis,
using the pretest as the covariance, post-test as the dependent
variable, different teaching approaches as the independent

TABLE 1 | The AEQ independent sample T-test results between two groups.

Types M t p

Learning emotion –Pleasure 3.70 2.034 0.046

Learning emotion –hope 3.71 0.942 0.350

Learning emotion –pride 3.49 1.558 0.124

Learning emotion –anger 3.43 1.268 0.209

Learning emotion –anxiety 3.17 2.108 0.039

Learning emotion –humiliation 3.02 2.003 0.049

Learning emotion –frustration 3.24 1.730 0.088

Learning emotion -boredom 3.24 1.262 0.211

variable, and different groups of students as the independent
samples. Results showed that the students in the experimental
group (M = 83.28, SD = 14.59) had significantly better learning
effectiveness (F = 5.64, p = 0.002 < 0.05) than those in
the control group (M = 73.14, SD = 22.46), showing that
the learning effectiveness showed the significant difference
between two groups when the student accessed the different
learning approaches.

The AEQ was adapted by Pekrun et al.’s (2005) AEQ,
with two dimensions of before study and after study, a 5-
point Likert scale (1 = strongly disagree; 5 = strongly agree).
The AEQ consisted of 30 items, including pleasure, hope,
pride, anger, anxiety, humiliation, frustration, and boredom.
The study used all items to explore users’ achievement
emotions. Table 1 shows the result of the analysis of the
AEQ using an independent sample t-test. It is found that
the type of pleasure of the emotion in the experimental
group was significantly better than that of the control group.
The types of anxiety and humiliation of the emotion in
the control group was significantly better than those of the
experimental group.

In terms of learning anxiety, the study adapted Venkatesh’s
(2000) scale, with a 5-point Likert scale (1 = strongly disagree;
5 = strongly agree) to evaluate the students’ attitudes of
logical thinking, control and debugging, to examine students’
learning anxiety after using the learning system. The analysis
of one-way ANCOVA indicated that there was significant
difference (F = 5.62, p = 0.02 < 0.05) between two learning
approaches when students participated in different learning
approaches. The students in the experimental group (Adjusted
Mean = 3.03, SD = 0.05) with the adaptive feedback mechanism
had significantly lower anxiety than those in the control
group (Adjusted Mean = 3.22, SD = 0.05) without adaptive
feedback mechanism.

The learning engagement scale was modified from several
different learning scales, including Fredricks et al.’s (2004)
categorization of learning engagement studies, Kong et al.’s
(2003) student engagement scale in mathematics, with a 5-
point Likert scale (1 = strongly disagree; 5 = strongly agree), to
evaluate students’ learning engagement after using the learning
system. The analysis of one-way ANCOVA indicated that
there was significant difference (F = 5.18, p = 0.02 < 0.05)
between two groups when students participated in different
learning approaches. The students in the experimental group
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TABLE 2 | Learning engagement of homogeneity of regression coefficients and the analysis of covariance.

The homogeneity of regression coefficients Covariance Adjusted mean

Items Source of variation p F p Experimental Group (N = 35) Control Group (N = 35)

Skills Group and pre-test 0.313 2.260 0.137 3.75 3.54

Performance Group and pre-test 0.359 3.771 0.056 3.84 3.56

Learning attitude Group and pre-test 0.822 7.25* 0.009 3.78 3.42

Interaction with the system Group and pre-test 0.594 5.29* 0.025 3.75 3.43

(Adjusted Mean = 3.79, SD = 0.09) with the adaptive feedback
mechanism had significantly better learning engagement than
those in the control group (Adjusted Mean = 3.50, SD = 0.09)
without the adaptive feedback mechanism. The learning
engagement of the students in the adaptive feedback learning
system showed better than those in the non-adaptive feedback
learning system.

In addition, four dimensions of learning engagement were
further explored, in terms of skills, performance, attitude and
interaction with the learning system. A significant difference
was found between two groups in the two dimensions of
learning attitude, and interaction with the system. The learning
engagement of students in the aspects of attitudes and
interaction with the system in the experimental group was
significantly better than that of students in the control group (see
Table 2).

The learning attitude was modified from Sung et al.
(2015) learning attitude scales, with a 5-point Likert scale
(1 = strongly disagree; 5 = strongly agree), to investigate
students’ attitudes toward the engagement of the learning
system. The analysis of one-way ANCOVA revealed that
there was significant difference (F = 6.00, p = 0.02 < 0.05)
between two groups when students participated in different
learning approaches. The students in the experimental group
(Adjusted Mean = 3.56, SD = 0.07) with the adaptive feedback
mechanism had significantly better learning attitudes than those
in the control group (Adjusted Mean = 3.50, SD = 0.07)
without the adaptive feedback mechanism. The learning attitudes
of the students in the adaptive feedback learning system
demonstrated better than those in the non-adaptive feedback
learning system.

The self-directed learning was modified from Guglielmino’s
(1977) learning attitude scales, with a 5-point Likert scale
(1 = strongly disagree; 5 = strongly agree), to examine students’
self-directed learning toward the use of the learning system.
The analysis of one-way ANCOVA revealed that there was
significant difference (F = 6.27, p = 0.01 < 0.05) between two
learning approaches when students participated in different
learning approaches. The students in the experimental group
(Adjusted Mean = 3.71, SD = 0.06) with the adaptive feedback
mechanism had significantly better self-directed learning than
those in the control group (Adjusted Mean = 3.46, SD = 0.06)
without adaptive feedback mechanism. The self-directed
learning of students in the adaptive feedback learning system
demonstrated better than those in the non-adaptive feedback
learning system.

TABLE 3 | Pearson correlation analysis of different variables.

1 2 3 4 5 6

Learning achievement −

Learning emotion 0.25* −

Learning anxiety − 0.23* − 0.28* −

Learning engagement 0.27* 0.23* −0.14 –

Learning attitude 0.26* 0.36** −0.19 0.87** –

Self-directed learning 0.24* 0.25* −0.23* 0.77** 0.65** –

*p < 0.05, **p < 0.01, ***p < 0.001.

CORRELATION COEFFICIENTS
BETWEEN THE DIFFERENT VARIABLES

The correlation coefficients among the variables (learning
achievement, AEQ, learning anxiety, learning engagement,
learning attitude, and self-directed learning) was further
discussed to investigate the relationships between them,
including learning achievement, learning emotion, learning
anxiety, learning engagement, learning attitude and self-directed
learning. Table 3 shows the result. It was found that while the
students’ learning achievement had a positive correlation with
AEQ [r(70) = 0.25, p = 0.037], learning engagement [r(70) = 0.27,
p = 0.02], learning attitude [r(70) = 0.26, p = 0.028], and
self-directed learning [r(70) = 0.24, p = 0.04], it had a negative
correction with learning anxiety [r(70) = −0.23, p = 0.047]. While
the AEQ had a positive correlation with learning engagement
[r(70) = 0.23, p = 0.047], learning attitude [r(70) = 0.36,
p = 0.002], and self-directed learning [r(70) = 0.25, p = 0.035], it
had a negative correction with learning anxiety [r(70) = −0.28,
p = 0.018]. The learning engagement had a positive correlation
with learning attitude [r(70) = 0.87, p = 0.000], whereas it had a
negative correlation with self-directed learning [r(70) = −0.77,
p = 0.000]. The learning anxiety had a negative correction with
self-directed learning [r(70) = −0.23, p = 0.047], whereas the
self-directed learning had a positive correction with learning
attitude [r(70) = 0.65, p = 0.000]. There was no significant
relationship between learning anxiety and learning engagement.

From the above analysis, it revealed that positive learning
emotion, learning anxiety, engagement, attitudes, and self-
directed learning can all be attributed to the reasons of the
promotion of learning achievement after using the learning
system. Students with greater positive emotions can improve
their learning engagement, attitudes and self-directed learning
ability while reducing their learning anxieties. Therefore, the
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engagement of the adaptive feedback learning system enables
them to demonstrate self-directed learning that was involved in
active and self-disciplined learning in distance learning activities
although potential learning anxiety existed. Meanwhile, the
positive learning emotions can enhance learning engagement
and attitudes, and thereby promoting learning greater learning
attitudes after eagerly engaging the learning activities. Concisely,
students can effectively adapt distance learning and become
active learners if they have positive emotions, eager engagement,
positive attitudes, self-directed learning abilities, and low anxiety
in the learning process.

CONCLUSION

The study has presented that the students of the experimental
group performed better than those of the control group in
the aspects of learning achievement, AEQ (learning emotion),
learning anxiety, learning engagement, learning attitude, and
self-directed learning. According to the findings, the designed
learning system supported students in friendly engaging their
learning. The system accords with the study conducted by Lin
et al. (2015) that assisted students in cognitive development
through the adaptive emotional feedback mechanism.

In addition, few studies investigated learning effectiveness that
tailored the adapted emotional feedback mechanisms embedded
in the Technology and Art learning contexts and used the
recognition-supported techniques with both semantics and
emotions to support distance learning. Many studies successfully
engaged students in learning but they merely included semantic
recognition without considering both recognition techniques of
semantics and emotion. The current study applied recognition
techniques of semantics and emotions through the accumulation
of negative emotions using algorithms. Whenever the system
recognized users’ negative emotions (boredom or tiredness),
it gave immediate feedback or transformed users’ negative
emotions to sustain learning and give alternative choices of
learning materials throughout the process. The design of the
current system proved the needs to design adaptive emotional
feedback catered for users’ learning in distance learning contexts.

The positive learning emotion has a positive impact on self-
directed learning, which also proved McCombs and Whisler’s
(1989) studies on evidencing the relationship among learning
anxiety, learning engagement, learning attitude, and self-directed
learning ability. The findings on learning engagement echoes
Rashid and Asghar (2016) studies on the impact of learning
engagement and self-directed learning ability; it suggested that
self-directed learning manifests learners’ independent learning,
and thereby it supports positive learning attitudes. As for
the relationship on learning anxiety, Uzun (2016) stated that
there was no significant relationship between foreign language
learning anxiety and self-directed learning ability. Different from
Uzun’s (2016) findings, the current study proved its value with
learning anxiety in the distance learning contexts, as appropriate
learning anxiety manifested students’ values on the target

subject itself. In the current study, the positive learning attitude
enhanced students’ independent learning ability. It would also
increase learning engagement and attitudes, and indirectly reduce
learning anxiety. No significant relationship was found among
learning anxiety, learning engagement and learning attitudes.
The study confirmed these variables in their indirect relationship
when all the dependent variables were mutually related.

Many platforms emphasize learning effectiveness throughout
the process, and some of which included digital game-
based learning and the evaluation. However, few studies take
emotional feedback into consideration to enhance students’
engagement and learning.

The study aimed to promote students’ participation, increase
self-directed learning ability and reduce learning anxieties
throughout the learning process in the proposed adaptive
emotional feedback learning system. Other digital learning
systems can simulate schools’ learning settings and processes,
but they cannot offer insight into individuals’ complex emotions
and give appropriate feedback. Unlike the authentic learning
environment (classroom), teachers can adjust instructional
methods and offer appropriate materials for students when they
perceive students’ negative emotions and demotivate learning
behaviors. The general learning system fails to meet the needs of
detecting individuals’ emotional obstruction and to give proper
feedback. This would not only have a negative impact on learning
achievement, learning engagement, but also increase learning
anxiety and weaken the students’ ability to self-directed learning.
Conversely, the current study provided adaptive feedback
whenever it recognized users’ negative emotions from detecting
their semantics and emotions in the proposed adaptive emotional
feedback system. It scaffolded students’ learning in facilitating
their engagement of online learning and adjusted their negative
emotions in the learning process, thereby greatly strengthening
self-directed learning ability.
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Recently, cultural neuroscience has gained attention as a new, important, and interdisciplinary 
topic in the field of neuroscience. It helps us understand the interaction of cultural and 
biological factors over the course of life. This study aims to provide a comprehensive overview 
of the field to readers and potential researchers engaged in cultural neuroscience research. 
A bibliometric analysis was performed on 113 articles in the field of cultural neuroscience 
from 2008 to 2021 using data from the core collection of Web of Science. Network 
visualization software VOSviewer and ITGInsight were used for performance analysis and 
science mapping. Specifically, the performance analysis included countries, institutions, 
authors, papers, and journals, while science mapping analyzed the collaboration network, 
keyword network, bibliographic coupling network, and time series evolution. The results 
showed that the United States was the most productive country, Northwestern University 
was the most influential research institution, Chiao Jy was the most influential scholar, and 
“Social Cognitive and Affective Neuroscience” made the greatest contribution to publishing 
in the field of cultural neuroscience. Furthermore, collaboration is expected to be the 
development trend in the future. The key research topics in the field of cultural neuroscience 
included neuroimaging and psychiatric diseases, theoretical methods, interdisciplinary 
research, cultural differences (collectivism and individualism), and brain functions. Finally, 
future research will focus on cultural neuroscience, culture, and self, while adolescence will 
be the emerging research frontier.

Keywords: cultural neuroscience, bibliometric analysis, evolutionary analysis, research topics, research hotspots

INTRODUCTION

Neuroscience has become increasingly important in academia (Yeung et  al., 2017). According 
to the latest search results, the core collection of the Web of Science (WOS) database contains 
42,559 published literature on neuroscience. Related research in this field has been conducted 
worldwide. In the early stages, research on neuroscience was more focused on natural science 
fields, such as brain biology (Vaiana and Muldoon, 2020) and medicine (Nguyen et  al., 2020). 
However, with the development of the field, many scholars started paying attention to the 
application of neuroscience methods in social sciences, integrating external environmental 
factors, such as culture to enhance the application value of neuroscience.
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Recently, cultural neuroscience has emerged as an 
interdisciplinary branch in the field of neuroscience (Han et al., 
2013), involving a wide range of disciplines, such as anthropology, 
cultural psychology, neuroscience, and neurogenetics. Since its 
birth, cultural neuroscience has aroused a wave of enthusiasm 
in academia, and research has also rapidly progressed on cultural 
neuroscience from diverse perspectives. While some of these 
studies have focused on theoretical methods and standard 
frameworks (Chiao et  al., 2020; Kwon et  al., 2021), others 
have analyzed the practical application of cultural neuroscience 
methods (Hamada, 2018; Chen and Qu, 2021). In addition, 
these studies and academic achievements have combined the 
theoretical methods of cultural neuroscience with many 
disciplines to derive new research themes. However, to the 
best of our knowledge, there are few studies on effectively 
sorting out the results of research on cultural neuroscience.

Bibliometric analysis is a popular and rigorous method for 
exploring and analyzing large amounts of scientific data, enabling 
us to quickly understand the evolutionary characteristics of a 
particular field while highlighting emerging themes (Donthu 
et  al., 2021a). The bibliometric analysis method first appeared 
in the field of library and information science (LIS), which 
used quantitative statistical analysis to conduct a comprehensive 
review of existing literature (Broadus, 1987). Bibliometric analysis 
has been used in many disciplines to date, including psychology. 
For example, Khan et  al. (2021) conducted a quantitative 
analysis of articles on tourism and hospitality management 
strategies in the post-pandemic era. The results showed that 
relevant management strategies play an important role in helping 
managers respond to the survival and development of the 
post-crisis hotel and tourism industry. Novo et  al. (2021) 
conducted a bibliometric analysis of international scientific 
literature in the field of art therapy and found that research 
themes focused on psychology and rehabilitation. Luo et  al. 
(2021) used the scientific knowledge graph tool Citespace to 
conduct a bibliometric analysis of scientific literature under 
the theme of pain catastrophizing to explore the research 
hotspots and frontiers in this field. Bibliometric articles related 
to neuroscience topics were also common (Alhibshi et al., 2020; 
Issac and Issac, 2020; Yan et al., 2021). The bibliometric analysis 
method is suitable for the current research because its quantitative 
nature limits author bias (Donthu et al., 2021b). Simultaneously, 
it can process a large amount of data and provide insights 
into the knowledge structure characteristics and developmental 
trends of the research subject. Therefore, this study used 
bibliometric analysis to conduct a comprehensive review of 
the field of cultural neuroscience. Specifically, the research 
questions were as follows:

Question 1: Which countries, regions, institutions, and 
scholars are the most productive and influential in the field 
of cultural neuroscience?

Question 2: What is the model of collaboration in the field 
of cultural neuroscience?

Question 3: What are the core themes and evolution trends 
of cultural neuroscience research?

Question 4: What are the recent research trends in 
cultural neuroscience?

This paper is organized as follows. The first section briefly 
reviews the field of cultural neuroscience. The second section 
describes the research data and methods, while the third section 
uses the network visualization software VOSviewer (van Eck 
and Waltman, 2010) and ITGInsight (Wang et  al., 2021) to 
conduct a performance, collaboration network, keyword network, 
bibliographic coupling network, and research frontier analyses. 
The fourth section summarizes the findings of the study. A 
statistical analysis and content mining of relevant literature in 
the field of cultural neuroscience are conducted using bibliometric 
analysis methods and network visualization software, based 
on the core data set of Web of Science. The important publications 
and most influential countries, institutions, and authors in the 
field of cultural neuroscience are summarized. The collaboration 
network, research hotspots, and research frontiers of cultural 
neuroscience, as well as the evolution path and development 
trend are analyzed. Finally, the contributions to the field of 
cultural neuroscience are discussed.

RESEARCH DATA AND METHODS

Data Collection
The literature included in the two citation databases of SCIE and 
SSCI in the core set of Web of Science were selected as the data 
sources. The retrieval topic TS = “Cultural Neuroscience” retrieved 
124 records on December 31, 2021, with the retrieval standard 
selected from January 1, 2008, to December 31, 2021. The “document 
type” was limited to “article,” the source type was limited to 
“Journal.” A total of 113 related articles were obtained after 
removing nine invalid articles. The document type was limited 
to “article” because journal articles represented the most impactful 
research works (Marques and Franco, 2020), and simultaneous 
use of all document types would make it “challenging and costly” 
to analyze and interpret the findings (Hosseini et  al., 2018). This 
was the basic data source for conducting the current research.

Data Cleaning
In previous studies, few scholars cleaned the collected data set, 
which caused several errors when conducting performance analysis 
on indicators, such as authors, regions, countries, and keywords. 
Therefore, the knowledge unit to be analyzed needed to be cleaned 
before the formal analysis. Compared to studies in which only 
the keywords were cleaned, this study performs data cleaning 
successively for all knowledge units, including countries, 
institutions, authors, and keywords. According to the data cleaning 
rules proposed by Lozano et  al. (2019), the transformations are 
carried out by removing spelling errors, combining singular and 
plural, removing hyphens, merging synonyms and acronyms, 
and so on. The final cleaning rules are shown in Table  1.

Science Mapping
The scientific map drawing was divided into two parts. First, 
the network visualization software VOSviewer was used to 
draw the collaboration network, keyword network, and 
bibliographic coupling network analyses. In the process of 
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scientific research cooperation, researchers use the knowledge 
and expertise of collaborators to complete specific research 
(Fatt et  al., 2010). Thus, collaboration network analysis helps 
us select potential research partners for successful innovation 
and publishing of future research. Keyword networks are used 
to analyze research knowledge topics and hotspots in disciplines 
(Wang et  al., 2018; Bai et  al., 2021). This was used here to 
analyze the characteristics of knowledge structure in cultural 
neuroscience. The Louvain algorithm was applied to bibliographic 
coupling network analysis to dynamically examine the inflow 
and outflow of knowledge community nodes (Papers) and the 
changes in the association between nodes (papers) using a 
huge amount of data (Blondel et  al., 2008). This is beneficial 
for the classification of knowledge communities in cultural 
neuroscience. Second, the network visualization software 
ITGInsight was used to perform theme evolution mapping 
and discover the latest research trends in cultural neuroscience.

RESULTS

Performance Analysis
Annual Publications Analysis
The change in the time series of the number of academic 
papers is an important indicator of a field’s development. A 
natural year can be  taken as a time window to observe the 
changes in the number of publications, showing the level of 
academic attention to cultural neuroscience. According to statistics 
in Figure  1, the earliest scientific paper related to cultural 
neuroscience was an article entitled “Investigation and validation 
of intersite fMRI studies using the same Imaging hardware” 
published in the “Journal of Magnetic Resonance Imaging” in 
2008. The article introduced the use of fMRI technique, tested 
four subjects at different regional sites (Asia, United  States), 
and found that differences between cultural groups should not 
be  attributed to systematic intersite variability, but rather to 
population systemic differences in interneuron function. This 
analysis laid the foundation for cross-cultural quantitative analysis 

of geographically separated populations (Sutton et  al., 2008). 
The most cited article in the field of cultural neuroscience was 
the article published in “Proceedings of the Royal Society B: 
Biological Sciences” in 2010. This paper studied the association 
between culture–genes and concluded that this culture–gene 
association might explain global variability in the prevalence 
of pathogens and affective disorders (Chiao and Blizinsky, 2010).

The development of the field of cultural neuroscience can 
be  roughly divided into two stages: The embryonic stage 
(2008–2010) was characterized by a rapid change in the number 
of published papers. During this period, the published papers 
mainly focused on the exploration of theories and methods 
of cultural neuroscience. In the development stage (2011–2021), 
research focused on the practical application of many disciplines. 
However, the volatility of the number of publications also 
implied that the development of cultural neuroscience during 
this period was unstable. Although cultural neuroscience has 
attracted a considerable amount of attention in academia, 
existing limitations affected its rapid development. Reading the 
literature suggests that there may be  two main reasons for 
this limitation: First, cultural neuroscience research often requires 
the technical tool fMRI, but the use of functional magnetic 
resonance imaging(fMRI) technology is both costly and time-
consuming (Sutton et  al., 2008). Second, cultural neuroscience 
is an emerging discipline. Hence, only a few clinicians, researchers, 
or educators are aware of the field and utilize it in their daily 
research work (Bhui, 2018).

The Most Influential Countries
A total of 27 countries are involved in research in the field 
of cultural neuroscience. Table 2 lists the top 20 most influential 
countries. The United  States boast of the largest contribution 
in the field of cultural neuroscience, with 58 published articles 
and 1,844 citations. Germany had the second largest number 
of publications, with 18 published papers and 560 citations, 
followed by the Peoples Republic of China, with 14 published 
papers published and 523 citations. These contributions to 
cultural neuroscience imply that cultural neuroscience has 
emerged as a global, extensive, and diverse research topic.

The Most Influential Institutions
Table  3 lists the top  20 institutions with the highest number 
of publications. The top three core research institutions were 
northwestern university with 15 publications, 655 total citations, 
and 43.67 average citations. The University of Michigan published 
12 papers, with 529 total citations, and 44.08 average citations, 
and Peking University published nine papers, with 437 total 
citations, and 48.56 average citations. Additionally, Cologne 
University and Yale University were the top  2 institutions in 
terms of average citations, reaching 109.50 and 107.00, 
respectively. Northwestern University, University of Michigan, 
and Yale University are in the United  States, Peking University 
is in China, and Cologne University is in Germany. These 
results reveal that different regions (Asia, Europe, and America) 
have the potential to achieve significant results in cultural 
neuroscience research, confirming the promising future of 
research in the field.

TABLE 1 | Data cleaning rules.

Cleaning 
field

Cleaning 
rules

Raw data Data after cleaning

Institution
Merge 
synonyms

Aarhus Univ
Aarhus univ

Univ Aarhus
Kaohsiung Med Univ Hosp

Kaohsiung med univ
Kaohsiung Med Univ

Keyword

Combine 
singular 
and plural

Mental Disorders
Mental disorder

Mental Disorder
Human

HumanHUMANS
Humanism

Merge 
acronyms

CN Cultural neuroscience

Removing 
hyphens

Self-construal Self-construal

Only the institution and keyword need to be cleaned, other analysis fields are checked 
without exception, such that they do not appear in the table.
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TABLE 3 | Top 20 most influential institutions.

Rank Institution TP TC TC/P

1 Northwestern University 15 655 43.67
2 University of Michigan 12 529 44.08
3 Peking University 9 437 48.56
4 London’s Global University 5 117 23.40
5 Aarhus University 4 207 51.75
6 King’s College London 4 166 41.50
7 University of California Los Angeles 4 38 9.50
8 Arizona State University 4 17 4.25
9 McGill University 3 132 44.00
10 Stanford University 3 89 29.67
11 Melbourne University 3 74 24.67
12 Cardiff University 3 58 19.33
13 Marburg University 3 45 15.00
14 Chinese Acad Sci 3 41 13.67
15 Cologne University 2 219 109.50
16 Yale University 2 214 107.00
17 Ottawa University 2 178 89.00
18 Harvard University 2 133 66.50
19 University of California, Santa Barbara 2 97 48.50
20 York University 2 97 48.50

TP represents the total number of papers published by an institution, TC represents the 
total number of citations for all papers in an institution, and TC/P represents the number 
of citations for all articles in an institution.

The Most Influential Authors
Table  4 presents the most influential researchers in the field of 
cultural neuroscience. Among the top 20 most influential authors, 
the lowest average citation was 34.75 while the highest was 149. 
A total of 16 scholars have been cited ≥50 times. Among them, 
Chiao had the most published papers and the highest number 
of citations in the field of cultural neuroscience. He has produced 
12 papers with 607 citations. Chiao’s early research focused on 
theories and methods in cultural neuroscience (Chiao and Blizinsky, 
2010; Chiao et al., 2010). However, his research focus has recently 
shifted to the application of cultural neuroscience methods and 
theories in global mental health (Chiao, 2018; Chiao et al., 2020). 
Next, both Kitayama and Han produced eight papers and gained 
492 and 427 citations, respectively. Kitayama studied the correlation 
between culture and brain function, focusing more on constructing 
the role of culture in brain functions from a theoretical perspective 
(Kitayama and Park, 2010; Kitayama and Salvador, 2017). Han’s 
research focused on the use of fMRI technology in studying the 
neural mechanisms related to self-difference in diverse cultures 
(Han et  al., 2013; Ma et  al., 2014a; Shi et  al., 2016).

The Most Influential Articles
Although only 113 papers were published in the field of cultural 
neuroscience, the h-index was 32 (at least 32 papers, each 
with at least 32 citations). Moreover, articles related to cultural 
neuroscience have easily attracted the attention of the academic 
community. Table  5 lists the 20 most influential papers.

“Culture–gene coevolution of individualism–collectivism and 
the serotonin transporter gene” ranked first and was authored 
by Chiao and Blizinsky (2010). This paper suggests that human 
behavior is influenced by both culture and gene expression, which 
was experimentally tested. The theory of culture–gene coevolution 
is expected to play an important role in future cultural neuroscience 

research. This was followed by “A cultural neuroscience approach 
to the biosocial nature of the human brain” written by Han 
et al. (2013), providing an overview of the origins, goals, methods, 
and future development of cultural neuroscience. “Brain disorders? 
not really: why network structures block reductionism in 
psychopathology research” written by Borsboom et  al. (2019) 

TABLE 2 | Top 20 most influential countries/regions.

Rank Country TP TC TC|P

1 United States 58 1844 31.79
2 Germany 18 560 31.11
3 China 14 523 37.36
4 England 13 424 32.62
5 Canada 11 449 40.82
6 Australia 7 139 19.86
7 Japan 6 90 15.00
8 Denmark 5 225 45.00
9 Russia 5 38 7.60
10 South Korea 4 181 45.25
11 Netherlands 4 129 32.25
12 Singapore 3 125 41.67
13 Wales 3 58 19.33
14 Switzerland 3 36 12.00
15 Taiwan 3 2 0.67
16 Argentina 2 26 13.00
17 Austria 2 23 11.50
18 Iran 2 9 4.50
19 Uganda 1 26 26.00
20 France 1 23 23.00

TP represents all papers published in a country/region, TC represents the total number 
of citations for all papers in a country/region, and TC/P represents the average number 
of citations for all papers in a country/region.

TABLE 4 | Top 20 most influential authors.

Author H-index G-index TP TC YS

Chiao Jy 8 12 12 607 2009
Kitayama S 8 8 8 492 2009
Han S 7 8 8 427 2009
Blizinsky Kd 2 2 2 298 2010
Northoff G 3 3 3 223 2009
Vogeley K 2 2 2 219 2009
Park J 3 3 3 211 2010
Roepstorff A 3 3 3 206 2009
Varnum Mew 3 5 5 177 2013
Harada T 3 3 3 174 2010
Wexler Be 1 1 1 160 2013
Parrish Tb 3 3 3 152 2010
Ma Y 4 4 4 139 2012
Kirmayer Lj 3 3 3 132 2009
Borsboom D 1 1 1 126 2019
Cramer Aoj 1 1 1 126 2019
Kalis A 1 1 1 126 2019
Callard F 1 1 1 108 2015
Fitzgerald D 1 1 1 108 2015
Kim Hs 2 2 2 97 2014

H-index implies that a scholar has N cited papers for at least N times in all his academic 
articles; G-index refers to a scholar’s first g papers (sorted according to the number of 
citations) that are not cited less than g squared papers; TP represents the number of all 
papers published by an author; TC represents the total number of citations of an author’s 
papers; and YS represents the time point when an author first published a paper.
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ranked third among the top-cited papers; it proposed that the 
use of network models could analyze mental disorders, which 
was contrary to the finding that cultural and historical context 
largely affected the strength of network relationships. Therefore, 
this research was necessary for the advancement of mental 
disorders research. The fourth most cited paper was “Cultural 
neuroscience of the self: understanding the social grounding of 
the brain” written by Kitayama and Park (2010), which explains 
that the interdisciplinary field of cultural neuroscience investigates 
interrelations among culture, mind, and the brain, and discusses 
the impact of culture on brain research. The fifth most cited 
article was “Social science and neuroscience beyond 

interdisciplinarity: experimental entanglements” authored by 
Fitzgerald and Callard (2015). This article describes the dynamics 
of interaction across the fields of social sciences and neurosciences, 
through an in-depth analysis of the relationship between social 
culture and neurobiological knowledge, thus facilitating better 
cooperation between social scientists and neuroscientists.

The Most Influential Journals
A total of 65 journals have published papers on cultural 
neuroscience. Table  6 lists the 20 most influential journals. 
Among them, the journal “Social cognitive and affective 
neuroscience” has made the greatest contribution to the field 

FIGURE 1 | Trends in publications in the field of cultural neuroscience.

TABLE 5 | The 20 most influential papers.

Rank Title TC Year

1 Culture-gene coevolution of individualism–collectivism and the serotonin transporter gene 282 2010
2 A cultural neuroscience approach to the biosocial nature of the human brain 160 2013
3 Brain disorders? not really: why network structures block reductionism in psychopathology research 126 2019
4 Cultural neuroscience of the self: understanding the social grounding of the brain 122 2010
5 Social science and neuroscience beyond interdisciplinarity: experimental entanglements 108 2015
6 Cultural neuroscience: a once and future discipline 99 2009
7 Cultural influences on neural basis of intergroup empathy 95 2011
8 Enculturing brains through patterned practices 91 2010
9 Cultural neuroscience: biology of the mind in cultural contexts 81 2014

10
Cognitive style as environmentally sensitive individual differences in cognition: a modern synthesis and 
applications in education, business, and management

75 2014

11 What kind of science for psychiatry? 72 2014
12 How culture gets embrained: cultural differences in event-related potentials of social norm violations 65 2015
13 The brain–artefact interface (bai): a challenge for archaeology and cultural neuroscience 63 2010
14 Neural representations of close others in collectivistic brains 63 2012
15 Contextualizing culture and social cognition 59 2009

16
Novelty-seeking drd4 polymorphisms are associated with human migration distance out-of-africa after 
controlling for neutral population gene structure

58 2011

17 Culturing the adolescent brain: what can neuroscience learn from anthropology? 56 2010
18 Sociocultural patterning of neural activity during self-reflection 56 2014
19 adhd and the drd4 exon iii 7-repeat polymorphism: an international meta-analysis 54 2010
20 Error-related brain activity reveals self-centric motivation: culture matters 48 2014
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TABLE 6 | Top 20 most influential journals.

Rank Journal TP TC TC|P

1 Social cognitive and affective neuroscience 18 653 36.28

2
Cultural neuroscience: cultural influences 
on brain function

8 253 31.63

3 Frontiers in human neuroscience 8 163 20.38
4 Social neuroscience 6 99 16.50
5 Neuroimage 4 115 28.75
6 Biological psychology 3 10 3.33
7 Annual review of psychology 2 241 120.50
8 Cortex 2 50 25.00
9 Perspectives on psychological science 2 29 14.50
10 Neuroscience and biobehavioral reviews 2 20 10.00
11 Emotion review 2 15 7.50

12
Cultural diversity and ethnic minority 
psychology

2 5 2.50

13 Sotsiologicheskie issledovaniya 2 5 2.50

14
Integrative psychological and behavioral 
science

2 3 1.50

15
Proceedings of the royal society 
b-biological sciences

1 282 282.00

16 Behavioral and brain sciences 1 126 126.00
17 Theory culture & society 1 108 108.00
18 Neural networks 1 91 91.00
19 Psychological science in the public interest 1 75 75.00
20 Trends in cognitive sciences 1 59 59.00

TP represents the total number of papers published in a journal, TC represents the total 
number of citations for all papers in a journal, TC/P represents the average number of 
citations for all articles in a journal.

of cultural neuroscience, with 18 published articles, 653 citations, 
and 36.28 average citations. The journal “Cultural neuroscience: 
cultural influences on brain function” ranked second, with 
eight published articles related to cultural neuroscience, 653 
citations, and 36.28 average citations. This was followed by 
“Frontiers in human neuroscience,” publishing eight related 
articles, with 163 citations and 20.39 average citations. The 
journal with the highest average citations was “Proceedings of 
the royal society b-biological sciences.” Although only one 
related paper was published in this journal, 282 citations were 
obtained. An interesting phenomenon was found in that most 
of these representative journals were interdisciplinary journals—
that is, the journals belonged to multiple disciplinary categories. 
For example, “Social cognitive and affective neuroscience” 
involved three disciplines: neuroscience, psychology, and 
experimental disciples; “Frontiers in human neuroscience” 
involved the disciplines of psychology and neuroscience; 
“Neuroimage” involved four disciplines, including neuroscience, 
neuroimaging, radiology, and nuclear medicine and medical. 
Thus, interdisciplinary integration has become a primary research 
direction of cultural neuroscience.

Collaboration Network Analysis
Collaboration network analysis is crucial for understanding 
academic exchanges and knowledge diffusion. Three types of 
collaboration networks are commonly used in collaboration analysis 
research: country collaboration networks (macro), institution 
collaboration networks (meso), and author collaboration networks 
(micro). This study separately analyzes these collaboration networks 

to explore the characteristics of disciplinary knowledge exchange 
and collaboration patterns in the field of cultural neuroscience.

Country Collaboration Network Analysis
With countries as nodes and the collaboration relationship between 
countries as the connection, a country collaboration network 
was created in the field of cultural neuroscience as shown in 
Figure  2. It contains a total of 27 nodes, with each node 
representing a country and the line indicating the existence of 
a collaboration relationship between countries; the thicker the 
line, the closer the collaboration relationship. The size of the 
circle reflected the number of papers in a country, and the larger 
the number of papers, the bigger the circle. A total of 23 nodes 
(countries) in 27 countries formed the largest connected branch, 
showing that the four countries of Bulgaria, Netherlands, Poland, 
and Turkey have no collaboration relationship with other countries. 
The largest network components also represented major contributors 
to the field of cultural neuroscience. Researchers usually extract 
the largest connected branch and use its network structure 
characteristics to analyze the characteristics of the overall 
collaboration network (Gonzalez-Alcaide et al., 2015). The largest 
connected branch in the figure contained the three countries 
with the highest centrality: The United States (degree = 12), Germany 
(degree = 12), and China (degree = 12). These core countries have 
cooperated more than three times. The research trend in the 
field is represented by the national collaboration in different 
regions: the collaboration between high-yield countries/regions 
was also more frequent, with the emergence of the phenomenon 
of rich clubs (McAuley et  al., 2007).

Institution Collaboration Network Analysis
Figure  3 shows that 116 institutions are involved in the field 
of cultural neuroscience. The institution collaboration network 
of cultural neuroscience is composed of a large connected branch 
and individually existing nodes (institutions). Among them, 77 
institutions formed the largest connected branch, accounting for 
more than half of the research institutions, and 20 research 
institutions did not cooperate with other institutions. The three 
research institutions with the highest degree of centrality were 
the University of Michigan (degree = 23), Peking University 
(degree = 22), and Northwestern University (degree = 13). These 
three research institutions formed the core position in the field 
of cultural neuroscience, with the University of Michigan (United 
States) having a close collaboration with Peking University (China) 
and Northwestern University forming a closer collaboration with 
local research institutions in the United States. This phenomenon 
reflects the diversity of collaboration among institutions.

Author Collaboration Network Analysis
Figure  4 shows that 292 scholars participated in research on 
cultural neuroscience. Similar to most scientific research 
collaboration networks, the author collaboration network in 
the field of cultural neuroscience is fragmented and composed 
of multiple connected branches. The largest branch in the figure 
contains 61 authors, and the number of single-author branches 
is 17. Collaboration between authors with higher publications 
and authors with one publication is commonly, but few 
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collaborations were observed among the core authors. 
Additionally, the most influential authors formed a specific 
research teams, some teams focused on relatively similar research 
topic. This phenomenon reflects the collaboration among different 
teams in the future will be  possible.

Keyword Network Analysis
The original keyword network was extracted hierarchically with 
a correlation frequency greater than or equal to five. Figure  5 
shows the final keyword network. There were 46 core keyword 
nodes and 553 connections between keywords, with a network 

FIGURE 2 | Country collaboration network.

FIGURE 3 | Institution collaboration network.
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FIGURE 4 | Author collaboration network.

clustering of 0.49. The keyword network in the field of cultural 
neuroscience showed a high clustering coefficient and small-
world feature attributes (Watts and Strogatz, 1998). From the 
figure, it can be  observed that cultural neuroscience (de = 44, 
oc = 72), culture (de = 44, co = 38), self (de = 42, oc = 46), brain 
(d = 42, oc = 30), fmri (de = 38, oc = 23) are at the core of the 
keyword network and the key research points of scholars.

Bibliographic Coupling Network Analysis
Keyword networks quickly identify Hot topics In a field. 
However, this method could only describe Hot topics In cultural 
neuroscience at a macro level, which Was compensated for 
By bibliographic coupling analysis (Kessler, 1963). Figure  6 
shows the bibliographic coupling network formed by papers 
published in the field of cultural neuroscience in the period 
2008–2021. A total of 113 papers have generated six major 
knowledge community clusters, and only five clusters contained 
>10 papers. Five cluster communities contained 112 documents, 
simultaneously forming The largest connected component. 
Table  7 presents data related to cluster topics.

Table  7 shows the distribution of literature data over the 
years. Specifically #1 and #2 represented the knowledge 
communities with the highest numbers of articles and citations, 
respectively. From the perspective of evolutionary characteristics 
knowledge communities #1 and #2 have published the most 
papers in the past three years. However knowledge clusters 
#3 and #5 have not published studies since 2019. Therefore 

knowledge clusters #1 and #4 could possibly be  the future 
research trends in cultural neuroscience while #3 and #5 might 
have faded out of the research perspectives of scholars. We further 
conducted an in-depth analysis of the literature contained in 
the five knowledge communities as given below.

Cultural Neuroscience and Neuroimaging, Psychiatric Diseases 
#1: This was the largest knowledge community in the field of 
cultural neuroscience, with 35 articles and 642 citations. Research 
in this area has primarily focused on the mechanisms of action 
in cultural neuroscience for analyzing neuroimaging and psychiatric 
diseases. For example, Borsboom et  al. (2019) proposed the use 
of network models as a surrogate framework for analyzing mental 
disorders and found that cultural and historical backgrounds 
largely affected the strength of network relationships. Kirmayer 
and Ban (2013) explored the influence of cultural neuroscience 
on cultural psychiatry research theory and practice. More specific 
research questions included cultural variations in illness experience 
and expression, cultural configurations of self and personhood, 
and the prospect of ecosocial models of health and culturally 
based interventions, among others. Crafa and Nagel (2020) 
advocated the adoption of the culture–brain–behavior (CBB) 
interaction model for conceptualizing the relationship between 
culture, brain, and psychiatric disorders, stating that the integration 
of cultural neuroscience methods into cross-cultural psychiatry 
research could effectively address the individuality and cultural 
diversity of patients’ sexual influence. Immordino-Yang et  al. 
(2014) used fMRI and electrocardiogram (ECG) techniques, along 
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FIGURE 5 | Keyword network.

FIGURE 6 | Bibliographic coupling network.
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with observations of participants in China and the United States, 
to discover how Al activity correlated with feelings in social 
emotions and whether this correlation might be  affected by 
cultural influence. The findings suggested that the brain’s ability 
to construct social–emotional conscious experiences was partly 
influenced by culture.

Cultural Neuroscience and Theoretical Methods #2: This was 
the most cited knowledge community, containing 24 articles and 
1,007 citations. Scholars in this knowledge community focused 
on the theoretical methods and developmental trends of cultural 
neuroscience. Among them, Chiao (2009) introduced the research 
purposes and methods of cultural neuroscience and discussed 
the potential implications of this field for bridging the social 
and natural sciences, in addition to addressing the interethnic 
ideology and population health concern. A series of core theoretical 
and methodological challenges faced by researchers in conducting 
cultural neuroscience research is summarized and recommendations 
are provided for overcoming these challenges, eventually discussing 
the impact of cultural neuroscience research on addressing current 
health disparities in populations (Chiao et  al., 2010). “Annual 
Review of Psychology,” the top-ranked journal in psychology, 
published an article in 2013, describing the origins, goals, methods, 
conceptual framework, and key findings of cultural neuroscience. 
The impact of cultural neuroscience research efforts on 
understanding human brain function was also discussed in 
sociocultural contexts, in addition to the emerging questions that 
should be addressed in future cultural neurological research (Han 
et  al., 2013). The status of cultural neuroscience research and 
problems to be  resolved were reviewed in 2014 (Kim and 
Sasaki, 2014).

Cultural Neuroscience and Interdisciplinary #3: The third 
largest knowledge cluster contained 22 articles and 777 citations. 
These articles primarily explored the application of cultural 
neuroscience in different disciplines. For example, Brown and 
Seligman (2009) provided constructive suggestions for the 

intersection of cultural neuroscience and anthropology, suggesting 
that anthropology could help locate unique or interesting 
populations and phenomena for cultural neuroscience research. 
Choudhury (2010) reapplied cultural neuroscience methods to 
anthropology to explore the characteristics of cultural change 
in the adolescent brain. Subsequent research combined cultural 
neuroscience with archaeology (Malafouris, 2009, 2010), 
neuroanthropology (Duque et  al., 2010; Shkurko, 2017), and 
mathematics (Tcheang, 2014), and so on. Thus, scholars have 
persistently explored newly derived research themes under the 
cross-integration of different disciplines.

Cultural Neuroscience and Cultural Differences #4: The fourth 
largest cluster contained 16 articles with 256 citations. These 
articles mainly explored the differences in the social self of 
different cultures (collectivism and individualism), especially 
Asia, Europe, and America. Kitayama and Park (2014) compared 
the impact of culture on error-related negativity (ERN) egocentric 
effect by assessing cortical electrical responses in Europeans 
and Asians while performing flanking tasks. In the same year, 
the experimental study was launched again, finding that ERN 
could be  used as an empirical marker of self-threat and was 
closely regulated by sociocultural variables (Park and Kitayama, 
2014). Mu et  al. (2015) employed electroencephalogram (EEG) 
in conjunction with a new social norm violation paradigm to 
examine the neural mechanisms that detected norm violations 
and identify how they differed across cultures (United States, 
China). The findings suggested that cultural differences had 
unique implications for social norm violation detection. Kraus 
et al. (2021) complemented the missing link in cultural psychology 
self-perception by comparing resting-state alpha strength (RSAP) 
and self-construct (SC) data relationships in European-Americans, 
Taiwanese, and Japanese. Hampton et  al. (2021) found the 
influence of cultural differences on the ability to regulate emotional 
neural responses by testing samples from three different cultural 
groups: European-Americans, Mexicans, and Chinese.

Cultural Neuroscience and Brain Function #5: The fifth largest 
knowledge cluster contained 15 articles with 374 citations. These 
articles mainly provided support for cultural neuroscience research 
on brain function. For instance, Sul et  al. (2012) found that 
the medial prefrontal cortex, anterior cingulate, bilateral 
temporoparietal, and precuneus were involved in the self-
representation of personality traits and social identity, suggesting 
that a person’s cultural orientation can influence the brain’s 
self-reference effect (SRE). Ma et al. (2014b) explored how 
culturally specific self-construals were mediated by the human 
brain, using fMRI techniques to observe adults from East Asian 
(China) and Western (Denmark) cultural backgrounds. They 
found that individuals in different sociocultural contexts might 
learn and/or adopt distinct strategies for self-reflection by changing 
the weight of the medial prefrontal cortex (mPFC) and 
temporoparietal junction (TPJ) in the social brain network. Finally, 
Pfeifer et  al. (2017) conducted an experiment on 14 Chinese 
youth to determine the role of TPJ in the self-evaluation process.

Research Frontier Analysis
The static keyword network could not reveal the latest 
developmental trends in the field of cultural neuroscience research. 

TABLE 7 | Bibliographic coupling network clustering data.

Year Cluster

#1 #2 #3 #4 #5

2008 1
2009 1 8 1
2010 3 8 1
2011 2
2012 1 1 2
2013 2 3 1
2014 3 3 2 3 5
2015 4 2 1
2016 6 1 1 1
2017 3 5 2 2 3
2018 5 1 1 1
2019 5 1 3
2020 3 2
2021 3 5
TP 35 24 22 16 15
TC 642 1,007 777 256 374

TP represents the total number of papers under a cluster knowledge community and 
TC represents the total number of citations for all articles under a cluster knowledge 
community.
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Therefore, we  analyzed the evolution characteristics of popular 
keywords within the time window of the past few years, using 
a time series analysis. Figure  7 shows the results of analyzing 
the evolution characteristics of keywords. The keyword nodes 
are sorted according to the frequency of occurrence; the higher 
the frequency, the closer the ranking is to the top. The connection 
between keywords in adjacent time periods indicated the relevance 
and continuity between keywords. Clearly, cultural neuroscience 
has gradually emerged as the hottest research topic since 2014. 
At the technical level, fMRI has been widely used by scholars 
since 2019 (Flinkenflogel et  al., 2019; Murray et  al., 2020; 
Shkurko, 2020), culture and self have remained the focus of 
researchers (Russell et  al., 2019; Chiao et  al., 2020; Kwon et  al., 
2021), and adolescent has emerged as the intellectual theme 
in 2021 (Chen and Qu, 2021; Rapp et  al., 2021). Thus, the use 
of fMRI technology, combined with cultural neuroscience methods 
to study the impact of Chinese and Western cultural differences 
on brain function, appeared to be  the future research trend.

CONCLUSION AND CONTRIBUTIONS

Conclusion and Discussion
This research analyzed 113 relevant documents in the field of 
“cultural neuroscience” using data from the core collection of 
Web of Science. Performance, collaboration network, keyword 
network, literature coupling network, and evolution analyses were 
performed to examine the evolution and development of the field 
of “cultural neuroscience.” The research conclusions were as follows:

The H-index of research papers in the field of cultural 
neuroscience was 32, indicating that this research discipline 
has received considerable attention from academia. Through 
performance analysis, we found that the United States occupied 
the most prominent position in cultural neuroscience research. 
Specifically, it was the most productive country, with 

Northwestern University, University of Michigan, and Peking 
University as the most influential research institutions, Chiao 
Jy as the most influential scholar, and “Social Cognitive and 
Affective Neuroscience” as the most influential journal. This 
would help scholars engaged in cultural neuroscience research 
better understand the development of research in the field.

The collaboration network analysis showed that the 
characteristics of collaboration in the field of cultural neuroscience 
have evolved from fragmentation to huge branches. As 
interdisciplinary fields of study have greater long-term effects 
than single-disciplinary studies (Van Noorden, 2015), research 
on interdisciplinary collaboration in the field of cultural 
neuroscience should be  the future research direction.

The keyword network and literature coupling network analyses 
revealed that the knowledge network in the field of cultural 
neuroscience had a high clustering coefficient, with the 
characteristics of a small-world network, and has developed into 
a mature and stable subject field. The main research directions 
included a combination of cultural neuroscience with neuroimaging 
and mental disorders, theoretical methods, interdisciplinary 
integration, cultural differences (collectivism and individualism), 
and cultural neuroscience and brain function. Among them, 
neuroimaging, mental illness, and cultural differences (collectivism 
and individualism) remained the focus of future research by scholars.

The evolution analysis of time series showed that culture 
neuroscience, and self and culture, were the research focus 
and future research direction in the field of cultural neuroscience, 
respectively, while adolescent was the emerging research frontier.

Future Directions
This research aims to encourage the application of cultural 
neuroscience in various disciplines, especially social sciences. 
First, fMRI technology can help us better perform the related 
tasks of cultural neuroscience research, but the complexity and 
cost of using this technology cannot be  ignored. Therefore, 

FIGURE 7 | Theme evolution trend.
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future research work must determine ways to optimize the 
usage cost of this technology and realize the application value 
of fMRI in studying cultural neuroscience.

The results showed that researchers mostly compared the 
effects of cultural differences, in terms of East–West differences. 
Therefore, it is necessary to systematically explore other races 
and consider cultural diversity, especially ethnic groups with 
different cultural backgrounds in the same region. Understanding 
cross-cultural differences and conflicts (Chin et al., 2022) could 
help explore a missing link in theorizing contemporary cultural 
psychology (Kraus et  al., 2021). Therefore, cross-cultural 
comparisons might provide a good direction for conducting 
future research.

The COVID-19 pandemic had a huge impact on the mental 
health of individuals, and social isolation adversely affected 
both the physical and mental health of people (Pietrabissa 
et al., 2021). Additionally, COVID-19 has also caused immense 
psychological stress in people (Liu et  al., 2021). The results 
of this study revealed that applying cultural neuroscience to 
the treatment of psychiatric disorders has become a research 
priority. Therefore, using cultural neuroscience methods for 
mental health treatment during the pandemic is expected to 
be  a future research trend.

Furthermore, the application of cultural neuroscience methods 
to social science is limited, which hinders the rapid development 
of cultural neuroscience. Therefore, it is necessary to determine 
ways to conceptualize and explicate biology–social relations in 
practice, such as psychiatry research (Fletcher and Birk, 2022). 
Additionally, how different brain regions organize to construct 
a topological network for the representation of individual’s 
cultural tendency, remains unclear (Luo et  al., 2022). Thus, 
future studies must construct broader biology–social theoretical 
methods and standard frameworks.

Theoretical and Practical Contributions
This study used bibliometric analysis to provide a comprehensive 
review of the field of cultural neuroscience, assess the latest 
research trends, overcome subjective judgments, and create 

reproducible research results. However, cross-regional and cross-
institutional scientific research cooperation was observed as 
the developmental trend of cultural neuroscience, which could 
be  beneficial to scientific researchers in terms of “increasing 
the probability of successful publication,” “project funding,” 
“reference of theoretical ideas,” and so on. On the practical 
side, we  presented the current developments in cultural 
neuroscience, uncovered fundamental questions, and provided 
constructive suggestions for future research directions. 
Specifically, we  provided researchers with a research reference 
point, such as choosing appropriate journals for publication 
and identifying a suitable research direction.

Limitations
The limitations of this study are as follows. Only the core 
collection of Web of Science databases was used for the analysis, 
implying that some important documents in other databases 
were excluded. Therefore, future research could adopt more 
databases, such as SCOPUS and EBSCO. In conclusion, this 
study provides comprehensive information for relevant researchers 
and institutions, in order to enable them to understand the 
developmental trends in cultural neuroscience and provide a 
reference point for conducting future research.
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There have been few attempts at applying cultural neuroscience and psychology to 
the discussion of poetic translatability. This study employs cultural neuroscience and 
psychology methodologies and forms of evidence to explore the neurocognitive 
mechanisms by which cross-cultural variations in perspectives during the translation 
process influence poetic reception in the target culture. The English translation of 
Chinese poetry is often tasked with the supplement of perspectives and accompanied 
by cross-cultural variations of immersion. These changes have been substantially 
discussed from literary and poetic perspectives but remain understudied in terms of 
their neurocognitive and psychological implications. Through textual analysis of first-
person points of view, this study attempts to apply neuroscience to the interpretation 
of the impact of differences in cross-cultural perspectives in poetry translation. Our 
findings suggest that a general tendency toward the supplement of first-person 
perspectives could boost the immersive experience by activating mirror neurons and 
the temporal parietal junction. These neuroscientific mechanisms underlying the 
observable cultural phenomenon offer implications for the translation of Chinese poetry 
in a way that generates brain responses and neurotransmitters similar to the source 
text. This study demonstrates how research in neuroscience can illuminate findings 
in cross-cultural communication.

Keywords: poetry translation, cognitive neuroscience, cultural psychology, translatability, points of view, immersion

INTRODUCTION

The translatability, or untranslatability, of poetry is one of the most disputed issues in translation 
and linguistic studies. The working definition of translatability or untranslatability we  are using 
in this paper is not a binary divide but is actually a spectrum, with untranslatability at zero 
and absolute translatability at 100. Scholars have adopted multiple theoretical approaches to 
analyze these issues (Large et  al., 2019), including relevance theories (Xu and Gong, 2012), 
cross-cultural communication (Sun, 2012), factor analysis (Lee, 2012), otherness (Washbourne, 
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2015), dynamic equivalence (Lin and Zhao, 2017), and 
performability (Glynn and Hadley, 2021). However, a review 
of this literature shows that most studies include only macro-
level analysis, with an emphasis on cross-culture differences.

Recently, with advances in cognitive neuroscience and their 
influence on multiple disciplines, academics have turned to 
focus more on micro-level analyses. The aim of these latter 
studies is to make invisible feelings “visible” through zooming 
in on brain reactions, since the understanding and reception 
of poetry and poetry translation can be  traced to reactions 
in the human brain. On the other hand, the cross-culture 
work in academia allocates more attention to the topics of 
social behavior and attitudes in cross-cultural contexts, such 
as business models (Chin et al., 2021b,c), knowledge management 
(Chin et al., 2020, 2021a), and immigration psychology (Recupero 
et  al., 2018; Taylor et  al., 2021). Relatively few studies have 
been carried out on poetry translation, which demands that 
translators mitigate the cross-cultural differences, and this 
scarcity of research further impedes progress on this topic.

In view of the above, this study attempts to re-invigorate 
research on poetic translatability by introducing some findings 
in neurocognitive research that can be  adopted as analytical 
lenses to be  used in conjunction with literary narratology 
theories. Although these two are somewhat distant conceptually, 
one thing they share in common is an emphasis on point of 
view (POV). Narratology includes a detailed categorization of 
POV types that result from personal pronoun variations (Hühn, 
2009, p. 115), while neurocognitive studies are more interested 
in investigating the mechanism by which POVs affect the sense 
of immersion, evidenced by both empirical evidence of related 
encephalic responses and qualitative reasoning (Gorisse et  al., 
2017; Medeiros et  al., 2018; Monteiro et  al., 2018).

Building on the findings from these two disciplines, and 
supported by in-depth textual analyses, we hypothesize that POV 
changes in translation contribute to the variation of immersion 
between source text (ST) readers and target text (TT) readers. 
When this difference is too great, this can be  interpreted as 
poetic untranslatability. Such is often the case with the translation 
of Chinese classical poetry. When Chinese poems are supplemented 
with pronoun subjects in translation, which is a basic requirement 
of English grammar, then the sense of immersion is changed 
or deviates from the sense that the original produces. This can 
help explain why poetry is deemed untranslatable, regardless of 
how much the source and translated texts correspond in meaning 
or language, since the readers still experience a significant change 
in esthetic reception. In some cases, however, even if poems 
have undergone great changes in language during translation, 
even to the point of creating a new artistic creation, they can 
still produce a similar sense of immersion in target language 
readers. In this latter case, poetry is translatable despite great 
changes in meaning and language.

In this paper, we  endeavor to explore whether variations 
in point of view may contribute to the untranslatability of 
poetry and whether this can be  explained in neurocognitive 
terms. Specifically, we  try to explore the following questions 
in the framework of neurocognitive theory on immersion. For 
topographical or landscape poetry, and for narrative poetry, 

respectively, what are the neurocognitive mechanisms related 
to immersion that can be  correlated with the variation of 
POV? Which points of view induce untranslatability that 
be  conceptualized in terms of immersion? And why, on the 
contrary, is translatability possible in poetry when the result 
is a hybrid or work of “transcreation”?

THEORETICAL FRAMEWORK: 
PERSONAL PRONOUNS, POINTS OF 
VIEW, IMMERSION, AND THEIR 
CORRELATION

Before we  engage in further analysis, it is necessary to clarify 
the correlation between personal pronouns and points of view 
(POV), especially between first person pronouns and POV. The 
relationship between POV and the sense of immersion also 
needs to be  clarified, and we  should not assume a linear 
relationship between these two.

Personal Pronouns and POV
Integrating views from narratology, cognitive neuroscience (Jacobs, 
2015; Wittevrongel et  al., 2018; Huang et  al., 2019; Chen et  al., 
2020), and cognitive psychology (Arnheim, 1970; Chen et  al., 
2002; Carrasco, 2011, 2018; Wang et al., 2019), this study supports 
the notion that the perspective can be  altered through word 
selection, a finding which has been verified by multidisciplinary 
studies. In the perspective theory of narratology, the determination 
of perspective is also based on, but not limited to, personal 
pronouns, that is, the same mode of visual focus, or point of 
view, may not always co-occur with the same personal pronouns 
(Prince, 1982). In particular, the first-person POV can be  either 
an “internal” (diegetic) or “external” (extradiegetic) point of view 
(Fludernik, 2009). The former is an experiential point of view 
in which the experiencer narrates the event from an internal 
position and gains a perspective on the present. The external 
point of view is categorized into the retrospective perspective of 
the first-person protagonist (the narrator, as the protagonist, 
observes the past from his or her present POV), and the impersonal 
perspective of the first-person witness (also called camera-eye as 
the “I” in the narrative observes the event from a neutral perspective; 
Fludernik, 2009). Different personal pronouns change the POV 
and are associated with different modes of focus (More specific 
relations between POV, personal pronoun, and vantage point can 
be seen in Table 1).

Studies in cognitive neuroscience and psychology also confirm 
that pronoun selection impacts the construction of POV. The 
brain responds to textual features of poetry translation and forms 
an integrated perception based on previous experiences, which 
then enables the interpretation of meaning. First-person pronouns 
may indicate either a single perspective or a nested multiple-
layered perspective. For the former, the first-person subject is 
the experiencer. As for the latter, the first-person subject is the 
past “self ” of the experiencer instead of the current “self.” With 
second-person or third-person pronouns, the subject of perspective 
is not the experiencer, thus creating a multiple-layered perspective 
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that entails both the narrator’s extradiegetic POV and the 
experiencer’s diegetic POV. In the multiple-layered perspective 
or the zero focalization (Hühn, 2009, p.  115), the perspective 
of the subject can also be  collapsed into the experiencer’s 
perspective because it resonates or is consistent with it.

Combining the theories on POV from neurocognitive studies, 
visual psychology, and narratology, the relationship between 
personal pronouns and POV can be  summarized into four 
types as follows.

POV and Immersion
Neuroscientific, empirical analyses generally concur that the 
first-person internal POV can generate a stronger sense of 
immersion than the first-person external POV or the second- 
or third-person POV (Salamin et  al., 2010; Debarba et  al., 
2015; Denisova and Cairns, 2015; Gorisse et al., 2017; Medeiros 
et  al., 2018; Monteiro et  al., 2018). More specifically, the first-
person POV generates a sense of imagination that draws the 
reader closer to the experiencer while the third-person 
perspectives induce more calm and objective thoughts. The 
reason, according to psychology, lies in the role of first-person 
POV in generating immersive imagination, as it is associated 
with identification, which is an unconscious process of 
imagination in response to external pressure (Freud, 2003) 
and constitutes an important part of “superego” in Freudian 
terms. This process has significant implications for this study, 
because we  know that in cross-cultural contexts’ identification 
is defined as an imaginative process that is triggered by the 
fictional character (Cohen, 2001, p.  250) that helps form 
immersive experiences (Jacobs and Lüdtke, 2017) that can 
transcend one’s native culture. Therefore, the evidence from 
psychological theories confirms that POV is connected with 
the sense of immersion.

The connection is also supported by neuroscientific studies 
that employ different approaches yet reach similar conclusions. 
If we examine this process of identification from the perspective 
of neuroscience, we  can see that underlying neuroscientific 
mechanisms are intimately related to mirror neurons, which 
are found in the F5 section of the premotor cortex (Rizzolatti 
et  al., 1996). This finding has been confirmed by empirical 

neuroscientific studies that test the correlations between 
imagination and behavior (Parsons, 1994). In other words, 
similar neurons are activated when we imagine certain behavior 
compared to when we  actually engage in such behavior. The 
finding has also provided a biological basis for embodied 
cognition studies (Shapiro, 2019, p.  105), which hold that 
“mental functions” in general depend upon the “material and 
temporal details of their implementation” (Cappuccio, 
2019, p.  18).

In addition, studies on digital gaming also confirm the 
relationship between the player’s point of view or perspective 
and his or her sense of immersion (Kilteni et  al., 2012; Cairns 
et  al., 2014). These studies compare the immersion generated 
by first-person versus third-person perspectives in gaming. 
Neuroscientific evidence suggests that the first-person point 
of view (or the “experiencer” perspective) can promote the 
integration of the player’s real and virtual “self ” (Salamin et al., 
2010; Debarba et al., 2015; Denisova and Cairns, 2015; Gorisse 
et  al., 2017; Medeiros et  al., 2018; Monteiro et  al., 2018). In 
conclusion, neuroscientific research on both identifications when 
reading literature and engaging in digital gaming has shown 
that first-person perspectives can trigger more in-depth 
immersion. In other words, the first-person POV, compared 
with second- or third-person perspectives, produces a stronger 
sense of immersion.

DATA FOR ANALYSIS: DETERMINATION 
OF POV IN TRANSLATION OF 
CLASSICAL CHINESE POETRY

Chinese is a language in which the subject can often be omitted. 
Classical Chinese poetry shows an even stronger tendency to 
omit the subject, and this is, in fact, one of its key features 
that stands in contrast to modern, written Chinese (Cai, 2008). 
The lack of subject in many ancient poems means a lack of 
a defined point of view, giving the readers freedom to adopt 
the first-, second-, and third-person perspectives. This poses 
major challenges for English translators, as English is a subject-
prominent language. In the translation of classical Chinese 
poetry into English, adding a subject is often necessary. However, 
translators have a certain degree of freedom and initiative in 
the selection of perspectives or points of view. The different 
personal pronouns they choose will express different modes 
of focus. Among the choices for pronouns, the first-person 
seems to be the favorite of both Chinese and overseas translators 
over the decades, something which is quite evident through 
statistical analysis of the collection this study uses as our 
database of cases.

This study primarily analyzes a collection of English 
translations of Chinese classical poems, A Comparative Study 
on English Translations of Old Gems, which has been frequently 
cited in Chinese academia. It was edited by the renowned 
Chinese linguist and translator Lü Shuxiang in 1940s, and 
in 1980s, he  re-edited the collection with Xu Yuanchong, 
another very distinguished poetry translator. The poems 
selected are highly representative of classical Chinese poetry 

TABLE 1 | The relationship between person pronoun and point of view.

Point of view 
(Perspective)

Person pronoun Vantage point

Single-Layered POV of the 
First-Person Experiencer

First-person pronouns 
(Present tense)

The experiencer’s diegetic 
present POV

Multiple-Layered POV of 
the First-Person Reflector

First-person pronouns

(Past tense)

The experiencer’s diegetic 
past POV + present POV

Multiple-Layered POV of 
the Second- and Third- 
Person Narrator

Second- and third- 
person pronouns

The narrator’s extradiegetic 
POV + The experiencer’s 
diegetic POV

Source: Compiled by the authors with the previous findings on narratology (Prince, 
1982; Fludernik, 2009). The figure above displays the relations between personal 
pronoun, vantage points, and POV and lays the foundation for the analysis in the 
following sections. The links between personal pronouns and POV provide the premise 
for the hypothesis that different person pronouns reflect different modes of POV and 
thus generate different levels of immersion.
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and cover a wide time span; the translators are from multiple 
countries, and most of the translated works have achieved 
far-reaching influence. While we  limit our discussions in 
this paper to Lü’s collection, our conclusions were informed 
by consideration of many other works. Here is a preliminary 
statistical overview of the collection in terms of person 
pronouns. Of the selected 100 poems, 50 poems omit the 
subject in the original Chinese version. Of the 227 translations 
of these 50 ancient poems, about 150, or 66%, adopt the 
first-person perspective. Among the translations with first-
person perspectives, the ones with the experiencer’s present 
point of view occupy the majority at more than 50%. The 
rest of the first-person points of view in the Chinese-English 
translations are from first-person multiple-layered, second-
person, and third-person perspectives.

Generally speaking, academics believe that this kind of 
supplementation of subject pronouns causes cultural, esthetic, 
and emotional losses (or at least alterations) in the translation 
of poetry, leading many people to conclude that poetry is 
untranslatable or lost in translation (Catford, 1965, p.  35; 
Qian, 1981, p.  18; Liu, 1985, p.  31; Jakobson, 1987, p.  429; 
Bassnett and Lefevere, 1998, p. 58; Wang, 2001). Some scholars 
even hold the belief that poetry translation requires so many 
changes that it betrays the original to the point that it is, 
in fact, a new creative work and no longer a translation.

More specifically, in Chinese-English translation, the 
discussions of researchers and translators have been centered 
around translation strategies or cross-cultural esthetic losses. 
A great number of researchers opine that the determination 
of POV by supplement of person pronouns “clarifies the 
previously ambiguous relationships and causes the shrinkage 
of space for imagination and re-creation” (Huang, 2006, p. 154). 
Generally, academics consider the supplementation of subjects 
to be  the primary reason behind the cultural, esthetic, and 
emotional losses, and, ultimately, untranslatability. The notion 
of untranslatability is held by many (Catford, 1965, p. 35; Qian, 
1981, p.  18; Liu, 1985, p.  31; Jakobson, 1987, p.  429; Bassnett 
and Lefevere, 1998, p. 58; Wang, 2001), who claim that translated 
poetry is dead and has lost its vitality. In other words, they 
regard the variations in poetry translation a betrayal of the 
original poem and argue against the transcreation of poetry.

Yet interestingly, many translations, though literally quite distinct 
from the original, and therefore considered to be  a form of 
“creative treason,” are nonetheless able to convey the image, essence, 
or spirit of the poem in question (Escarpit, 1971; Xie, 1999; Sun, 
2001). For example, the Cathay (华夏集) by Ezra Pound, a 
transcreation of classical Chinese poetry, is applauded by Eliot 
(1954, p.  14) who praise Pound as the “inventor of Chinese 
poetry for our time” who allows readers to “really at last get 
the original” (Tsang, 2014; Xie, 2014; Jatobá, 2019). There is a 
consensus that literal renderings always fail to create equivalent 
responses in the readers of the target text. This phenomenon is 
often interpreted from cultural perspectives and in macro 
speculations. The micro-level analysis of the mechanism behind 
the lack of equivalence by which how culture influences the 
generation of responses has yet to be  delineated. This paper, 
therefore, is intended to present more in-depth interpretations at 

a micro-level through detailed textual case analyses and speculation 
about the neurocognitive responses of readers to translated poetry.

CASE ANALYSIS: NEUROCOGNITIVE 
INTERPRETATION OF 
UNTRANSLATABILITY AND 
TRANSLATABILITY

Based on a detailed analysis of the POV changes in poetry 
translation, the following textual analysis focuses on the 
untranslatability of topographical poetry and narrative poetry, 
and the possibility of translatability through poetry “transcreation.”

Untranslatability of Topographical Poetry: 
Cross-Cultural Variations of Immersion
Classical Chinese poetry, especially poetry from the Zen Buddhist 
tradition, often conveys feelings through the depiction of scenery. 
The point of view is often vague when read by a native speaker. 
The point of view is indeterminate when the reader reads the 
poem, and the focus of the reader is inconstant throughout the 
cognitive process, shifting between internal and external POV. This 
feature of indeterminate focus is shared by classical Chinese 
paintings, which adhere to the principle of using “three vantage 
points” in one drawing. Faced with the shifting visual focus, 
translators often supplement with a first-person subject, defining 
the POV as a first-person one. The use of the first-person POV 
can bring about more integrated imagination, triggering a deeper 
fusion of the real self and the virtual self, and giving readers a 
more immersive esthetic experience. In terms of cultural psychology, 
it enhances the sense of immersion while limiting the dissociative 
state of the original perspective. This relates directly to the 
unavoidable untranslatability in question here. A shifting focus, 
or the absence of a clear focus altogether, is especially common 
in the Zen Buddhist poetry that attaches great emphasis to the 
integration of human beings into natural environments.

The following poem is representative of poems on natural 
scenery and the principles of Zen Buddhism from the Tang 
dynasty (618–907 CE), China’s golden age of poetry. The 
ambiguity of the perspective, the hidden subject, and the 
uncertainty of the relationship between the observer and the 
observed object reflect the spirit of the poem, which is “to 
forget oneself while appreciating the mountains and rivers” 
(Zhou and Liu, 2004, p.  161). The absence of pronouns implies 
an indefinite focus. In particular, the first sentence indicates 
only the time and action, leaving the subject of the action to 
be  specified. Who is the observer of this early morning scene? 
This question is left for readers to answer. Therefore, the readers 
may have many different answers based on their own 
understanding and feelings. The first four sentences of the 
original poem can be interpreted as either an external perspective 
of an observer outside the scene or an internal first-person 
perspective of the experiencer inside the scene. Although the 
last four sentences clearly reveal the observer’s internal thoughts, 
it is still uncertain whether the observer is an omniscient 
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narrator or an experiencer in the scene. But, interestingly, four 
of the five translations add the first-person experiencer 
perspectives. Here are the five translations of the sentences to 
be  discussed as:

[Poem A]: 清晨入古寺，初日照高林。曲径通幽
处，禅房花木深 (常建《题破山寺后禅院》).

[Pinyin] qīng chén rù gǔ sì, chū rì zhào gāo lín. qǔ jìng 
tōng yōu chù, chán fáng huā mù shēn (tí pò shān sì hòu 
chán yuan by cháng jiàn).

[Literral Translation] Early in the morning into the 
ancient temple, early sunshine enters the tall forest. The 
winding path leads to the secluded place, and the 
Buddhist temple has deep flowers and trees.

(A1) At dawn I come to the convent old, While the rising 
sun tips its tall trees with gold. As, darkly, by a winding 
path I reach Dhyana’s Hall, hidden midst fir and beech
(Translated by Herbert A Giles; Lü and Xu, 1988, p. 221).

(A2) I come to the old temple at first light; Only tree-
tops are steeped in sunbeams bright. A winding footpath 
leads to deep retreat; The abbot’s cell is hid’ mid 
flowers sweet
(Translated by Xu Yuanchong; Xu Yuanchong, 2012, 
p. 64).

(A3) In the pure morning, near the old temple, Where 
early sunlight points the tree-tops, My path has wound, 
through a sheltered hollow of boughs and flowers, to a 
Buddhist retreat
(Translated by Witter Bynner; Lü and Xu, 1988, p. 222).

(A4) At first light I entered the ancient temple As the 
high woods shone in the sunrise. Winding ways had led 
me to this quiet place. An Abbot’s Cell deep in trees 
and flowers
(Translated by Innes Herdan; Ibid: 222).

(A5) Where the sun’s eye first Peers above the pines, On 
the ancient temple, early daylight shines. To retirement 
guiding leads the winding way Round the Cell of Silence 
Flowers and Foliage stray
(Translated by W. J. B Fletcher; Ibid: 221).

The first four of the five examples above all adopt the first-
person POV. As noted above, the same personal pronouns do 
not necessarily indicate the same perspective. The four translated 
poems can be  divided into two different categories from the 
perspective of cultural neuroscience based on the different tenses 
employed here. The first three translated versions adopt the simple 
present tense and focus on the experience of the event with the 
use of the first-person experiencer POV. In the translated version 
(A4), the past tense is used in the translation of the first four 
sentences, but the last four sentences are in the present tense. It 

implies that the narrator “I” is recalling the past, and since the 
present “I” is already out of the past, we  can conclude that the 
last four sentences are using the multiple-layered reflector POV. The 
last four sentences are translated into the present tense, which 
brings the reader back to the past, and the translation of these 
four sentences is transformed into the experiencer’s experience. 
In other words, the translation of the poem displays a switch 
between the single-layered and multiple-layered perspectives. Unlike 
the first four translated versions, there are no personal pronouns 
in the translated version (A5). Like a camera, the observer objectively 
“scans” the scene outside the Zen room. The omission of “entrance” 
in the translation also indicates an objective multiple-layered POV.

The five examples are categorized into three types. The first 
three versions fall into type 1 that feature the single-layered 
experiencer POV. The translated version (A4) belongs to type 
2 characterized by a shift between single- and multiple- layered 
POV. The translated version (A5) is in type 3, which features 
third-person POV. In the translated versions (A1) and (A2) of 
type 1, the first line of the translation clearly places the first-
person narrator “I” in the picture, and all the scenery is the 
object of “I.” This POV forces the reader to observe the scenery 
in the eyes of “I” and through the experience of “I” to feel 
the changes of time and space. In contrast, as shown in the 
Table  2, the first-person pronouns in the translated version 
(A4) of type 2 appear most frequently, and the four pronouns 
strengthen the personal experience of “I.” It is also the version 
with most obvious shifts within the same first-person perspective. 
These shifts from the narrator’s present feelings to his or her 
review of the experience create a feeling of in-depth immersion. 
More specifically, as the poem starts with “my” entry and ends 
with “my” auditory judgment, “winding ways” is an extension 
for “I,” and the “pool” is used to “clear my minds,” which 
enhances the sense of immersion. At the same time, the shifts 
of POV will also bring about cognitive transformation and 
even changes in self cognition, which has been demonstrated 

TABLE 2 | Comparison of POV between five translated versions of the Zen 
Buddhist poem.

Translation
Person 
pronoun

Tense
Point of view 
(Perspective)

Vantage point

A1 I, I Present 
tense

Single-layered POV 
of the first-person 
experiencer

Internal (diegetic) 
perspective

A2 I, I Present 
tense

Single-layered POV 
of the first-person 
experiencer

Internal (diegetic) 
perspective

A3 My Present 
tense

Single-layered POV 
of the first-person 
experiencer

Internal (diegetic) 
perspective

A4 I, me, 
our, I

Past tense 
to Present 
tense

Multiple-layered POV 
of the first-person 
reflector to single-
layered POV of the 
first-person 
experiencer

External 
(extradiegetic) 
perspective to 
internal (diegetic) 
perspective

A5 None Present 
tense

Multiple-layered POV 
of the third-person 
narrator

External 
(extradiegetic) 
perspective
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by a number of cognitive neuroscientific experiments (Vogeley 
et  al., 2001, 2004; Vogeley and Fink, 2003; Seger et  al., 2004; 
David et al., 2006; Northoff et al., 2006). As for type 3, example 
(A5) is obviously cautious in this regard. Throughout the version 
(A5), no personal pronoun exists, completely excluding the 
characters from the picture. The scenery, as the “protagonist” 
of the poem, is directly presented in the poetry and dominates 
the whole poem, thus creating a sense of distance between the 
reader and the narrator in the poem.

We may see from the discussions above that when the 
subject is supplemented in translation, the original vagueness 
of POV becomes defined, and the uncertainty of focus becomes 
determined. However, Chinese poetry focuses on natural 
scenes because this is a way of expressing something about 
human beings without making them the literal subject of 
the poem; the beauty lies in the ambiguity. Once the point 
of view is determined, the sense of immersion will change, 
and this is part of the reason why theorists deem poems 
untranslatable. On the one hand, the first-person point of 
view, especially the first-person experiencer point of view, 
boosts immersive experience. At the same time, the readers’ 
sense of participation is enhanced. “Subjects and objects are 
in agreement with each other in the ontological sense” (Zhou 
and Liu, 2004, p.  161), which accentuates the existence of 
the subject of “I.” To a certain extent, it actually changes 
the hidden self and the ego in terms of cultural psychology, 
which also contributes to the untranslatability of poetry in 
cross-cultural communication.

On the other hand, the intentional choice of third-person 
pronouns over first-person ones might weaken the sense of 
immersion in reading and make the readers feel as if they 
were watching a painting without being physically present, 
which aggravates the antagonism between humans and nature. 
Culturally speaking, the translated poems are further away 
from the Chinese concept of the unity of humans and nature. 
In a word, the differences in POV between the original poem 
and the translated version might either limit or broaden readers’ 
cultural perception, triggering different sense of immersion, 
which constitutes an important factor in untranslatability.

Untranslatability of Narrative Poetry: 
Cross-Cultural Variations of TPJ Activation 
and Character-Based Immersion
In addition to immersion, cognitive neuroscience studies on 
narratives have also found links to the temporo-parietal junction 
(TPJ) in the brain. One study suggests that the TPJ plays an 
important role in inferring the protagonist’s thoughts (Yang, 
2020, p.  160–162). The most compelling evidence supporting 
the hypothesis comes from looking at subjects’ ability to perform 
reasoning about other people. In this major piece of research, 
short story experiments are conducted to test people’s responses 
to stimuli. They found that the TPJ is an important cortical 
structure for story comprehension which enables the listener 
to step into the shoes of the protagonist in the story. In one 
experiment described by Saxe and Kanwisher (2003), participants 
read short stories of five types:

 a. false belief stories in which the subject’s belief conflicts 
with the real world;

 b. false photograph stories in which the photograph does not 
match the real world;

 c. desire stories in which the story describes the 
individual’s desire;

 d. non-human description stories in which non-animal objects 
are simply described; and

 e. physical people stories in which the physical characteristics 
of the characters are described.

It was found that the activation intensity of bilateral TPJ 
was about the same in false-photograph stories as it was in 
false-belief stories. In addition, with the stimuli of desire stories, 
the activation intensity of the left TPJ was higher than the 
baseline level and lower than that of the false belief story. 
Importantly, the bilateral TPJ showed negative activation under 
the stimuli of non-human description stories and physical 
human stories. These findings reveal the importance of TPJ 
to readers and listeners in inferring the mental state of 
the protagonist.

Based on this research, we  can see that the closer a story 
is to a person’s mental state, the more likely it is to activate 
TPJ. Since the difference of the personal perspective in the 
narrative is related to the differences in the sense of immersion, 
it can be  hypothesized that the difference of POV is a factor 
in subjective psychological intensity. Therefore, the same poem, 
translated from different perspectives in terms of time and 
persons, might generate different levels of TPJ activation intensity. 
Furthermore, it can be  inferred that the original perspective 
of poetry is not fixed and therefore, it is possible to make 
creative choices in translation. Cultural and language differences 
force the translator to narrow down the choice to a specific 
perspective. This shift from indefinite focus to a determined 
POV, from the perspective of neuroscience, may generate a 
difference in the activation of TPJ between the target readers 
and the original readers, which may explain translatability 
or untranslatability.

The following analysis is of another poem from the Tang 
dynasty by poet Wang Jian, describing a bride’s emotional 
life after she gets married and moves into her husband’s 
house. In ancient China, a woman lived in her husband’s 
house after marriage and had to do housework and take 
care of her mother-in-law beginning 3 days after her marriage. 
This poem describes the mental state of a bride at this 
time. Though some academics conjecture that the poem is 
in the third-person perspective, the original poem probably 
has no subject and therefore an uncertain perspective. 
However, most of the English translations adopt the first-
person point of view, with only a few opting for the third-
person perspectives (Huang, 2006, p.  153). The three 
representative translated versions recommended by Huang 
Guowen, a contemporary theorist of translation studies, are 
as follows:

[Poem B] 三日入厨下，洗手作羹汤。未谙姑食性，
先遣小姑尝 (王建《新嫁娘词》).
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[Pinyin] sān rì rù chú xià, xǐ shǒu zuò gēng tang. Wèi 
ān gū shí xìng. xiān qiǎn xiǎo gū cháng (xīn jià niáng cí 
by wáng jiàn)

(B1) Married three days, I go shy-faced. To cook a soup 
with hands still fair. To meet my mother-in-law’s taste, 
I send to her daughter the first share (A Bride)
(Translated by Xu Yuanchong; Huang, 2006: 153).

(B2) The third day I went into the kitchen, Washed my 
hands and made the soup. Now yet sure of my mother-
in-law’s tastes, I sent some first for sister-in-law to try 
(Words of the Newly-Wed Wife)
(Translated by Burton Watson; Ibid: 153).

(B3) She comes to kitchen, married but three days, 
Having washed hands, she makes some consommés. 
Knowing her mother-in-law’s taste not yet, She let young 
sis have first, a clue to get (A Newly Wedded 
Daughter-In-Law)
(Translated by Wang Dalian; Ibid: 153).

In terms of narratology, translated version (B1) uses the 
first-person experiencer POV from an internal vantage point, 
and version (B2) is the first-person experiencer’s retrospection 
of the past from an external vantage point. Version (B3) 
uses the third-person omniscient POV—i.e., a typical external 
perspective. The external perspective suggests that the narrator 
is observing from the outside, while the internal perspective 
suggests that the narrator retrospects from the inside. The 
former tends to show calm feelings, while the latter tends 
to display more subjective emotions (Shen, 2009, p.  100). 
Therefore, translation (B1), which adopts the first-person 
internal perspective, displays the most personal subjective 
emotional overtones among the three versions and the strongest 
mergence between the narrator and the experiencer. In this 
translation, it is easiest for the reader to directly experience 
the strong impact of the “self ” through the eyes of the  
experiencer.

Corresponding to the five story types in the experiment 
of Saxe & Kanwisher, the translated version (B1) falls into 
the type (c) of the desire story, while translation (B3) is 
close to the (e) physical human story type. Translation 
(B2) is in between the two. We  can put forward a bold 
speculation that among the three translated poems, the 
readers of version (B1) are more likely to have the highest 
activation level of TPJ, while version (B3) tends to generate 
the lowest level. As seen from the comparison above, the 
difference of POV in different translated versions may play 
a role in generating the different levels of activation of 
TPJ. The difference might explain untranslatability to some 
extent. In other words, the choice of the POV will not 
only influence the sense of immersion but also the activation 
level of TPJ, and it can thus be  hypothesized that POV is 
an important driving force forming the untranslatability of 
narrative poetry.

The Interpretation of Translatability: 
“Wrong” Words but the “Right” Neurons
Regardless of whether we  use the methodology of cultural 
psychology or other theories on immersion, the general 
principles of translatability or untranslatability are quite similar. 
First, in terms of cultural psychology, the impact of culture 
on cognition has long been the consensus of neuroscience 
and has been confirmed by multiple empirical studies. The 
construction of POV is influenced by cultural experience 
(Crick, 1994), and social and reading experience is needed 
to form a complete schema. For example, due to the role 
of culture in shaping the neural connections of the brain, 
when the same work is read by source language and target 
language readers, the difference in esthetic experiences might 
induce different levels of activation of visual neurons. For 
example, if the color “red” appears in A Dream of Red Mansions 
with obvious Chinese cultural connotations that are different 
in the target language culture, translators usually should and 
usually do adopt the strategy of free translation to avoid 
causing erroneous imaginations.

Second, in terms of immersion, since cultural experience 
restricts the construction of perspective, the sense of immersion 
will also be  restricted by culture. According to the theory 
of self-referential processing (Gazzaniga et al., 2011), readers 
who grow up in different cultures display weaker self-referential 
effects related to unfamiliar cultural factors which are less 
relevant to themselves, and these cultural influences are 
connected with a shallow level of information processing to 
some extent.

The analysis from these two perspectives may shed light 
on a new understanding of transcreation and the related issue 
of translatability. Many academics think that “transcreation” 
means the “new” work has a certain level of distinctness from 
the original work and is a re-creation rather than a translation, 
such as Pound’s Cathay. However, from the perspective of 
cultural neuroscience, although the translated poetry has 
undergone great changes at the language level, it is still possible 
to activate areas of the brain in similar ways as the original 
poetry, thereby stimulating similar emotions and achieving 
cognitive equivalence. For example, in “Ode to the West Wind,” 
the “west wind” is changed to “east wind” in some translations 
because “west wind” in British culture has connotations of 
warm and pleasant feelings as “east wind” does in Chinese 
culture, and theoretically activates brain regions associated with 
positive emotions and produces neurotransmitters related to 
warmth. Although “east wind” deviates from the original poem 
at the language level, it can adapt to the target language culture, 
activate the same brain regions in the target language readers, 
produce similar neurotransmitters, and bring the similar feelings 
of warmth and joy. In this sense, poetry is translatable because 
the “wrong” words in translation activate the “right” neurons 
in target readers.

Of course, this kind of translatability does not always 
involve language-level changes. Poetry translation with words 
that are close to the original, literal text might also enable 
the original and target readers to activate similar brain 
areas and to enjoy similar esthetic experiences or sense of 
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immersion. The condition is that the readers of the original 
poem and the readers of the translated poem have common 
situational and cultural experiences, making it possible to 
activate the common brain area under similar descriptions. 
This especially applies to poems depicting nature or other 
phenomena that generate few culture-specific understandings. 
For example, a sentence in Wang Wei’s Envoy to the Frontier 
presents a scene of the desert’s spectacular sunset. The lines 
go, “In boundless desert lonely smokes rise straight; over 
endless river the sun sinks round”1 (Translation by Xu 
Yuanchong). Just as Chinese readers are stunned by horizontal 
and vertical contrast and tension, the English readers most 
possibly feel the same for this piece of poetry. As the natural 
environment is the common visual and environmental 
experience of almost all human beings, it is highly possible 
that similar linguistic descriptions can activate the same 
brain regions. Of course, the word “same” here only means 
a high degree of coincidence and not absolute sameness. 
Nevertheless, individual experience varies from person to 
person. As the saying goes, there are “a thousand Hamlets 
in the eyes of a thousand readers.”

To sum up, as we  view cross-cultural communication and 
cultural contexts through the lens of cognitive neuroscience, 
we find that the use of inequivalent language may help render 
poetry in a way that achieves equivalence and translatability. 
Simply put, the neuroscientific mechanism behind this lies 
in the activation of similar brain sections. In this sense, the 
“transcreation” considered by many a treason to the source 
text is actually conveying equivalent emotions in a 
neuroscientific sense. With “wrong” words showing major 
differences from the source text, the translation is, however, 
able to activate the “right” brain sections, neurotransmitters, 
and neurons. The readers of the target text have the same 
neurological reactions to the translation as the readers of 
the source text. The literally “wrong” translation might be  a 
correct interpretation of the poetry at hand and can achieve 
successful cross-cultural communication from the perspective 
of neuroscience.

CONCLUSION

Poetry is considered by many to be  the most concise literary 
form for conveying human emotions. The choice of the first-
person perspective in the English translation of Chinese poetry 
is not only in accordance with the linguistic norms of the 
target language but is also a reasonable strategy for expressing 
poetic emotion and generating an immersive experience. 
Language and culture constitute two-way communication. 
Language reflects and is subject to culture, while language 
creates, shapes, and influences culture. As a cross-cultural 
communicative activity, translation also shows its constructive 
power in cross-cultural contexts. When classical Chinese poetry 
is translated into English and other languages, the poetry is 

1 Source text: 大漠孤烟直，长河落日圆 (王维《使至塞上》).

taken out of the original cultural context in terms of both 
time and space. It is difficult for most readers of the translated 
poem to experience and understand poetry in the context 
of the source culture as the readers of the source language 
do. They can only construct their own cultural context through 
the translation to build esthetic experience by perceiving or 
speculating on the source culture. This process has previously 
mainly been studied on the macro-level, with concepts 
pertaining to that level of analysis, but it is now possible to 
borrow neuroscientific findings and methods to carry out 
micro-level investigations, as exemplified in our study.

As shown in our case analysis, through neuroscientific or 
neurocognitive findings and methodologies, cross-cultural poetic 
translatability and untranslatability may be fruitfully understood 
and explained. On the one hand, the supplementation of subjects 
and variations of perspectives constitute part of the phenomena 
of untranslatability. From the perspective of neuroscience, 
untranslatability can be  fruitfully explained by the neuro 
mechanisms of immersion, mirror neurons, and TPJ responses. 
Borrowing from the methods of neuroscience enables a more 
in-depth, micro-analysis that has been only minimally explored 
in the existing literature. On the other hand, translatability is 
neurocognitively possible, especially when considered in terms 
of cultural psychology and immersion.

Although the hypotheses proposed in this study are limited 
by a lack of experimental studies, this study puts forward 
the intriguing proposition that neuroscience can contribute 
significantly to poetry translatability analysis, laying a 
foundation for the interdisciplinary study of cultural 
neuroscience and poetry translation. More empirical studies 
on the reception of poetry translation from the perspective 
of neuroscience will enrich our understanding of psychological 
reception. The possibility that cross-cultural communication 
may be  improved by in-depth neuroscientific analysis renders 
its exploration worthwhile. We  hope that the neuroscientific 
hypotheses on the causes of, and solutions to, “untranslatability” 
put forward by this study will encourage other researchers 
to explore this type of interdisciplinary study.
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In recent years, cross-border mergers and acquisitions (M&As) of emerging market
enterprises (EMEs) have increased rapidly, and many cross-border M&A have been
conducted in the United States, Western Europe, and other developed countries. This
new type of technology-acquiring cross-border M&A has several unique features. In
particular, the cross-cultural differences between the home country and the host country
and the cognitive differences between emerging markets and developed markets pose a
huge challenge to the organizational learning of technology-acquiring cross-border M&A
of enterprises from emerging markets. Based on this, the present study innovatively
constructs an integrated theoretical model to explore the role of cross-cultural and
cognitive differences in the organizational learning mechanism of technology-acquiring
cross-border M&A in emerging markets. In this study, the partial least squares structural
equation model (PLS-SEM) was used in an empirical study of 240 Chinese technology-
acquiring cross-border M&A enterprises, and it was found that cultural and cognitive
differences play an important role in technical ability and learning performance. The
study also found that the interaction of cross-cultural differences between the home
and host countries and the cognitive differences between the emerging and developed
markets promoted the learning performance of cross-border M&A in the emerging
markets. Based on the integration theory of cultural differences, cognitive differences,
and technical ability, this paper unveils the role of cross-cultural and cognitive differences
in organizational learning mechanisms of technology-acquiring cross-border M&A.

Keywords: cross cultural, cultural differences, cognitive differences, organizational learning, technology-
acquiring cross-border mergers and acquisitions, emerging market
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INTRODUCTION

In recent years, emerging market enterprises (EMEs), represented
by China, have developed rapidly and have conducted several
technology-acquiring cross-border mergers and acquisitions
(M&As) (Kale and Singh, 2016) with enterprises in developed
countries. According to data from the United Nations Conference
on Trade and Development (UNCTAD) from 2010 to 2020,
cross-border M&A from Chinese enterprises have increased
rapidly in recent years; in particular, technology-acquiring cross-
border M&A with the United States, Western Europe, and other
developed countries have increased significantly.

What factors affect the learning performance of technology-
acquiring cross-border M&A of EMEs? Many scholars have
conducted in-depth studies on this topic in an attempt to
open the black box of technology-acquiring cross-border M&A
learning mechanisms of EMEs (Levitt and March, 1988; Aulakh,
2007; Chen et al., 2012). Existing studies are mainly based
on the relevant factors of technical capability (Bertrand and
Capron, 2014; Bhaumik et al., 2015), such as absorptive capacity
(Deng, 2010; Bilgili et al., 2016; Zhou et al., 2018; Duan et al.,
2021), knowledge scale (Farnese et al., 2019), technological gap
(Bonaglia et al., 2007), R&D investment (Chen et al., 2012),
and other factors that affect cross-border knowledge transfer
(Ai and Tan, 2018; Haasis et al., 2018; Hernandez and Guillén,
2018). Existing studies have mainly emphasized the impact of a
single factor or a few factors of technical capability (Buckley and
Hashai, 2014; Bhaumik et al., 2015) on the learning performance
of technology-acquiring cross-border M&A, which limits the
research results (Gomes et al., 2012).

In fact, the technology-acquiring cross-border M&A initiated
by EMEs have many unique features (Madhok and Keyhani,
2012), especially in the learning process of reverse technology-
acquiring cross-border M&A (Liu and Meyer, 2020) with
developed markets, the cultural differences between home
countries and host countries (Buckley et al., 2007, 2009; Dikova
and Sahib, 2013; Cui et al., 2016), and the cognitive differences
between emerging and developed market enterprises. This poses
a great challenge to the organizational learning of the technology-
acquiring cross-border M&A of EMEs. Cross-cultural effects,
including psychological distance (Masuda et al., 2020), the
liability of foreignness (Dikova and Sahib, 2013; Sachsenmaier
and Guo, 2019), and cross-cultural and cognitive differences,
have an important impact on the knowledge transfer and
organizational learning of M&A enterprises. The organizational
learning of technology-acquiring cross-border M&A of EMEs
is a complex internal learning process (Graebner et al., 2017;
Mathews, 2017), and its learning efficiency is influenced by
multiple situational factors, such as cross-cultural differences
(Dikova and Sahib, 2013; Nicholson and Salaber, 2013), cognitive
differences, technological capability, and others. Technological
capability is the basis of technology acquisition. In the complex
situation of technology-acquiring cross-border M&A of EMEs,
the complex synergistic effect of cultural differences and
cognitive differences on technological capability becomes more
prominent. Among them, cultural difference emphasizes external
representation of the environment between the home country

and the host country, especially in supervision and culture
(Bauer et al., 2014), while cognitive difference emphasizes
internal representation of the environment, rooted in the mind
(Xu and Shenkar, 2002).

To sum up, this study innovatively constructs an integrated
theoretical model to explore the role of cross-cultural and
cognitive differences in organizational learning mechanisms
based on the technical capabilities of technology-acquiring cross-
border M&A in emerging markets and considers how EMEs
can overcome the barrier of cultural differences between the
home country and the host country as well as the limitations
of cognitive differences between the emerging and developed
markets, in an attempt to open the black box of the mechanism
of technology acquisition in the cross-border M&A of EMEs.

THEORY AND HYPOTHESIS
DEVELOPMENT

Literature Review
Organizational Learning Mechanism of
Technology-Acquiring Cross-Border M&A
Research on organizational learning has long been a core part
of international business and strategic management research.
Taking the Uppsala internationalization model as an example,
the knowledge acquired by the international business of EMEs
from home and host countries has been an important source of
competitiveness for internationalization (Johanson and Vahlne,
1977; Wiedersheim-Paul et al., 1978). Johanson and Vahlne
(2009) revised the model to include the effect of non-empirical
knowledge from other companies in the internationalization
process. The model suggests that a firm’s international expansion
is a function of its knowledge learning, which can be gathered
from its business in the market or from the inter-firm network
in which the firm participates (Elango and Pattnaik, 2007; Chin
et al., 2021b). The model emphasized the lack of knowledge
as a barrier to internationalization as it increases its perceived
risks and costs. This model captures both the evolutionary
and behavioral dimensions of enterprise internationalization,
highlighting how enterprises source knowledge in the process
of internationalization (Andersson et al., 2002; Johanson and
Vahlne, 2009).

Mergers and acquisitions are regarded as ways to absorb
technological knowledge, especially for EMEs. As a result,
they have become an important method for EMEs to obtain
external knowledge. Numerous studies have shown that the
internationalization of EMEs is often based more on technology
utilization than technology development (Lall, 2000; Gubbi et al.,
2010). Purchasing know-how helps EMEs fill in their know-how
gaps, catches up with peers, and improves their own technology
capabilities by combining purchasing know-how with internal
R&D (Dunning and Lundan, 2008). Some studies (Cassiman
and Veugelers, 2006; Buckley et al., 2016) also showed that
knowledge complimentarily enhanced the competitive advantage
of EMEs, which had a positive effect on the internationalization
of enterprises.
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Cross-Cultural Differences Between Home and Host
Countries and the Organizational Learning of EMEs
From Cross-Border M&A of Technology-Acquiring
Cross-Border M&A
Culture is regarded as a key factor in determining the structure
and behavior of enterprises (Powell, 1983; Shenkar, 2001; Stahl
and Voight, 2004; Zhao and Zhang, 2005; Chakrabarti et al., 2009;
Vrontis and Dauber, 2012). Significant cultural differences trigger
the conflicts (Sarala, 2010) between the demands for external
legitimacy (or local responsiveness) and internal coherence
(or global integration) of the multinational enterprise system.
Cultural differences are one of the most frequently examined
constructs in the international business literature (Stahl K.
and Voigt A., 2005; Bouwman, 2013), and balancing these
conflicting results has been a key challenge for multinational
enterprises. Shenkar (2001) points out that few concepts are
more widely accepted in international business studies than
cultural differences. Cho and Padmanabhan (2005) propose
that, generally, studies of international business cannot be
conducted unless they include a clear variable controlling for
cultural differences. Finally, Zaheer and Nachum (2012) argue
that “international management is difference management in
essence.” Earlier research has found that firms are less likely
to invest directly in markets with distant cultural differences
(Björkman et al., 2007).

Multinational enterprises operating across the countries face
at least two different institutional cultures, namely those of the
home and host countries. Cultural differences refer to the degree
of cultural differences between the home and host countries.
Kostova and Zaheer (1999) further propose that the greater
the cultural difference, the more difficult it is for multinational
enterprises to establish legitimacy in host countries and transfer
the strategic practices of the home country to foreign subsidiaries
(Kostova, 1999). Therefore, cultural differences between the
home country and the host country are often analyzed in terms
of supervision and culture (Bauer et al., 2016). Enterprises
implementing cross-border M&A are faced with cross-cultural
differences between the home and host countries, and they
should try their best to narrow these differences through
technology-acquiring M&A (Stahl G. K. and Voigt A., 2005).
First, home country enterprises need to fully understand the
host country’s market rules and other aspects of culture (Zhu
and Huang, 2007; Weber and Drori, 2008; Denison et al.,
2011); second, home country enterprises need the host country’s
corporate culture system to fully recognize their organizational
culture (Sarala, 2010; Weber and Drori, 2011). Therefore,
the organizational learning of technology-acquiring M&A of
home country enterprises must overcome cultural differences.
This process is essentially an organizational learning process
(Popli et al., 2016).

Cognitive Differences Between Emerging and
Developed Market Enterprises and Organizational
Learning of Technology-Acquiring Cross-Border M&A
Cognition emphasizes the actor’s internal representation of the
environment rooted in cultural orthodoxy (Xu and Shenkar,
2002). Abdi and Aulakh (2012) argue that inter-firm relations

between partners from cognitively distant environments are
affected by governance difficulties due to the lack of a common
cognitive framework. Some scholars have studied the cognitive
differences in cross-border M&A enterprises from the cognitive
and social norms of their home countries and host countries
(Bhal et al., 2009; Skvortsova and Vershinina, 2021).

In most cross-border M&A, the integration of post-M&A
is a potentially significant challenge and may be difficult to
achieve between companies in different countries; therefore, the
challenge of organizational learning performance is often affected
by cognitive differences between enterprises in emerging and
developed markets (Rui and Lan, 2011). The organizational
learning of cross-border M&A of EMEs often involves double-
layered acculturation or assimilation (Barkema et al., 1996).
Nahavandi and Malekzadeh (1988) point out the impact of
cognitive differences on M&A integration. Closely related
to this concept, Chatterjee et al. (1992) propose that the
degree of cognitive differences negatively affects a shareholder’s
value when strong integration is required (Chin et al.,
2021a). Weber et al. (1996) have built their research on
a theoretical framework based on cognitive differences and
potential adaptation of different characteristics and found that
corporate cognitive differences affect the cooperation between
the executives of two companies; when corporate cognition
has significant differences, both sides have a negative attitude
toward cooperation. Larsson and Finkelstein (1999) point out
that negative attitudes, at the employee level, play an important
role in the performance of organizational learning in M&A.
Employee resistance refers to the positive or negative opposition
attitude from a single employee or collective of employees
toward the M&A transaction, which is negatively related to
the success of M&A. Related studies on cognitive differences
that negatively affect the performance of cross-border M&A
include lack of communication (Schweiger and Denisi, 1991),
neglect of human nature (Buono et al., 1989), and stress level
(Cartwright and Cooper, 1993).

Therefore, the organizational learning of technology-
acquiring cross-border M&A of EMEs needs to integrate
cross-cultural differences, cognitive differences, and learning
mechanisms to form an integrated theoretical framework.
The role of cross-cultural and cognitive differences in the
organizational learning mechanism of technology-acquiring
cross-border M&A in the emerging markets is a black box
of the technology acquisition of EMEs’ cross-border M&A.
Technological capability is the basis of technology acquisition,
while cultural and cognitive differences have the external and
internal moderation on technological capability. In this study,
we aim to combine the interaction of many influencing factors to
explore this learning mechanism, concluding that it is based on
the technical capability of multinational EMEs (Buckley, 2009;
Buckley and Strange, 2011) and moderated by cross-cultural and
cognitive differences.

We attempt to construct an integrated theoretical model.
First, we aim to understand the learning mechanism of cross-
border M&A based on technical capabilities. Second, and most
importantly, we need to explore the core role of cross-cultural
and cognitive differences between the two sides, which have
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an important moderating effect on the learning mechanism
of EMEs. Under the interactive effect, this study proposes
hypotheses on the interactive relationship between the learning
performance of technology-acquiring cross-border M&A of
EMEs, the technical capabilities of enterprises, and the cross-
cultural and cognitive differences of both sides of M&A, as shown
in Figure l.

Hypothesis Development
Organizational Learning Mechanism Based on the
Technical Capability of Technology-Acquiring
Cross-Border M&A
Learning Mechanism 1: The Mediating Effect of Knowledge
Base Between R&D Intensity of Pre-M&A and Learning
Performance
Previous studies show that a certain relationship exists between
technology acquisition in cross-border M&A and technology
capability. The technological ability of an enterprise affects its
performance by acquiring technology (Fink, 1998). To imitate
and improve the existing technology and create new products,
M&A enterprises need to have a certain skill level and ability.
Pre-M&A R&D investment can help enterprises accumulate
their knowledge base, thus promoting the improvement of their
technology. Post-M&A learning must imitate and add some
modifications to the accumulated knowledge base and then create
new products, so as to improve the performance of an enterprise
in acquiring technology through cross-border M&A.

Through cross-border M&A, enterprises must also absorb
the information and technical know-how of acquired enterprises
in the developed countries (Ahuja, 2000; Powell et al., 2005).
For an acquiring enterprise, it should not only be understood
from the explicit aspect of its knowledge but it should also
take into account the practice and implicit knowledge embedded
in the knowledge base. The knowledge-based theory proposes
that knowledge can be conceptualized along a continuum
that includes tacit knowledge acquired through experience
and embedded in individual cognition and organizational
conventions and knowledge embodied in specific products and
processes (Inkpen and Dinur, 1998). The central challenge facing
an organization is transforming tacit and embedded knowledge
into explicit and concrete knowledge. This transformation is
possible by creating capabilities and conventional forms of
knowledge about how to perform productive tasks (Langlois
and Robertson, 1993). One of the key decisions that managers
make when looking for complementary knowledge pools is to
assess the extent to which the acquired knowledge base can
be absorbed, integrated, diffused, and deployed and to use it
within the organization to benefit from it (Madhok, 1996). While
knowledge can be embodied in certain products, technologies, or
services, Madhok (1996) emphasizes that an equally important
and valuable aspect of knowledge is the informal component
that appears in the form of basic functions and conventions
that support the final product. Practice is considered a unique
form of knowledge base that can only be learned by doing
(Felin and Hesterly, 2007). Therefore, R&D investment pre-M&A
can help enterprises accumulate explicit and implicit knowledge

bases; enhance the capability of absorption, integration, diffusion,
and innovation; and thus improve the performance of acquiring
technologies in cross-border M&A.

Knowledge base appears to play an intermediary effect
between R&D intensity of pre-M&A and enterprise learning
performance. Therefore, this study proposes the following
hypothesis:

Hypothesis 1: Knowledge base has a mediating effect on the
relationship between R&D intensity of pre-M&A and enterprise
learning performance.

Learning Mechanism 2: The Mediating Effect of R&D
Intensity Post-M&A Between R&D Intensity Pre-M&A and
Learning Performance
Since M&A enterprises in developed countries can absorb and
utilize external knowledge (Cohen and Levin, 1989; Roller and
Waverman, 2001), in the case of R&D economies of scale,
enterprises are more likely to improve their efficiency after M&A,
and this technology transfer process will encourage them to
increase the R&D investment of post-M&A. Further, acquiring
enterprises that create authorization based on capability will
increase R&D investment in post-M&A as the addition of
complementary R&D facilities helps to develop new capabilities
within multinational enterprises. In addition, if the enterprise
operates globally, the development of new capabilities and the
transfer of resources will be improved, and enhanced R&D
intensity will have a positive effect on product quality and product
line expansion (James et al., 1998; DeYoung et al., 2009).

Nevertheless, to improve the existing technologies, latecomers
enhance the R&D intensity of post-M&A by cooperating with
foreign partners in the developed countries in various ways to
absorb more information and know-how (Pack and Westphal,
1986; Lall, 1993; Kim, 1999; Ahuja, 2000; Powell and Grodal,
2005). Acquiring enterprises often conduct joint production and
development with acquired enterprises by enhancing the R&D
intensity of post-M&A to promote the learning performance of
technology acquisition; thus, co-production and co-development
are promoted (Kim, 1999). For example, developed countries
often restrict the export of cutting-edge technologies due to their
strategic considerations or to maintain their technological edge
(Lee, 2008). Co-production means that the latecomer retains to
produce copies of the complete product or critical parts, which
may provide them with independent production capacity. Co-
development refers to the collaboration during the development
and design phase as well as the acquisition of design and
system integration expertise by developers in the later phase.
Scholars have generally stressed the importance of acquiring
technology from foreign partners through technology licensing,
joint development, and joint research agreements.

It can be seen that the R&D intensity of post-M&A has an
intermediary effect on the relationship between R&D intensity
of pre-M&A and learning performance. Therefore, this study
proposes the following hypothesis:

Hypothesis 2: The R&D intensity of post-M&A has a mediating
effect on the relationship between the R&D intensity of pre-M&A
and enterprise learning performance.
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FIGURE 1 | The theoretical model of organizational learning mechanism research of technology-acquiring cross-border M&A of EMEs.

Learning Mechanism 3: The Sequential Mediating Effect of
Knowledge Base and R&D Intensity of Post-M&A Between
R&D Intensity of Pre-M&A and Learning Performance
Increasing international competition and rapid technological
changes have pushed firms to maintain their competitive
positions. In this context, technical expertise, market knowledge,
flexibility, and innovation capability have become key assets for
enterprises (Cantwell and Santangelo, 2003). The technical
capabilities of an enterprise, such as skills, knowledge,
connections, implicit components, and conventions, are the
key resources for generating and managing technological
changes (Piscitello, 2004). M&A is regarded as an important
means for merging enterprises to absorb their respective
technologies. This process means that enterprises acquire
knowledge assets quickly through cross-border M&A, which is
an important way to increase the knowledge base and facilitate
greater development of technologies available to acquired
enterprises (Granstrand et al., 1992). After M&A, the absorption
and utilization of external knowledge promote the improvement
of technical capabilities (Cohen and Levin, 1989; Roller and
Waverman, 2001), which encourages enterprises to make more
internal efforts and R&D investments to take advantage of
new technologies. Therefore, cross-border M&A promotes an
increase in the knowledge base, which further promotes M&A
to increase the R&D intensity of post-M&A in order to use new
technologies; this will have a positive effect on the company’s
innovation capability, especially in terms of innovation output
(Cockburn and Henderson, 1996).

Different types of knowledge base between the acquiring
enterprise and the acquired enterprise will also lead to an
increased R&D investment of the acquiring firm post-M&A.

After M&A, the absorption and utilization of external knowledge
will lead to an improvement in the knowledge base (Cohen and
Levin, 1989; Roller and Waverman, 2001). When the knowledge
bases of the two companies are quite different, the application
of new knowledge may require the introduction of several
changes within the organization, resulting in the interruption
of organizational routines, which will further increase the
R&D intensity of the enterprise post-M&A. Therefore, the
improvement of technology transfer and knowledge base will
encourage enterprises to increase their R&D investment of post-
M&A, so as to make use of the acquired new technology
and have a positive effect on the innovation ability of
the company, especially in terms of learning performance
(Cockburn and Henderson, 1996).

It can be concluded that the knowledge base and R&D
intensity of post-M&A have a successively mediating effect on the
R&D intensity of pre-M&A and enterprise learning performance.
Therefore, this study proposes the following hypothesis:

Hypothesis 3: A knowledge base and the R&D intensity of post-
M&A successively mediate the relationship between R&D intensity
of pre-M&A and enterprise learning performance.

Moderating Effect of Cultural Differences Between
Home and Host Countries in the Organizational
Learning Mechanism
North (1990) proposes that organizations are purposeful entities
designed by their creators to maximize wealth, income, or other
goals defined by the opportunities provided by sociocultural
structures (North, 1990). The information and knowledge
required by an organization are determined by the specific
cultural context because the firm’s profit-maximization behavior
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can take the form of choice within the existing institutional
constraints (North, 1990). On the contrary, an examination of
the cultural environment largely gives an impression of the need
for different types of knowledge and skills. Therefore, different
cultural environment characteristics have different incentives and
constraints on tacit knowledge acquisition and skill development
(North, 1990).

In the context of M&A, cultural differences between the home
and host countries have a significant impact on the acquisition
of organizational tacit knowledge and the performance of
organizational learning in the acquisition and integration stages.
When the level of cultural difference between the M&A country
and the host country is high, that is, the cultural difference
between the home country of the acquiring enterprise and the
host country of the acquired enterprise is significant, it often
increases the difficulty of communication between both sides of
the M&A in the process of acquiring the technology. Therefore,
when the acquiring enterprise obtains advanced technology and
other related tacit knowledge, it is often constrained by the
strict knowledge management system of the host country, which
will make it more difficult to break through the constraints of
the relevant management systems. At this point, the stronger
the knowledge base of the M&A enterprise, the better is the
acquisition of advanced technology and learning performance
of EMEs through M&A. In other words, the greater the
cultural difference between the home and host countries, the
greater is the influence of knowledge base on the learning
performance acquired by enterprises through organizational
learning. Therefore, this study proposes the following hypothesis:

Hypothesis 4: Cultural differences between the home country and
host country positively moderate the effect of knowledge base and
enterprise learning performance such that the positive effect is
stronger when cultural differences are low rather than high.

The integration process of cross-border M&A is influenced
by cultural differences between the host country and the home
country—mainly cultural intervention and industrial restrictions
(Bittlingmayer and Hazlett, 2000). When the degree of cultural
difference between the home country and the host country of
the M&A company is high, the complexity of M&A integration
increases significantly; when the difference is small, it is usually
easier to understand and adapt to the cultural environment of the
host country (Kostova and Zaheer, 1999). When the difference is
too large, M&A enterprises cannot easily understand the culture
of the host country’s rules, and cultural differences with the host
country may also hinder the M&A integration process, or more
time may be needed to invest in completing M&A integration. In
addition, the complexity of cultural differences may increase the
learning cost and expense of M&A enterprises for the following
reasons: first, the cultural differences between both sides are
more likely to increase the difficulty and possibility of cross-
border M&A learning for EMEs; second, the cultural differences
between both sides may lead to a longer time for learning
and integrating cross-border M&A; third, the cultural difference
between both sides leads to additional learning costs for the
acquiring enterprise, which needs to further increase the R&D
investment post-M&A to better absorb and learn the knowledge

of the acquired enterprise. In the case of significant cultural
differences between the home and host countries, the complexity
of cross-border M&A integration may increase; therefore, M&A
enterprises need to further increase the R&D intensity of post-
M&A in the process of integration to achieve the learning
performance of cross-border M&A. In conclusion, the greater
the cultural difference between the home country and the host
country, the more the M&A enterprise will increase its R&D
intensity after cross-border M&A, so as to promote the increase
of the learning performance of the enterprise after the M&A.
Therefore, this study proposes the following hypothesis:

Hypothesis 5: The cultural difference between the home country
and host country positively moderates the effect of R&D intensity
and learning performance post-M&A such that the positive effect is
stronger when cultural differences are low rather than high.

Moderating Effect of Cognitive Differences Between
Emerging and Developed Markets in the
Organizational Learning Mechanism
In addition to the cultural differences between the home and host
countries of M&A, the cognitive differences between enterprises
in emerging markets and those in developed markets should also
be considered in the complex learning process of cross-border
M&A. Such informal constraints on organizational behavior
include reputation, widely accepted standards of behavior,
and social conventions. However, the constraints of cognitive
differences, such as cultural differences, are country-specific.
Therefore, it is challenging for the emerging markets to learn
from the integration of cross-border M&A in the developed
markets because the impact of cognitive differences in solving
incompatibility problems is huge (Weber et al., 1996; Very et al.,
1997; Morosini et al., 1998).

Narrowing the knowledge gap between the merging and
merged enterprises is a key motivation for EMEs to acquire
enterprises from developed countries (Petersen et al., 2008).
Cognitive differences have a significant impact on the integrated
learning performance of EMEs in cross-border M&A (Kogut and
Singh, 1988; Calori et al., 1994; Very et al., 1997; Morosini et al.,
1998; Teerikangas and Very, 2006). When merging enterprises
try to determine the goals, processes, and operations of the
target company, friction should be predicted if the perceptions
of both sides are vastly different (Shenkar, 2001). In the practice
of cross-border M&A for knowledge-intensive industries that
target technology acquisition, the value of knowledge assets is
not as easy to determine as the value of tangible assets because
(1) the value of knowledge assets is more difficult to observe
or measure, and (2) the buyer cannot easily determine which
knowledge assets can be transferred (Coff, 1999). Compared to
enterprises with similar cognitive values, since M&A enterprises
must face integration differences post-M&A, including cognitive
adaptation pressure (Very et al., 1997) or cognitive convention
difference (Morosini et al., 1998), two companies with cognitive
backgrounds from different countries may encounter greater
difficulties in evaluating and integrating knowledge assets. With
an increase in cognitive differences, the difficulty of integration
further intensifies; therefore, the greater the cognitive difference
between emerging markets and developed markets, the more
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likely the value of knowledge to be misunderstood, and the
greater the difference and difficulty of integration after the
acquisition, the worse the learning performance after acquisition.
Conversely, the smaller the cognitive difference, the better the
influence of the knowledge base of merging enterprises on
the learning performance of enterprises. Therefore, this study
proposes the following hypothesis:

Hypothesis 6: Cognitive differences between emerging and
developed markets negatively moderate the effect of the knowledge
base and learning performance of the firms such that the negative
effect is stronger when cognitive differences are low rather than
high.

The cognition of enterprises in the emerging markets is usually
rooted in the general values and cognitive psychology of the host
country (Calori et al., 1994). This suggests that these cognitive
factors may be inertial and difficult to change, which means
that determining how to integrate acquiring strategic resources
of enterprises for the most effective use can be even more
demanding (Meyer and Altenborg, 2008). During the integration
phase, it may be difficult to specify how much knowledge is
transferred and whether it can be deployed in a new environment
(Haspeslagh and Jemison, 1991). In this case, the degree of
cognitive communication and mutual trust between enterprises
in the emerging markets and developed countries may be crucial
because it may affect the reliability of the information provided by
target managers (Very and Schweiger, 2001), and trust is largely
determined by the cognitive level of both sides. For example, the
cognitive psychology rooted in values is crucial in the integration
stage, which directly affects the quantity and quality of strategic
resources acquired by the merging enterprise from the target
enterprise. The trust level and cognitive difference between both
sides may shorten the time to establish effective communication
with the target enterprise and plan integration and a strategy shift.
Determining key performance indicators (KPIs) or dealing with
local antitrust requirements in institutionally different contexts
can effectively moderate the causal effect between R&D intensity
and actual learning performance post-M&A as they may lead
to the achievement or failure of technology acquisition goals.
Therefore, the cognitive difference between emerging markets
and developed markets should have a negative moderating
effect on the relationship between R&D intensity and learning
performance post-M&A: the smaller the cognitive difference, the
more significant the positive impact of R&D intensity on learning
performance post-M&A. Thus, this study proposes the following
hypothesis:

Hypothesis 7: The cognitive difference between emerging markets
and developed markets negatively moderates the effect of R&D
intensity and learning performance post-M&A such that the
negative effect is stronger when cognitive differences are low rather
than high.

RESEARCH DESIGN

The organizational learning of technology-acquiring cross-
border M&A of EMEs needs to integrate cross-cultural

differences, cognitive differences, and learning mechanisms to
form an integrated theoretical framework. In this study, the
partial least squares structural equation model (PLS-SEM) was
used to unveil the role of cross-cultural and cognitive differences
in the organizational learning mechanism of technology-
acquiring cross-border M&A.

Research Method
In this study, a PLS-SEM was used to empirically test relevant
theoretical assumptions; the partial least squares method was
adopted because, compared with other structural equation
models, it is more suitable for various reasons: (1) small or
medium number of samples were studied because PLS-SEM has
no strict requirements on sample size and residual distribution;
(2) testing complex models has many obvious advantages and
performances; (3) PLS-SEM is applicable to various types of
data structures, including irregular or even related data and
variables, and it has no strict settings and requirements for
variable distribution.

Sample Source
This study selected cross-border M&A cases of Chinese
companies from the BVD-Zephyr global M&A transaction
analysis database from 2000 to 2016 as analysis samples. The
BVD-Zephyr statistical database contains M&A data and cross-
border M&A data collected from all over the world and is
currently one of the main databases to study cross-border M&A.
In addition, the relevant data on learning performance and
technical ability involved in this study, including patent data,
R&D investment, and operating income of M&A enterprises,
were all from the CSMAR database. The relevant data on cultural
differences were derived from Hofstede’s six-dimensional cultural
comparison model, and the data on cognitive differences were
derived from the Worldwide Governance Indicators (WGIs)
developed by the World Bank. After removing the company
samples with serious missing data, we finally obtained 240
M&A events of 108 sample enterprises. From the perspective
of industry distribution, of the 108 sample enterprises, 11
belong to the energy industry, 18 to the electrical machinery
and equipment manufacturing industry, eight to the electronics
industry, 14 to the communication and computer industry, 36 to
the transportation equipment manufacturing industry, 18 to the
equipment manufacturing industry, and 3 to the pharmaceutical
manufacturing industry. These enterprises belong to capital and
technology intensive or high-tech industries and may have strong
characteristics of technology acquisition.

Measures
The dependent variable—post-M&A learning performance of
the acquiring firm—measured the learning performance of the
acquiring firm. We measured patentsit as the number of patents
granted to acquiring firm i in year t. Learning performance was
based on the number of patents of the acquiring firm obtained 1–
4 years after the M&A. We measured the patents granted using
three items: invention patents granted, utility model patents
granted, and appearance patents granted. Let us consider Ningbo
Huaxiang Electronic Co., Ltd. as an example. In 2007, Huaxiang
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acquired undisclosed parts of a German car from Germany. We
measured the number of patents granted by Huaxiang from 2008
to 2011; these patents included invention, utility model, and
appearance patents granted.

Cultural Differences
Cultural differences refer to the differences in social culture, rules,
and regulations between home and host countries. Referring
to the research by Kaufmann (2007), we cited the Global
Governance Index (WGI) developed by the World Bank. The
three subdimensions of political stability and vitality, rule of
law, and regulatory quality were used as proxy variables to
measure the level of cultural differences among countries. We
used Kogut and Singh’s measurement formula (Kogut and Singh,
1988) to construct the cultural differences between host and home
countries:

CDjk = Ln
{(

Dij − Djk
)
/Vi

}
(1)

where j and k represent the host and home country, respectively;
Dij and Djk represent the quantitative eigenvalues of a certain
dimension of the host and home country, respectively, and Vi
represents the variance of a dimension. Taking Ningbo Huaxiang
Electronic Co., Ltd. as an example, we used the Kogut and Singh
(1988) modified index to calculate the three items of the cultural
differences between China and Germany by citing the three
subdimensions of political stability and vitality, rule of law, and
regulatory quality.

Cognitive differences refer to the normative and cognitive
differences between emerging markets and developed markets,
such as ideology and norms of behavior. We employed the
relevant dimension of Hofstede’s distance index to measure these
cognitive differences and used the three subdimensions of power
distance, uncertainty avoidance, and long-term orientation
as proxy variables reflecting cognitive differences in national
ideology and norms of behavior. We used Kogut and Singh (1988)
measurement formula to construct the cognitive difference
between the emerging and developed markets:

CDjk = Ln
{(

Dij − Djk
)
/Vi

}
(2)

where j and k represent the host and home country, respectively,
Dij and Djk represent the quantitative eigenvalues of a certain
dimension of the host and home countries, respectively; and Vi
represents the variance of a dimension. Taking Ningbo Huaxiang
Electronic Co., Ltd. as an example, we used the Kogut and
Singh (1988) modified index to calculate the three items of the
cognitive difference between China and Germany by citing the
three subdimensions of power distance, uncertainty avoidance,
and long-term orientation.

Knowledge Base
The merging knowledge base of a firm refers to the stock
and structure of knowledge technology owned by the merging
enterprises pre-M&A. By referring to Ahuja and Katila’s
measurement of the knowledge base (Ahuja and Katila, 2001),
in this study, the numbers of invention patents granted, utility
model patents granted, and appearance patents granted and
owned by merging enterprises pre-M&A were used as proxy

variables to measure the knowledge base of merging enterprises
(Cloodt et al., 2006; Wen and Liu, 2011). This study used
the total number of patents obtained by the merging firms
in the first 3 years of the sample investigation period, pre-
M&A, as the knowledge base of the merging firms. These
patents included invention, utility model, and appearance patents
granted. Taking Ningbo Huaxiang Electronic Co., Ltd. as an
example, we measured the number of patents granted to Ningbo
Huaxiang from 2004 to 2006. These granted patents include
invention patents, utility model patents, and the appearance of
patents.

R&D Intensity
The R&D intensity of an M&A enterprise refers to the ratio
of R&D investment to the total assets or operating income of
merging enterprises. Referring to the definitions by Ahuja and
Katila (2001), in this study, the ratio of the average annual R&D
investment to the average annual total assets and the ratio of the
average annual R&D investment to the average annual operating
income of the M&A enterprises were used as two test items to
measure the R&D intensity, which was during 1–3 years before
or after M&A. The two measurement items of R&D intensity pre-
M&A were, respectively, the ratio of the average R&D investment
in the year pre-M&A to the average annual total asset value
and the ratio of the average R&D investment in the year pre-
M&A to the average annual operating income value. The two
measurement items of R&D intensity post-M&A refer to the
ratio of the mean R&D investment in the year post-M&A to
the average annual total assets and the ratio of the mean R&D
investment in the year post-M&A to the average annual operating
revenue, respectively. Taking Ningbo Huaxiang Electronic Co.,
Ltd. as an example, we measured the ratio of the average R&D
investment to the average annual total asset value during 2004–
2006 and the ratio of the average R&D investment to the average
annual operating income value during 2004–2006 to measure the
two items of R&D intensity pre-M&A. Similarly, we measured the
two items of R&D intensity post-M&A during 2008–2010.

DATA ANALYSIS AND RESULTS

To test the influence of the following variables, including
R&D intensity pre-M&A, knowledge base, R&D intensity post-
M&A, cultural differences, cognitive differences, and others, on
learning performance, a research model was set up to test the
path coefficient of the relationship between various variables in
the theoretical hypothesis, the interpretation degree R2 of the
model, and the significance analysis of t-value through PLS-SEM
estimation.

The mediation effect was determined by calculating whether
the indirect effect was significant. As bootstrapping is better than
the Sobel test in statistical testing, we used a three-step process to
test the mediating effect. Specifically, (1) we checked whether the
indirect effect of a∗b was significant; if yes, there was a mediation
effect; and if no, there was no mediation effect; (2) we checked
whether the direct effect c was significant; if no, it meant full
intermediary; if yes, further observation was needed; and finally,
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we checked (3) whether a∗ b∗c was positive; if so, the mediation
effect was complementary; if not, it was a competitive mediator.

Hypothesis Test: Moderating Effect of
Cultural and Cognitive Differences in
Learning Mechanism 1
To test the effect of R&D intensity pre-M&A on learning
performance, the intermediary effect of the knowledge base
between them and the moderating effect of cultural differences
and cognitive differences were examined. In this study, a model
was established according to the theoretical hypothesis. Through
PLS-SEM estimation, the path coefficient of the relationship
between various variables in the theoretical hypothesis, the
interpretation degree R2 of the model, and the significance
analysis of the t-value were tested.

Mediating Effects of the Knowledge Base
Figure 2 reports the estimated results of Learning Mechanism
1. According to the analysis method of the mediation effect,
this should be judged by calculating whether the indirect effect
is significant. As bootstrapping is better than the Sobel test
for statistical detection, we tested the three-step process of the
intermediary effect test. Specifically, (1) we checked whether the
indirect effect a (coefficient of PRDwheth∗ b (coefficient of KB the
indirect effect a (coefficient of PRDwhether the indirect effect is
significant. As bootstr; (2) we checked whether the direct effect
of c (coefficient of PRD→LP) was significant; if no, it meant
full mediation; if yes, further observation was needed; and (3)
we checked whether a (coefficient of PRD→KB) ∗ b (coefficient
of KB→LP) ∗ c (coefficient of PRDLP) was significant; if no, it
meant full mediation; if mplementary; if not, it was competitive.

Following a three-step process, we tested the mediating effect
and its type. First, we checked whether the significance analysis of
the indirect effect (a∗b) showed a mediating effect. As shown in
Table 1, the R&D intensity pre-M&A has a significant impact on
knowledge base (PRD→KB coefficient a = 0.467, p < 0.001), and

R&D pre-M&A Cognitive
Differences*Knowledge Base

Knowledge Base Learning
Performance

0.276***0.467***

0.442***

-0.132*

Cultural
Differences*Knowledge

Base

0.125*

FIGURE 2 | Path analysis results of learning mechanism 1. *p < 0.05
(two-tailed); ***p < 0.01 (two-tailed).

knowledge base has a significant impact on learning performance
(KB→LP coefficient b = 0.442, p < 0.001). The indirect effect of
a∗b = 0.467∗0.442 = 0.206 (p < 0.001) was significant, indicating
a mediating effect. Second, after confirming the mediating effect,
we checked if the direct effect (c) was significant to judge whether
the mediation was full. As shown in Table 1, the R&D intensity
pre-M&A has a significant impact on the learning performance of
merging enterprises (PRD→LP coefficient c = 0.276, p < 0.001),
indicating that R&D post-M&A is a partial intermediary for the
knowledge base. Finally, we checked whether a∗b∗c was positive
when the direct effect was significant; if yes, it represented
the complementary mediating effect; otherwise, it represented
competition. According to Table 1, the knowledge base has a
complementary mediating effect between R&D intensity pre-
M&A and the learning performance of enterprises (a∗b∗c =
0.467∗0.442∗0.276 > 0), confirming H1.

Moderating Effects of Cultural and Cognitive
Differences
As can be seen from the test results in Table 1, cognitive
difference, a moderating variable, has a significant negative
effect on enterprise learning performance (CoD significant nega
= -0.132, p < 0.05). In addition, cultural differences have a
significant negative effect on enterprise learning performance
(CoDral differences ha= -0.085, p < 0.05), and the test of the
moderating effect depends mainly on whether the product of the
independent and moderating variables is significant. The product
of cultural difference and knowledge base (CuD∗KB) has a
significant positive effect on the enterprise learning performance
(CuD∗KBear coefficient a = 0.125, p < 0.05), confirming H4. In
addition, the product term of cognitive difference and knowledge
base (CoD∗KB) has a significant negative effect on the enterprise
learning performance (CoD∗KBear coefficient a = -0.132, p <
0.05), confirming H6.

Hypothesis Test: Moderating Effect of
Cultural and Cognitive Differences in
Learning Mechanism 2
To test the effect of R&D intensity pre-M&A on learning
performance, the mediating effect of R&D intensity post-M&A

TABLE 1 | Test of moderating effect of cultural and cognitive differences in
learning mechanism 1 (N = 240).

Path Coefficient T-value

PRD→KB 0.467*** 8.201

KB→LP 0.442*** 8.691

PRD→LP 0.276*** 4.674

PRD→KB→LP 0.206*** 5.875

CoD→LP −0.132* 2.634

CuD→LP −0.085* 1.962

CoD*KB→LP −0.132* 2.120

CuD*KB→LP 0.125* 2.009

PRD, represents R&D intensity pre-M&A; KB, represents knowledge base; CoD,
represents cognitive difference; CuD, represents cultural difference; and LP,
represents learning performance. *p < 0.05 (two-tailed); ***p < 0.01 (two-tailed).
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between the two, and the moderating effect of cultural and
cognitive differences, this study set up a model according to
the theoretical hypothesis and tested the path coefficient of
the relationship between various variables in the theoretical
hypothesis and the interpretation degree, R2 of the model
through PLS-SEM and t-value significance analysis.

Mediating Effect of R&D Intensity Post-M&A
Figure 3 reports the test results of Learning Mechanism 2.
We tested the three-step process of the mediating effect test.
Specifically, (1) we checked whether the indirect effect of a
(coefficient of PRD relat∗ b (coefficient of ARDthe indirect
effect of a (coefficient of PRD relationship between there was
no mediating effect; (2) we checked whether the coefficient
c of the direct effect PRD→LP was significant; if no, it
represented a full mediating effect; if yes, further observation
was required; and (3) we checked whether a (coefficient of
PRD→ARD) ∗ b (coefficient of ARDthe c∗ c (coefficient
of PRDthP) was positive; if it was positive, the mediating
effect was complementary; otherwise, it had a competitive
mediating effect.

The test was conducted according to a three-step process
(refer to Figure 3). First, we checked the significance of the
indirect effect (a∗b) and analyzed whether there was a mediating
effect. Table 2 reports that R&D intensity pre-M&A has a
significant impact on R&D intensity post-M&A (PRD→ARD
coefficient a = 0.782, p < 0.001), R&D intensity post-M&A
has a significant impact on learning performance (ARD→
LP coefficient b = 0.659, p < 0.001) and an indirect effect
a ∗ b = 0.782 ∗ 0.659 = 0.515 (p < 0.001), indicating a
mediating effect. Second, after confirming the mediating effect,
we checked whether the direct effect (c) was significant and
judged whether there was a full mediating effect. Table 2 reports
that the impact of R&D intensity pre-M&A has no significant
effect on the learning performance of merging enterprises (the
coefficient of PRDct on = -0.008, p > 0.05), indicating that
R&D post-M&A has a full mediating effect between R&D
intensity pre-M&A and the learning performance of enterprises,
confirming H2.

R&D pre-M&A CoD*R&D post-
M&A

R&D post-M&A
Learning

Performance

-0.008
0.782***

0.659***

-0.134*

CuD*R&D post-
M&A

-0.026

FIGURE 3 | Path analysis results of learning mechanism 2. *p < 0.05
(two-tailed); ***p < 0.01 (two-tailed).

Moderating Effects of Cultural Differences and
Cognitive Differences
Hypothesis 7 proposes that the cognitive difference negatively
moderates the R&D intensity post-M&A and learning
performance. Table 2 shows the results that the cognitive
difference is negatively and significantly associated with learning
performance (the coefficient of CoDurthe = -0.115, p < 0.05).
We added the interaction terms into Mechanism 2 to examine
the moderating effects. Our results show that the presence of
R&D intensity post-M&A has no significant impact on the
learning performance; hence, the results of Learning Mechanism
2 support H7.

Hypothesis Test: Moderating Effect of
Cultural and Cognitive Differences in
Learning Mechanism 3
To test the impact of R&D intensity pre-M&A on learning
performance, the double mediating effect of knowledge base and
R&D intensity post-M&A between the two and the moderating
effect of cultural and cognitive differences, this study set up a
model according to the theoretical hypothesis and tested the
path coefficient of the relationship between variables in the
theoretical hypothesis and R2, the interpretation degree of the
model through PLS-SEM, and t-value significance analysis.

The sequential mediating effect of knowledge base and R&D
intensity post-M&A. Hypothesis 3 proposes that knowledge
base and R&D intensity pre-M&A have a sequential mediating
effect on the learning performance. Figure 4 reports the
results of Learning Mechanism 3. To test Hypothesis 3, we
tested the mediation effect according to the above three-step
process. As shown in Learning Mechanism 3, the indirect effect,
R&D intensity pre-M&Are-tensity base→R&D intensity post-
M&Aost-ensiise learning performance (PRDted the mediation
effect according p < 0.001), is significant, indicating a mediating
effect. Table 3 shows that the direct effect of R&D intensity
pre-M&A on the learning performance of enterprises is not
significant (PRDance of enterprdia= -0.113, p > 0.05), indicating
that knowledge base and R&D intensity post-M&A play a
full mediating effect between R&D intensity pre-M&A and

TABLE 2 | Test of moderating effect of cultural and cognitive differences in
Learning Mechanism 2 (N = 240).

Path Coefficient T-value

PRD→ARD 0.782*** 23.494

ARD→LP 0.659*** 10.537

PRD→LP −0.008 0.119

PRD→ARD→LP 0.515*** 9.369

CoD→LP −0.115* 2.394

CoD*ARD→LP −0.134* 2.179

CuD→LP −0.087 1.729

CuD*ARD→LP −0.026 0.551

CoD, represents cognitive difference; CuD, represents cultural difference; LP,
represents learning performance; ARD, represents R&D intensity post-M&A; PRD,
represents R&D intensity pre-M&A. *p < 0.05 (two-tailed); ***p < 0.01 (two-tailed).
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R&D pre-
M&A

Knowledge
Base

R&D post-
M&A

Learning
Performance

Cognitive
Differences*R&D

post-M&A

Cultural
Differences* R&D

post-M&A

0.468*** 0.538***

0.005

-0.037

0.730***

FIGURE 4 | Path analysis results of learning mechanism 3. *p < 0.05 (two-tailed); ***p < 0.01 (two-tailed).

TABLE 3 | Test of moderating effect of cultural and cognitive differences in
Learning Mechanism 3 (N = 240).

Path Coefficient T-value

PRD→KB 0.468*** 7.815

KB→ARD 0.538*** 9.474

ARD→LP 0.730*** 11.494

PRD→LP −0.113 1.502

CoD→LP −0.052 0.898

CuD→LP −0.037 0.725

CoD*ARD→LP 0.005 0.101

CuD*ARD→LP −0.037 0.725

PRD→KB→ARD→LP 0.184*** 3.99

CoD, represents cognitive difference; CuD, represents cultural difference; LP,
represents learning performance; ARD, represents R&D intensity post-M&A; PRD,
represents R&D intensity pre-M&A. *p < 0.05 (two-tailed); ***p < 0.01 (two-tailed).

the learning performance of enterprises; thus, Hypothesis 3 is
strongly supported.

Moderating Effects of Cultural Differences and
Cognitive Differences
We added the interaction terms into the model to examine
the moderating effects. Our results show that the interaction
terms lose significance in Learning Mechanism 3 (CoD∗ARDoDi
coefficient a = -0.146, p < 0.05), which suggests that cognitive
differences have no moderating effect on the two. In addition,
the interaction term (CuD∗PRD) of cultural differences and
R&D intensity pre-M&A has no significant effect on the learning
performance of enterprises (a = 0.037, p > 0.05), indicating that
cultural difference has no moderating effect on the two; hence,
the moderating effect was not significant in this model.

DISCUSSION AND CONCLUSION

We conducted a theoretical analysis of the organizational
learning mechanism of technology-acquiring cross-border M&A,
thus constructing a theoretical model of the learning mechanism
of technology-acquiring cross-border M&A from EMEs with
the interaction of technical capabilities, cultural differences,
and cognitive differences. Based on an empirical study of 240
Chinese, technology-acquiring cross-border M&A enterprises,

this study further clarified the mechanisms of the effect of cultural
differences and cognitive differences on the organizational
learning of cross-border M&A.

First, in the mode of technology-acquiring cross-border M&A,
the knowledge base has a complementary mediating effect on
the relationship between the R&D intensity of pre-M&A and
learning performance, cultural differences positively moderate
the relationship between the knowledge base and learning
performance, while cognitive difference negatively moderates
the relationship between the knowledge base and learning
performance. In the process of organizational learning of cross-
border M&A of EMEs, many M&A enterprises will inevitably
encounter huge cultural and cognitive differences. The cultural
and cognitive habits of different countries are not only an
important source of “outsider disadvantage” of EMEs but also
an important factor affecting the organizational learning of
enterprises in reverse cross-border M&A. The greater the cultural
and cognitive differences, the more difficult it is for EMEs to
transfer technology; for example, Haier has a strong knowledge
base before M&A. Although the cultural differences between the
acquired enterprises are large, the cognitive differences between
Haier and the M&A party are small. In 2001, after acquiring
the Italian company Meneghetti, Haier made full use of the
small cognitive differences between the two sides to implement
cooperative R&D and innovation, so as to achieve better learning
performance.

Second, in the mode of technology-acquiring cross-border
M&A, the R&D intensity of post-M&A has a full mediating
effect on the relationship between R&D intensity of pre-M&A
and learning performance of enterprises, and cognitive difference
negatively moderates the relationship between R&D intensity
of post-M&A and learning performance of enterprises. As the
technological capability of enterprises in emerging economies
is often relatively weak, in the face of the rapidly changing
international market and technological environment, enterprises
intend to realize technological learning through cross-border
M&A. Post-merger R&D is an important way for enterprises
to improve learning and performance. The cross-cultural and
cognitive differences between the two sides of M&A often bring
great challenges to the organizational learning of enterprises.
For instance, in February 2013, CIMC completed the full
acquisition of CIMC Raffles Offshore (Singapore) Limited due
to the small cognitive difference between China and Singapore
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and finalized the business and management integration of CIMC
Raffles in only 4 years. After the M&A, CIMC has continuously
strengthened its R&D investment, continuously improving the
R&D capacity of a single technology. The CIMC combines its
technical, management, and financial advantages with Raffles’
technical advantages to achieve better learning performance.

Finally, the knowledge base and R&D intensity of post-
M&A have a sequential mediating effect between R&D intensity
of pre-M&A and learning performance, while cultural and
cultural differences have no significant moderating effect. M&A
enterprises have a strong knowledge base, and the R&D intensity
before and after M&A is very high, which indicates that the
enterprises rely on their own strong technical ability, overcome
the barriers of cultural and cognitive differences, integrate the
advanced R&D network of the M&A enterprises with their
own R&D network and not only make use of the advanced
technology of the host country but also actively explore and
expand new technology. Technical capability is an important
driving force of enterprise learning performance, and the
innovation of learning based on the technology-acquiring cross-
border M&A of EMEs comes from two kinds of driving
forces: on the one hand, through exploitation learning of the
external technology and knowledge of acquired enterprises in
developed countries; on the other hand, through exploratory
learning of new technical knowledge by effectively combining
the external technical knowledge of acquiring enterprises and the
internal knowledge of acquired enterprises. The model confirms
that when an enterprise has a particularly strong technical
capability—for instance, a strong technical foundation and large
R&D investment before and after the merger—it can overcome
cultural and cognitive differences. Let us consider Wanxiang as an
example. Although the cultural and cognitive differences between
the Chinese and American enterprises are significant, since 2001,
Wanxiang has successfully acquired many auto parts and new
energy vehicle industry enterprises, such as UAI companies.
Most acquired enterprises have the key technologies or R&D
capabilities required by Wanxiang and are highly related to its
technology. Therefore, Wanxiang has formed a strong knowledge
base through exploitation and exploratory learning with years
of high-intensity R&D investment and strong innovation ability.
In the strategic integration after M&A, Wanxiang desalinated
the enterprise’s home country color, followed the American
cultural and cognitive habits and legal system, conducted
localized governance, successfully leveraged and integrated global
innovation resources, and reverse learned and absorbed advanced
technology and knowledge.

Theoretical Contributions
The research contribution of this study mainly lies in the
following aspects.

First, based on the integration theory of cultural differences
(Bauer et al., 2016; Guiso et al., 2016; Gu and Meng, 2021), the
cognitive difference (Ager, 2011) and technical ability (Viegas
Pires, 2013), this study expands the understanding of the learning
mechanism of technology-acquiring cross-border M&A in the
emerging markets (Stahl and Voigt, 2008). Although there are
many theoretical and empirical studies on cross-border M&A,

they are mainly based on a single perspective, such as technical
capability. However, the learning mechanism of technology-
acquiring cross-border M&A in the emerging markets is the
result of a combination of multiple factors in a complex situation.
Compared to previous studies, this study conducts an in-
depth analysis of the learning mechanism of EMEs’ technology-
acquiring cross-border M&A from the perspective of integration
theory. Based on the integration theory of cultural differences,
cognitive differences, and technical abilities, this study expands
the theoretical research perspective in this field.

Second, the study demonstrates, from both theoretical and
empirical aspects, three kinds of reverse learning paths for
enterprises to achieve higher learning performance in the context
of cross-cultural and cognitive differences between emerging
and developed markets. The PLS-SEM model was introduced
into the theoretical model to explore how cultural and cognitive
differences interact with technical capabilities in the process of
technology-acquiring cross-border M&A. This paper reveals the
black box of the learning mechanism of technology-acquiring
cross-border M&A by emerging markets and further describes
the learning mechanism under the influence of cultural and
cognitive differences.

Third, previous studies were mainly conducted from a single
dimension of technical ability (Chen et al., 2009; Benitez-Amado
and Ray, 2012; Feng et al., 2018) or cross-cultural differences
(Forstmann, 1998; Zhu and Huang, 2007), and few studies have
compared multiple factors (Zhang et al., 2018). No relevant
dialogue exists regarding which dimension has a more important
impact on the innovation performance of technology-acquiring
cross-border M&A in emerging markets, and no consistent
conclusion has been reached. We find that compared to cultural
differences, cognitive differences have a more significant impact
on the learning performance of technology-acquiring cross-
border M&A; however, when EMEs have strong technical
capabilities, they can overcome the barriers of cultural and
cognitive differences and achieve better learning performance.
The conclusion of this study not only contributes to previous
theoretical research but also has important implications for
enterprises to carry out technology-acquiring cross-border M&A
in emerging markets.

Practical Implications
In the process of cross-border M&A, EMEs face the challenges of
large cognitive differences, cultural differences, and technological
gaps between the home and host countries. How should
EMEs improve their knowledge base to cross-cultural and
cognitive differences and achieve better organizational learning
performance? First, they can do so by strengthening the
enterprise’s own R&D investment, so as to continuously improve
the R&D ability of single technology or some individual
products and form its own strong knowledge base. Second,
M&A enterprises can build a cooperative R&D platform with the
acquired enterprises through joint venture subsidiaries or joint
R&D projects and further improve their overall and systematic
R&D capacity through the R&D investment after M&A, so as
to achieve better organizational learning performance. In this
process, the R&D personnel of the M&A enterprise should

Frontiers in Psychology | www.frontiersin.org 12 May 2022 | Volume 13 | Article 863442178

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-13-863442 May 3, 2022 Time: 13:19 # 13

Chen et al. Unveiling the Role of Cross Cultural and Cognitive Differences

cooperate with the R&D team of the acquired enterprises,
continuously strengthen cooperation and communication in the
R&D process, improve the knowledge base of the enterprise,
enhance the organizational cultural identity of both sides, and
reduce their cognitive differences, so as to promote the M&A
enterprise to better absorb the advanced technology of the
acquired enterprises.

Third, the EMEs should use more platforms, such as joint
venture subsidiaries, joint R&D projects, or cooperative R&D
platforms, to be more conducive to decreasing the cultural and
cognitive differences. However, it is necessary for the acquirer
to actively cooperate with the acquire in the fields of technology
and R&D. When facing the different challenges of cross-cultural
differences and technology gaps, EMEs should use joint venture
subsidiaries, joint R&D projects, or cooperative R&D platforms
between key domestic enterprises and first-mover enterprises
in developed countries to improve technology acquisition. It is
worth noting that the smaller the cognitive differences between
key enterprises and first-mover enterprises, such as the smaller
the ideological and oral differences between the two sides, the
more conducive it is to the cooperation and communication
between the R&D personnel of the focal company and the R&D
team of the pioneer company in the process of joint R&D, and the
more conducive it is to the absorption of the advanced technology
by the pioneer company.

Fourth, the EMEs should strengthen the cooperation with the
acquired enterprises in the fields of strategic cooperation, human
resource management, and organizational structure, whenever
before or after M&A. First, before M&A, it is necessary for
EMEs to actively cooperate with the acquired enterprises in
the fields of technology and R&D—a measure more conducive
to enhancing mutual understanding and cognition. Technology
exchange and cooperation are not only a necessary means
but also an “olive branch” that provides a cognitive basis and
starting point for the all-round strategic cooperation after M&A.
Second, after M&A, when enterprises in emerging economies
face the challenges of cross-cultural and cognitive differences in
the process of integration, EMEs should integrate background
supporting activities, such as human resource management, to
support cross-cultural management. Enterprises should increase

international job rotation opportunities, absorb talent outside
the industry in a more open way, and establish a cross-
cultural talent team. In terms of organizational structure, M&A
enterprises should encourage mutual cooperation and establish
cross-cultural and cross-organizational management policies and
systems.

Limitations and Future Directions
This study has some limitations and directions for future
research. A limitation concerns the study’s sample. This study
was conducted in China, an emerging market; as such, Chinese
cross-border M&A are more likely to acquire technology from
the developed countries and may learn differently from other
emerging markets. Furthermore, cross-cultural and cognitive
differences may vary across the emerging markets and limiting
the sample to China may thus bias the results to some extent.
Scholars should determine whether this conclusion holds in other
emerging markets to further confirm the generalizability.
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Because of the coronavirus disease 2019 (COVID-19) pandemic, the traditional didactic
teaching method that is practiced in Confucian culture, an Eastern cultural model,
is being challenged by multiple alternative teaching modes. In Western cultures, the
teaching behavior of teachers is dependent on their ability to influence the temperament
of students; in contrast, teachers in Eastern cultures are influenced by changes in
external environment (i.e., social policy). This phenomenon can mainly be explained
by the tendency of students in Eastern cultures to adopt a passive learning style
because of Confucianism. On the basis of Confucian culture and literature review,
we conducted a Chinese-language questionnaire survey of temperament scales and
learning motivation, and 724 effective questionnaires were collected and used to explore
the relationship between students’ temperament and learning motivation under three
teaching modes, namely, online teaching, traditional offline classroom teaching, and
online–offline mixed teaching. Conclusions drawn were as follows. (1) In a Chinese
Confucian cultural system, the passive learning style of students and its relationship
with the surrounding collective culture creates the temperament characteristics of
sanguinity and phlegmatism. (2) Influenced by the traditional Confucian values of
benevolence and honesty, students with a melancholic temperament do not focus
on their learning motivations. Furthermore, changes in external information, to which
such students are sensitive, cause them to give up opportunities easily. (3) Similarly,
students with a choleric temperament are sensitive and prone to fluctuating emotions,
and they tend to be affected by changes in their external environment. (4) Although
students have a strong learning motivation under the traditional offline teaching mode,
a paradox in individual cognition exists because of differences between Chinese
and Western cultures. Therefore, students generally prefer the online–offline mixed
teaching mode to the traditional single teaching mode. This study explored factors that
influence students’ learning motivation, namely, individual temperament and educational
environment (e.g., teaching modes), and provides a reference for the future development
of post epidemic education.
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INTRODUCTION

After the coronavirus disease 2019 (COVID-19) pandemic
started in 2020, the topic of high-quality teaching modes in
higher education attracted widespread attention, and changes
occurred to the traditional offline teaching mode. In response to
the outbreak of the epidemic, the Ministry of Education of China
implemented a new teaching mode in schools at all levels (Cheng,
2020; Zhang et al., 2020). Specifically, all courses were taught
online in a short time frame. After the epidemic eased in China
in 2021, the Chinese teaching mode became an online–offline
hybrid model, which not only promoted the transformation of
higher education but also met the various needs of school or
external environments (Toe, 2008). In the face of these rapid
changes, students were forced to invest their time and energy
in familiarizing themselves with innovative teaching modes;
consequently, learning attitudes, and behavioral intentions of
students with respect to the long-term implementation of various
teaching modes (e.g., online teaching) became a topic of concern
(Lin et al., 2021).

Studies have reported that students who are deeply influenced
by traditional Confucian culture do not like the online teaching
mode and prefer the traditional teaching mode (i.e., a single
offline face-to-face mode; Chan, 2019). However, this type of
traditional single teaching mode is not favored by some Western
scholars who have argued that it is not conducive to learning
(Fan et al., 2004). However, students who are influenced by
Confucianism have performed well in memory, repetition, and
problem-solving tasks, such as mathematics-related tasks that
require memory and long-term logical thinking skills. Thus,
scholars are increasingly exploring this Confucianism-oriented
teaching mode, which is influenced by collectivism, high parental
expectations, attribution of effort (Wong, 2008), and obedience to
authority (O’Dwyer, 2016). In this mode, collectivism is regarded
as a key reason for the high learning motivation of Chinese
students (Dasari, 2009). These students are obedient within the
framework of a unified teaching arrangement, and they refrain
from sharing their opinions to avoid conflicts violating group
norms (Turner, 2011). As passive recipients, these students have a
learning style that is different from the autonomous learning style
of students in Western countries.

Learning strategies that students adopt are related to their
teachers’ teaching methods (Morrison, 2006). Moreover, these
learning strategies are associated with learning motivation,
which can enhance students’ thinking ability in the context
of their learning styles (Fontes, 2016). Because teachers in
Eastern countries tend to assume that students can only absorb
information through rote learning, they also tend to implement
new teaching methods on the basis of this assumption (Dasari,
2009; Sakurai et al., 2014). Consequently, classroom activities
indirectly focus on the value of learning results instead of
learning enjoyment (Choi and Cho, 2020). Therefore, students
have different views of learning objectives. However, Elliot
and Thrash (2002) asserted that these perceptions are due to
differences in temperament among students who are innately
sensitive to extrinsic rewards and punishments. A student’s

temperament (including emotion and orientation) is closely
related to his relationship with teachers (Buonomo et al., 2017).
Thus, teachers in Western countries focus on whether their
teaching behavior influences the temperaments of their students
during implementation of a teaching mode. However, because
teachers and students in Eastern countries are influenced by
Confucianism, their teaching mode is mainly dependent on
changes in their external environment (i.e., social policy).
In contrast, student-related factors are not considered during
the initial implementation of teaching modes (Bliesener and
Adelmann, 2000). Whether students can normally modify their
own learning mode (i.e., learning motivation) is determined by
interactions between their personal characteristics (self-factors)
and situations they are exposed to (external environment;
Rheinberg, 2000).

In summary, during the COVID-19 epidemic, China’s
teaching mode was mainly based on policies and the external
environment, and it did not prioritize the personal characteristics
of students, resulting in a diversified, changeable, and mixed
teaching mode. Whether students can adapt to these changes
should be a key consideration for teachers. However, in
Confucian culture, which focuses on instructions of the
incumbent government, specific social and economic values are
consequently emphasized; Confucian culture also embodies the
spirit of humanitarianism (Chin et al., 2021a), meaning that it
focuses on needs and motives of individuals. Therefore, this study
examined the relationship between students’ learning motivation
and their temperament under various teaching modes from
the perspective of Chinese Confucian culture and conducted a
literature review of Confucian culture–related research to explore
the following three questions:

RQ1: What are the differences in learning motivation among
students with different temperaments?
RQ2: What are the differences in the learning motivation of
students under different teaching modes?
RQ3: What are the motivational behaviors of students under
different combinations of temperament and teaching mode?

LITERATURE REVIEW

Triadic Reciprocal Determinism
Scholars have argued that human behavior is mainly determined
by some factors. Therefore, in a single causal model, a
person’s behavior is often attributed to the environment or
their internal character. However, Bandura (1989a) proposed
a two-way relationship of influence between human behavior
and the external environment. From the perspective of social
cognition, human nature can shape limitless possibilities
through direct or limited alternative experiences. In this
causality model, human spontaneous activity is regarded
as the core element and decisive determinant of human
motivation (Bandura, 1989b), which cannot be determined
solely by intrinsic or extrinsic factors. The core idea of
social cognitive theory is triadic reciprocal determinism (TRD),
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TABLE 1A | Triadic reciprocal determinism (TRD)-related studies.

Authors Research contexts Content Constructs

Greener et al.
(2007)

Virtual environment This paper explores how higher education teachers can
stimulate and increase students’ interaction in academic
debate in a virtual learning environment

Thinking + emotional + behavior + environment

Atas et al.
(2017)

Teaching environment By observing the interactive process of question-answer
between teachers and students in classroom teaching, the
author obtains students’ evaluation of the learning
motivation and other effects of this model

Person + environment + behavior

Tirado-Cordero
and Hargiss
(2017)

Learning environment This paper discusses how to use PEB theory to lay the
foundation for peer counseling learning environment in the
instructional design system (ISD)

GSE + environmental
cues + behavior + biological determinants

Schiavo et al.
(2019)

Adaptive environment The author uses a mathematical model to describe how the
variables of TRD evolve over time, so as to deduce how
humans use the regulatory mechanism of self-efficacy to
predict behavior results

Person + environment + behavior + CSE

Benight et al.
(2018)

Living environment This paper studies how people respond to great life
emergencies, and explains how people’s self-regulation
plays a role through PEB

Person (cognitive and
affective) + behavioral + environment

Zhang (2021) Extra learning tasks This paper discusses that how large or high-risk
examinations affect students’ learning in the context of
Chinese mainland

Person + environment + behavior + self-
regulated + achievement

which asserts that the acquisition, maintenance, and change
of individual behavior is the result of the joint action of
the individual, their behavior, and the environment. Behavior,
cognition, and environment are interrelated and influenced by
each other. It is the interaction among these three factors
that is crucial rather than any combination of two factors
(Bandura, 1986).

Few studies have applied TRD to explore learning behavior.
This study mainly collected studies that explored learning
environments in the context of Chinese students during the
COVID-19 pandemic (Table 1A).

During the COVID-19 pandemic, college education was
conducted in various learning environments (e.g., virtual online
environments, offline classroom environments, extracurricular
environments, and living environments). Studies have suggested
that TRD can be used to explain how students adapt themselves
to various environments, because it entails consideration
of individuals, behaviors, and environments. In the context
of Chinese higher education, the processes of engaging
in discussions, asking questions, and providing answers,
and conducting teacher–student reflections further reflect
the active and passive learning styles of students under
Chinese Confucianism. Studies have discussed how the learning
enthusiasm (i.e., learning motivation) of students can be
stimulated to ensure that they adopt the appropriate learning
mode whenever necessary, apply emotional and cognitive
adjustments (including perception abilities such as self-efficacy
and sense of achievement), and learn to predict and evaluate their
own behavioral results. Therefore, for situational learning in a
given cultural background, the ability of individuals to adapt is
the core element considered, which interacts with the external
environment (Confucian culture, teaching mode during the
COVID-19 pandemic) and the behavior (learning motivation)
of individuals.

Regulative Theory of Temperament and
Temperament Typology
Chess and Thomas (1996) described temperament as a behavior
style, a choice of situation, or a behavior of specific stimulus
value (Strelau, 1996). It includes components such as individual
cognitive activity level, emotion regulation level, and biological
rhythm. Because the temperament of an individual influences
regulation of their body and guides their future behavior,
Strelau (1987) proposed the regulation theory of temperature
on the basis of the Pavlovian central nervous system to
explain that the nervous and endocrine systems respond
to stimuli (including speed). To establish a foundation for
explaining the function of temperament, he proposed six
temperament characteristics (Strelau, 2008). However, scholars
have subsequently adopted four dimensions, namely, emotional
reactivity, endurance, briskness, and activity, to study the
relationship of temperament with other factors (Jankowski
and Zajenkowski, 2009; Bojanowska and Zalewska, 2016).
These factors include cultural and individual behavioral
results; specifically, scholars have explored how interactions
between temperament and experiences pertaining to an
external environment (e.g., a specific culture) influence the
stable development of an individual’s emotions, motives, and
behavioral patterns (Rothbart, 2007). These four dimensions
were subsequently combined with the early Hippocratic
theory of the four temperaments, namely, the sanguine,
melancholic, phlegmatic, and choleric temperaments (Strelau,
2008; Bojanowska and Zalewska, 2016).

For cultural factors, several temperament scales have
incorporated cultural specificity into behavior measurement,
and they are, thus, often used to evaluate behavior in various
cultures (Strelau and Plomin, 2008). When unexpected situations
occur, culture and temperament always interact, indicating that
temperament leads to cultural problems and culture shapes
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temperament characteristics (Chen, 2018). In particular, an
acquired environment includes the parenting style of parents,
communication style of peers, and ecological conditions,
all of which are related to the characteristic development
of temperament (Eisenberg et al., 2007; Chen and Schmidt,
2015). In addition, individual and group biases in the character
of children during their early development are a source of
temperament changes (Kagan and Snidman, 1992; Rothbart,
2011). Therefore, studies on individual temperament types in
China have mostly examined children and adolescents, reflecting
a cross-cultural nature. For example, although no obvious
distinction exists between Chinese and American children in
terms of their internal and external character, compared with
American children, Chinese children prefer to think from a
practical perspective and exhibit collectivistic behavior (Oakland
and Lub, 2006). However, learning through the Internet has led
to some problems for Chinese teenagers. By examining students
with the four temperament types, we discovered that the four
dimensions of temperament (i.e., perception, shyness, effective
control, and anger/frustration) play an intermediary role in
determining whether students can use the Internet to learn
effectively (Li et al., 2016). As for Chinese college students, they
focus on social needs because of the influence of Chinese cultural
factors. An individual with a sufficiently fast mental speed can
easily adapt to a fast-paced way of life, and individuals who
exhibit a high level of perseveration can easily cope with fatigue
resulting from activities (Liu et al., 2015).

For individual behavioral outcomes, such as achievement,
motivation, and learning goals, individual temperament has been
theoretically hypothesized to be related to achievement goals
or achievement motivations; however, only few studies have
verified this association (Elliot and Thrash, 2002). Chen and
Zhang (2011) discussed how temperaments of Chinese high
school students affected their individual achievement motivation,
and they reported that students adapted in accordance with
their temperament and personality characteristics and eventually
acquired positive learning values. These values resemble the
results of students’ evaluation of self-learning. Whether students
are interested in what they have learned is defined as “the
individual’s relatively persistent tendency to pay attention to the
object”; this definition highlights the role of learning motivation
and expectations in a given personality trait (Renninger et al.,
1998). In education, different temperaments have different
levels of sensitivity to external perception; thus, students have
different learning and performance goals. These goals are
often related to personal sense of achievement, self-efficacy,
and social emotion (Rawlings et al., 2017). Thus, learning
motivations of students are influenced in varying degrees (e.g.,
the behavior mode of self-regulated learning or passive learning),
and they reflect the self-regulation model of an individual
(Ariyanti and Dahlan, 2019).

With respect to neurophysiological regulation characteristics
that are embodied in the four types of temperament, this
study examined the following four temperaments from two
dimensions, namely, processing capacity and stimulus supply
(Jankowski and Zajenkowski, 2009; Bojanowska and Zalewska,
2016):

(1) Choleric temperament: high activity and briskness, low
endurance, and high emotional reactivity;

(2) Sanguine temperament: high activity and briskness
with considerable stimulation, high endurance, and low
emotional reactivity; (3) phlegmatic temperament: low
activity and briskness, high endurance, and low emotional
reactivity; (4) melancholic temperament: low activity and
briskness with limited stimulation, low endurance, and high
emotional reactivity.

Attributional Theory
In recent years, numerous theorists have proposed applying
social psychology to explore human behavior based on the
premise that social psychology can play a key role in
personality and social environments. For example, the internal
motivation and external motivation of individuals can be studied
as resulting from their social environment, and then their
influence can be used to explain specific differences between
people (Amabile, 1988, 1990). Moreover, a social environment
can affect individual differences, which can be explained as
individual differences in a persistent motivation orientation
(Deci and Ryan, 1985).

On the basis of self-perception of internal and external
motivations, Bern (1967, 1972) argued that individuals must
explain their attitude and motivation through their own
behavior and its occurrence. For the relationship between
teaching evaluation of teachers and learning motivation of
students, Weiner’s (1986) attribution theory can explain the
causal trajectory (internal and external factors), stability and
controllability. The internal and external attribution theory
was subsequently applied in cross-cultural teaching research.
For example, by comparison of teaching models in Germany
and China, researchers discovered that evaluation values of
teachers in classroom settings in both countries directly affect
the emotions and learning motivations of their students;
specifically, the examined Chinese students were influenced by
the achievement effect, whereas the examined German students
were not (Zhou and Urhahne, 2013). The aforementioned
study highlighted the influence of cultural differences. With
regard to factors that affect the learning motivation of students,
Chinese scholars have mainly explored this topic from the
perspective of external and internal attribution (Chen et al.,
2018). Given that learning motivation scales lack cross-cultural
consistency, Chinese scholars subsequently developed a learning
motivation questionnaire that was adapted to their cultural
background. Among the scales that were developed, the most
representative are those developed by Yumin et al. (1996);
Huang and Zheng (1999), and Liu and Carless (2006), who
developed motivation scales for assessing Chinese students
in primary school, middle school, and university settings,
respectively. Huang and Zheng’s (1999) college students’ learning
motivation questionnaire was also based on the internal
and external attribution theory. Chen (2018) subsequently
used Huang’s questionnaire to study problems related to the
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self-perceived locus of control and learning motivation of
college students.

MATERIALS AND METHODS

Participants
The participants (N = 750) were college students from Sanming
University; 47.5 and 52.5% of them were males and females,
respectively, and 26 invalid and 724 valid questionnaires were
collected. The participants were aged between 17 and 24 years
(mean: 20 years); 28.5 and 46% of the participants were the
only and the eldest child in their family, respectively. Their main
fields of study were liberal arts, science, and other specialties (art,
sports, and music). In addition, for this study, the participants
were required to participate in a compulsory psychology course
held by their college; the teaching framework of this course has
remained consistent, but its teaching mode has changed because
of China’s epidemic prevention and control measures in the
3 years following the start of the COVID-19 pandemic.

Procedure
The questionnaires were administered and collected thrice. It
was first distributed in the classroom between September and
November 2019. During this period, an offline teaching mode was
implemented in the classroom. Thereafter, it was administered
online between March and May 2020. Because of the COVID-
19 epidemic, the Ministry of Education of the People’s Republic
of China (2020) released the Guidelines on Organization and
Management of Online Teaching of General Institutions of
General Institutions of Higher Education During Epidemic,
which required schools to suspend offline classes and conduct
online teaching to maintain the progress of classroom curricula.
Therefore, the teaching mode during this period was limited
to online teaching. The questionnaire was distributed in class
for the third time between March and May 2021. During this
period, teachers mainly followed the policy of implementing
mixed teaching, specifically online–offline mixed teaching. For
all the three surveys, the students voluntarily participated after
understanding the research content of this study.

Measures
Formal Personal Characteristics: Temperament
Inventory
In China, temperament research is mainly based on Hippocratic
temperament types and Pavlov’s theory of advanced neural
activity types (Liu and Chen, 1992). Zhang and Chen (1985)
subsequently integrated the two aforementioned types with
Chinese culture to develop a temperament scale that is suitable
for use in China. The scale uses the four temperaments as
classified by Hippocrates. In addition, on the basis of Pavlov’s
four basic types of neural activity (i.e., strong imbalance, strong
balance and flexibility, strong balance inflexibility, and weak
type), a new scale was developed. In the scale, each temperament
type was covered by 15 questions, and the scale was tested and
revised twice in a follow-up. The reliability of the second test
was more than 0.6 (Lu et al., 1994). Subsequently, the scale was

retested again, and the item discrimination of each topic was
tested to verify the reliability and validity of the scale (Lu and
Wang, 1995). In the course on psychology, the scale was also part
of the course curriculum. Therefore, during the implementation
of this study, 65.7% of the participants were determined to
have one temperament type, whereas the remaining 34.3% were
determined to have two or more temperament types. Among
the participants, 20% had a choleric temperament, 51.5% had a
sanguine temperament, 49.6% had a phlegmatic temperament,
and 21.7% had a melancholic temperament.

Formal Behavioral Characteristics: Learning
Motivation Questionnaire for College Students
This study adopted the learning motivation questionnaire for
college students that was developed by Huang and Zheng
(1999). Widely used in China, this questionnaire was designed
to be used mainly in a Chinese cultural environment, and
it considers the relationship between individuals and their
external environments. It assumes that college students have
six types of needs in learning, namely, physiology, safety,
communication, respect, development, and contribution. The
26-question questionnaire assesses the intensity of six learning
motives of college students (i.e., knowledge seeking and
enterprise, social orientation, material pursuit, fear of failure,
personal achievement, and small group orientation; Chen et al.,
2018). For the original questionnaire, a four-level evaluation
standard was applied. For the first time, 1,035 college students
from various universities were examined by performing an
analysis of variance (1999). Thereafter, Chen et al. (2018) tested
the item reliability and validity of 602 questionnaires using a
six-level evaluation standard. The internal consistency reliability
coefficient of their scale was 0.89: the higher the total score was
for learning motivation, the stronger the motivation intensity
of a participant was. This study used a later version of the
questionnaire. The reliability of the original data was favorable
(α = 0.892).

RESULTS

Comparison of Learning Motivation of
Four Temperament Types Under Various
Teaching Modes
This study used the SPSS statistics software to measure the
collected data. The questionnaire used to measure different
people’s learning motivations had a reliability (α) value of 0.893,
which was greater than 0.7 (the accepted standard threshold; Hair
et al., 2020; Su and Wu, 2021), thereby verifying the reliability of
the questionnaire.

The ANOVA results revealed that the learning motivation
of the students was influenced by their personal temperament
and the teaching modes that they accepted. In terms of
learning motivation, people with melancholic and choleric
temperaments tended to have a high F-value, particularly those
with a melancholic temperament. Furthermore, people with
choleric and sanguine temperaments and those with choleric
and phlegmatic temperaments had F-values that were also
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TABLE 1B | Comparison of learning motivations by temperament type and
teaching mode (analysis of variance).

Ind. variable SS df MS F p

CLR 984.837 1 984.837 4.115* 0.043

SG 168.397 1 168.397 0.704 0.402

PHG 414.246 1 414.246 1.731 0.189

MLC 3,915.398 1 3,915.398 16.360*** 0.000

TM 943.741 2 471.871 1.972 0.140

CLR * SG 1,676.657 1 1,676.657 7.005** 0.008

CLR * PHG 1,227.404 1 1,227.404 5.128* 0.024

CLR * MLC 41.008 1 41.008 0.171 0.679

CLR * TM 467.423 2 233.712 0.977 0.377

SG * PHG 1,744.648 1 1,744.648 7.290** 0.007

SG * MLC 448.286 1 448.286 1.873 0.172

SG * TM 230.554 2 115.277 0.482 0.618

PHG * MLC 589.515 1 589.515 2.463 0.117

PHG * TM 1,256.464 2 628.232 2.625 0.073

MLC * TM 487.609 2 243.804 1.019 0.362

CLR * SG * MLC 5.774 1 5.774 0.024 0.877

CLR * SG * TM 1,618.057 2 809.029 3.380* 0.035

CLR * PHG * TM 2,004.993 2 1,002.496 4.189* 0.016

CLR * MLC * TM 625.450 1 625.450 2.613 0.106

SG * PHG * TM 3,387.090 2 1,693.545 7.076** 0.001

SG * MLC * TM 11.850 1 11.850 0.050 0.824

PHG * MLC * TM 930.007 1 930.007 3.886* 0.049

CLR * SG * MLC * TM 100.051 1 100.051 0.418 0.518

CLR, choleric; SG, sanguine, PHG, phlegmatic, MLC, melancholic; TM, teaching
mode. *p < 0.05, **p < 0.01, and ***p < 0.001.

significant. The F-values of those who had both phlegmatic and
sanguine temperaments, choleric and phlegmatic temperaments,
and choleric temperament and sanguine temperaments also had
highly significant results when specific teaching methods were
applied (Table 1B).

Learning motivation was mainly classified into six dimensions
(Huang and Zheng, 1999). This study used the six dimensions as
dependent variables to evaluate their effect under the influence
of multiple factors. Because of length constraints, this study only
lists significant differences in independent variables (Table 2).
The results revealed that the six dimensions (i.e., knowledge
seeking and enterprise, social orientation, material pursuit, fear of
failure, personal achievement, and small group orientation) were
affected by multiple factors, meaning that different temperament
types exhibited differences under different teaching modes. The
various teaching methods resulted in significant differences in the
three dimensions of knowledge seeking and enterprise (15.583,
p < 0.001), personal achievement (8.164, p < 0.001), and
small group orientation (8.069, p < 0.001). The F values of
knowledge seeking and enterprise, social orientation, material
pursuit, and personal achievement were significant for various
types of personal temperament, especially for social enterprise
(9.218, p < 0.01), material pursuit (8.147, p < 0.01), and personal
achievement (12.915, p < 0.001); significant differences were
detected between individuals with and without a melancholic
temperament. The students with a phlegmatic temperament or
melancholic temperament who had low activity levels exhibited

TABLE 2 | Comparison of learning motivations by dimension, temperament type,
and teaching modes (analysis of variance).

Dep. variable Source SS df MS F p

KSE CLR 86.962 1 86.962 5.654* 0.018

PHG 111.657 1 111.657 7.259** 0.007

MLC 321.400 1 321.400 20.895*** 0.000

TM 479.374 2 239.687 15.583*** 0.000

SG*PHG 103.587 1 103.587 6.735* 0.010

SG*MLC 67.380 1 67.380 4.381* 0.037

PHG*MLC 126.406 1 126.406 8.218** 0.004

PHG*MLC*TM 60.520 1 60.520 3.935* 0.048

SO MLC 236.270 1 236.270 9.218** 0.002

CLR*SG*TM 198.033 2 99.017 3.863* 0.021

SG*PHG*TM 223.486 2 111.743 4.359* 0.013

MP CLR 77.667 1 77.667 6.178* 0.013

MLC 102.415 1 102.415 8.147** 0.004

CLR*PHG 54.517 1 54.517 4.337* 0.038

SG*PHG 114.985 1 114.985 9.147** 0.003

PHG*MLC 53.367 1 53.367 4.245* 0.040

SG*PHG*TM 123.513 2 61.756 4.913** 0.008

FOF CLR*SG 95.635 1 95.635 5.115* 0.024

CLR*PHG 100.882 1 100.882 5.396* 0.020

CLR*PHG*TM 211.312 2 105.656 5.651** 0.004

SG*PHG*TM 172.528 2 86.264 4.614* 0.010

PA MLC 111.913 1 111.913 12.915*** 0.000

TM 141.484 2 70.742 8.164*** 0.000

CLR*SG 90.914 1 90.914 10.492** 0.001

SG*PHG 54.507 1 54.507 6.290* 0.012

CLR*PHG*TM 65.802 2 32.901 3.797* 0.023

MLC*PHG*TM 51.139 1 51.139 5.902* 0.015

SGO TM 121.736 2 60.868 8.069*** 0.000

PHG*TM 67.804 2 33.902 4.494* 0.012

LM, learning motivation; KSE, knowledge seeking and enterprise; FOF, fear of
failure; SO, social orientation; MP, material pursuit; PA, personal achievement; SGO,
small group orientation. *p < 0.05, **p < 0.01, and ***p < 0.001.

differences in their ability to cope with personal knowledge
seeking and personal achievement (3.935 for phlegmatic
temperament, p < 0.05; 5.902 for melancholic temperament,
p < 0.05), but this difference only applied to material and
external pursuits. The students with sanguine and phlegmatic
temperaments who had similar levels of reaction speed, patience,
and emotional response exhibited differences under different
teaching modes (4.359 for sanguine temperament, p < 0.05; 4.913
for phlegmatic temperament, p < 0.01). For fear of failure and
personal achievement, the students with choleric and sanguine
temperaments had high reaction speeds, which were also different
under different teaching modes (5.651 for choleric temperament,
p < 0.01; 3.797 for sanguine temperament, p < 0.05).

Differences in Learning Motivation Under
Different Teaching Modes
In this study, three teaching modes were examined, namely,
traditional classroom teaching (N = 246), online teaching
(N = 231), and online–offline mixed teaching (N = 247).
The results obtained by multiple comparisons using the least
significant difference method revealed differences between
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TABLE 3 | Comparison of learning motivation under various teaching modes.

(I)GROUP
*(J)GROUP

MD(I-J) SE p Ind. variable Mean SD SEM

TCT*OT 2.8735* 1.41739 0.0906 TCL 113.7480 16.74714 1.06776

TCT*MT 1.0961 1.39351 –1.6399 OT 110.8745 16.42524 1.08070

OT*MT –1.7774 1.41600 0.210 MT 112.6518 15.63637 0.99492

TCT, traditional classroom teaching; OT, online teaching; MT, mixed teaching. *p < 0.05.

traditional classroom teaching and online teaching for learning
motivation. Compared with traditional teaching, online teaching
resulted in increased learning motivation among students.
However, no difference was detected between mixed teaching and
the other teaching modes (i.e., online teaching and traditional
classroom teaching; Table 3).

Overall, students of all temperaments (more than half of
all the examined students) liked mixed teaching (Table 4).
The students preferred traditional classroom teaching to online
teaching; however, among the students with a melancholic
temperament, this difference was not large. Specifically, the
proportion of students who liked mixed teaching was lower
in the melancholic temperament group than in the other
temperament groups.

Influence of Individual Temperament and
Gender on Learning Motivation
During the t-test process (Table 5), differences in temperament
type and gender led to varying levels of differences in
learning motivation. Overall, significant differences in learning
motivation, knowledge seeking and enterprise, and fear of
failure were detected between students with and without a
choleric temperament. In terms of average values, the students
without a choleric temperament paid more attention to the
three aforementioned aspects, meaning that the students with
a choleric temperament were less afraid of failure (t = 2.243,
p < 0.05). The students with a sanguine temperament focused
more on social orientation (t = –2.072, p < 0.05) and personal
achievement (t = –2.296, p < 0.05) than the students without
a sanguine temperament. The students with a phlegmatic
temperament focused more on learning and enterprise than those
without a phlegmatic temperament (t = –3.547, p < 0.001); the
t value of the students without a phlegmatic temperament were
higher than that of the students with a phlegmatic temperament
for knowledge seeking and enterprise (t = 3.697, p < 0.001).
The students with a melancholic temperament only differed
from the students with other temperaments in terms of fear
of failure and small group orientation; however, they paid
little attention to learning, knowledge-seeking, social orientation

TABLE 4 | Comparison of teaching modes preferred by students of various
temperament types.

Temperament N TCT (%) OT (%) MT (%)

CLR 149 27.52 7.38 65.10

SG 373 20.91 10.46 68.63

PHG 358 17.32 13.97 68.99

MLC 157 19.75 17.83 62.42

material pursuit, and personal achievement. Compared with
the male students, the female students paid more attention
to knowledge, enterprise (t = –2.312, p < 0.05), and social
orientation (t = –2.499, p < 0.05), whereas the male students
paid more attention to personal achievement (t = 3.492,
p < 0.01).

Structural Model
Figure 1 reveals that the effects of interactions between
temperament types and the external environment on behavior
resulted in significant differences in learning motivation among
the students with different temperaments; furthermore, a

TABLE 5 | Comparison of learning motivation by temperament and gender (t-test).

Source Verified variable Attribute N M SD t

CLR LM N 575 113.3113 15.86228 2.784**

Y 149 109.1611 17.52337

KSE N 574 28.70 4.200 2.173*

Y 149 27.85 4.647

FOF N 575 13.78 4.530 2.243*

Y 149 12.87 4.103

SG SO N 346 25.40 5.171 –2.072*

Y 373 26.21 5.235

PA N 351 12.07 3.233 –2.296*

Y 373 12.61 3.097

PHG KSE N 365 27.97 4.669 –3.547***

Y 358 29.09 3.826

PA N 365 12.78 3.199 3.697***

Y 359 11.91 3.090

MLC LM N 567 113.5238 16.20482 3.372**

Y 157 108.6051 16.07385

KSE N 566 28.83 4.142 3.353**

Y 157 27.44 4.710

SO N 567 26.28 5.280 5.030***

Y 152 24.10 4.596

MP N 567 19.64 3.644 2.418*

Y 157 18.83 4.003

PA N 567 12.51 3.140 2.667**

Y 157 11.75 3.230

Gender KSE Male 344 28.14 4.317 –0.2.312*

Female 380 28.88 4.273

SO Male 344 25.31 5.276 –2.499*

Female 380 26.28 5.124

PA Male 344 12.78 3.103 3.492*

Female 380 11.96 3.190

LM, learning motivation; KSE, knowledge seeking and enterprise; FOF, fear of
failure; SO, social orientation; MP, material pursuit; PA, personal achievement; SGO,
small group orientation. *p < 0.05, **p < 0.01, and ***p < 0.001.
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FIGURE 1 | Research model.

negative correlation between internal factors and behavior
was also revealed (–0.123). Among the students with various
temperaments (from choleric to melancholic), those with a
melancholic temperament paid more attention to learning
motivation. Although this study revealed that teaching mode was
not associated with significant differences in temperament type
and learning motivation, it also discovered a negative correlation
trend. This may be caused by the weaker learning motivation
of students in a traditional classroom setting and the more
pronounced effects of traditional teaching on students with a
choleric temperament.

DISCUSSION AND CONCLUSION

This study evaluated the learning motivation of students with
different types of temperaments who were exposed to different
teaching environments and different teaching modes that were
implemented over three time periods spanning the time before
and after the epidemic (i.e., traditional classroom teaching
period, online teaching period, and offline–online mixed teaching
period). Existing theories assume the presence of a ternary
interaction between the environment and the individual and
their behavior (Bandura, 1986). However, in this study, a clear
ternary interaction was not observed, indicating that the students
with a melancholic temperament and low activity levels had
weak learning motivations. This result partially supports the
existing research hypothesis that personal temperament affects
the learning motivation of students (Rawlings et al., 2017), and

the weak learning motivation of students with a melancholic
temperament was mainly reflected in their pursuit of external
knowledge, social orientation, material pursuit, and personal
achievement, which are associated with their low activity
level, slow response, and low tolerance level (Bojanowska and
Zalewska, 2016). The aforementioned elements must be removed
by students from their external environment. Although the
students with a melancholic temperament had highly emotional
responses and were sensitive to changes in external information,
they were prone to giving up when they encountered difficulties
in receiving such information because of their low patience
and slow response. This finding indicates that temperament
type, as a personal factor, can affect the behavioral motivation
of an individual.

Because of their slow response and low activity, the
enthusiasm of the students with a melancholic temperament was
slightly lower than that of the students without a melancholic
temperament when they were under the diverse mixed teaching
mode. As long as their teachers used the traditional didactic
teaching method for either offline or online teaching, the learning
and learning motivation of the students with a melancholic
temperament were not affected. This was because the didactic
teaching mode is highly consistent with the passive acceptance
mode that is preferred by students who are influenced by
Confucianism; these students do not require high levels of
interaction (Fu et al., 2022), and the didactic method remains
unchanged regardless of whether the online or offline teaching
mode is implemented. The teachers’ teaching method essentially
remained unchanged, and it was still implemented on the basis of
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the original preference for indoctrination. Although this teaching
method appeared to switch from the traditional offline mode
to the online mode, its focus on improving the memory of
students remained unchanged (Sakurai et al., 2014). Although
students with a melancholic temperament can be sensitive to
changes in their teaching environment, online teaching is similar
to traditional teaching in that it does not require students to
participate in numerous activities or to improve their ability to
adapt to changes. Therefore, the students with a melancholic
temperament did not exhibit a particular preference for either
of these two teaching modes. In contrast, in several Western
countries, the COVID-19 pandemic forced teachers to implement
online teaching, which is a teaching style that differs substantially
from their original teaching styles. In Western countries such
as South Africa, Wales, and Hungary, teachers could originally
choose from numerous teaching practices, but with online
teaching becoming the only option, differences emerged in terms
of the learning participation of students (Cranfield et al., 2021).

Eastern countries are influenced by Confucian culture.
Temperament is based on natural physiological factors, and
it is difficult to change in an acquired environment. Through
three random experiments, this study revealed that most of the
students had a sanguine or phlegmatic temperament. People
with a sanguine or a phlegmatic temperament are similar
in that they respond quickly, exhibit high tolerance levels,
and have low emotional responses (Bojanowska and Zalewska,
2016), meaning that they experience limited emotional changes
and focus on how information is processed by their minds.
Every culture has its unique aspects. Confucianism advocates
the core value of benevolence and the cultural characteristic
of collectivism (Chin, 2014); thus, teachers with these beliefs
undertake the responsibility of maintaining the relationship
between their surrounding environment and individuals, and
they are accustomed to implementing the relevant standards
and principles in a social and political community; this is
generally applicable in the field of humanities and social
sciences (Chin et al., 2021b). Therefore, Chinese teachers care
greatly about their students. This form of care can be easily
implemented through an education mode in which the concept
of “thinking for the students” is emphasized in an offline
classroom; in this way, students become accustomed to this
passive, unitary, and fixed educational concept. Furthermore,
teachers are concerned about how they can respond in a timely
manner and maintain long-term concentration in this mode.
These characteristics play a role in memory improvement. For
memory, the stability of attention switching between emotional
and non-emotional has a certain influence on memory (Koster
et al., 2013). Teachers with a serious and responsible attitude
attach great importance to the feedback of students regarding
the memorization process of learning. In the long term, students
adapt themselves to meet the needs of the collective because
of the requirements of their external environment. Thus,
controlling and stabilizing emotions has become a key factor
that influences their personalities. When children grow up in
an extended postnatal environment, they tend to develop the
two temperaments that are primarily characterized by emotional
stability (i.e., the phlegmatic and sanguine temperaments).

Therefore, in a collective culture that emphasizes didactic
teaching, students who are active and cheerful (i.e., sanguine
temperament) and those who are quiet and calm (phlegmatic
temperament) tend to prefer the traditional teaching mode,
especially those with a sanguine temperament. Because of their
strong personality and high level of patience, students who were
learning in offline classrooms had a stronger sense of collective
activity than those who were learning in online classrooms.
Moreover, this study revealed that, for learning motivation,
the students with a sanguine temperament focused more on
personal achievement and social orientation than those without
a sanguine temperament, verifying that Chinese students focus
on whether their values are reflected in their social groups (Liu
et al., 2015). Therefore, under the influence of Confucianism,
the students with a sanguine temperament tended to prefer
the traditional teaching mode. Because of the influence of the
traditional teaching mode, most randomly selected participants
had a sanguine or phlegmatic temperament. The students with
a choleric temperament also had high activity levels and fast
responses, but they were less patient than those with a sanguine or
phlegmatic temperament; furthermore, their emotional response
was slower, they did not perform well in terms of emotion
regulation, and they tended to experience mood fluctuations
due to changes in their external environment. Therefore, in
addition to mixed teaching, most of these students tended to
prefer traditional offline teaching. Their long-term exposure
to traditional classroom teaching also made them emotionally
adaptable. Therefore, compared with the students without a
choleric temperament (including those with a melancholic
temperament), those with a choleric temperament preferred the
traditional teaching style, and only 7.38% of them preferred
online teaching. In summary, a two-way relationship exists
between the students’ personal temperament factors and their
external teaching environment.

Among the three teaching modes that were examined in this
study, the strongest learning motivation among the students was
achieved through traditional offline teaching. Although this was
an unexpected finding, it is consistent with those of other studies,
which have found that Chinese students who are influenced by
Confucian culture prefer traditional teaching (Chan, 2019). In
contrast, students in Western countries prefer diversified and
mixed teaching, followed by online teaching. These findings
indicate that the teaching mode of an external environment
affects an individual’s learning motivation. However, in this
study, this effect was not pronounced, especially for mixed
teaching, which barely changed the learning motivation of the
students; this was because mixed teaching integrates various
teaching styles. However, compared with the other two modes,
online teaching was associated with the lowest level of learning
motivation. This finding can serve as a reference for efforts
to increase the willingness of teachers to participate in online
teaching after the epidemic. For example, given the finding of
this study that students with a sanguine temperament value
social orientation, we can consider how the social support
aspect of online teaching can be enhanced. The aforementioned
phenomenon occurs because during the learning process,
individuals interact and create by organizing information in

Frontiers in Psychology | www.frontiersin.org 9 May 2022 | Volume 13 | Article 865445191

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-13-865445 May 20, 2022 Time: 13:58 # 10

Mo et al. Teaching Model and Learning Motivation

their brain and from their external environment. However, when
an individual discovers that people around them are using the
same resources, interactions tend to occur in an unpleasant and
tense climate (Chin et al., 2020a,b). Methods for improving the
learning habits, adaptation skills, and identification abilities of
students should be explored because students with a choleric or
melancholic temperament are highly sensitive and exhibit low
levels of patience. When these students encounter numerous
obstacles in online learning, they tend to give up because of their
inability to adapt. Finally, because students with a phlegmatic
temperament emphasize knowledge seeking, how to simplify
online learning and enhance its usefulness is also a topic that
should be further explored. Our findings have indicated factors
that teachers must focus on if they want to continue to conduct
online teaching after the epidemic (Mo et al., 2021). Although
online teaching was the favorable teaching mode during the
epidemic period, this study revealed that students were still more
accustomed to the traditional teaching method.

The learning motivation of students conflicts the teaching
mode promoted by the current social environment, especially the
online teaching mode that has emerged because of the current
epidemic, and that is being promoted by Western countries.
When cultural differences between Eastern and Western thinking
arise (e.g., Chinese traditional teaching vs. Western diversified
online teaching), a problem of individual cognition emerges.
This is because Confucianism integrates the concept of Yin–Yang
harmony that is emphasized in I Ching; Yin represents passive
energy, whereas Yang represents positive energy (Chin et al.,
2020a,b). When an attribute of Yin or Yang attains a certain level
of energy, the opposing attribute is also born (Lloyd, 1996). Thus,
when the traditional receptive teaching mode reaches a certain
level of development, some students will begin to transition
gradually and pursue unrestrained and free active learning. The
online teaching mode can meet this demand. If teachers want
to continue to recommend that students use online platforms
for learning, they must improve the quality of their course
content, because such content can encourage students to learn
and enhance their satisfaction with their learning (Jin et al., 2021;
Wang et al., 2021); this strategy is consistent with the finding
that students with a sanguine temperament focus on knowledge
seeking, and that students with a phlegmatic temperament are
motivated by self-achievement.

In summary, an individual’s personal temperament is related
to their external cultural atmosphere. Although temperament is
primarily influenced by congenital factors, long-term exposure
to Confucian culture, in which a collective didactic receptive
teaching model is implemented, causes an individual to develop
the adaptation mechanism of emotional stability. This temporal
cultural background also indirectly affects the personality
temperament of an individual. Confucian culture is conducive
to the development of phlegmatic and sanguine temperaments.
Individuals with choleric and melancholic temperaments are
prone to emotional sensitivity and fluctuations and are limited
in their ability to deal with changes in their external environment
consequently, they are accepting of various teaching modes, and
their learning motivation presents different forms of changes.
However, because of the current epidemic and the influence

of foreign diversified teaching models, students are generally
adapted to traditional teaching but also tend to choose diversified
modes in response to the requirements of a new environment,
which also indirectly affects the learning motivation of students
with different types of temperaments.

Limitations and Future Directions
This study has several limitations. The theoretical basis of
the study is TRD; however, this theory can only explain
unitary interactions, which refer to the interrelation between
temperament and environment. Although this study did not
reveal an obvious direct correlation, it provided clear evidence
that the Confucian environment of China causes most Chinese
students to develop a sanguine or phlegmatic temperament,
and that these temperament types are responsive to traditional
teaching. However, this study did not explore the cultural
differences between China and Western countries in the context
of various temperament types. In addition, for the other two
elements of interaction, a one-way relationship was found. This
study verified the effects of personal factors on the learning
motivation of students, but it did not verify how learning
motivation affects personal factors. Teaching mode influenced
the learning motivation of students but not the other way
around, and even this direct relationship was weak. We could
only use temperament type to evaluate how the learning
motivation of students changes when a given teaching mode is
implemented. Ultimately, a teaching mode plays an intermediary
role rather than a direct role. Therefore, in our future research,
we can explore how the temperament type of students can be
evaluated on the basis of their motivation preferences; suitable
learning styles can be selected for them according to their
temperament type; thus, the focus can be expanded from the
teaching environment in a given culture. This research direction
can provide meaningful results and further the objective of
implementing student-oriented education.
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Employee innovation is the key to enhancing the core competitiveness of an enterprise,

and leadership style plays an important role in stimulating employees’ innovative

behavior. This study explores the impact of unique ambidextrous leadership in

the Chinese context, authoritarian-benevolent leadership, on employees’ innovative

behavior from the perspective of employees’ psychological perception, based on

research data from 430 employees of companies with direct leaders. Based on the

configuration theory, using the fuzzy set qualitative comparative analysis method, the

configuration analysis was carried out by taking authoritarian-benevolent ambidextrous

leadership and employees’ psychological perception as the influencing factors and

obtained five configurations of high-level employees’ innovative behavior. The results

show that the combination of individualized care, understanding, and forgiving of

benevolent leadership and Shang-yan of authoritarian leadership can effectively stimulate

employees’ innovative behavior. Juan-Chiuan leadership is not conducive to employees’

innovative behavior. Employees’ high psychological safety and low uncertainty are

important conditions for promoting employee innovation. In this study, the four

dimensions of authoritarian-benevolent leadership and the psychological perceptions

of employees are discussed in combination, and the paths of motivating employees to

innovate actively are obtained. It is hoped that it can provide certain ideas for leaders to

promote employee innovation.
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qualitative comparative analysis, China’s situation
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INTRODUCTION

Innovation is an eternal topic. In the early twentieth century,
Joseph Alois Schumpeter proposed that innovation is the
most important driver of economic development. Employees’
innovative behavior refers to the process by which employees
generate, introduce, and apply beneficial novel ideas or things in
organization-related activities, including forming or developing
new ideas or technologies, changing existing management
procedures to improve work efficiency, etc. (Liu and Shi, 2009).
Enterprise innovation is an organic combination of employees’
innovative behavior and the development of an enterprise
depending on the support of employees’ innovative behavior.
Employee innovation is an important source of enterprise
innovation and the key to maintaining vitality and advantages in
complex environments and increasingly fierce competition. How
to better stimulate employees’ innovative behavior has become
the focus of academic and practical circles.

The influence of leadership style on employees’ innovative
behavior is a classic and important research topic in academia
and practice (Lu et al., 2021). Leadership style is an important
factor affecting employees’ innovative behavior (Zhang and
Bartol, 2010). Previous studies have focused on the impact
of a single type of leadership style on employees’ innovative
behavior. However, the internal and external environment
of today’s organizations is dynamic and changeable, and it
is difficult for a single leadership style to meet the diverse
needs of the organization and its members (Zhang et al.,
2015). Therefore, in recent years, ambidextrous leadership has
gradually attracted the attention of scholars. Ambidextrous
leadership refers to the behavior of leaders using “both-and”
thinking, combining specific situations to switch between two
opposing and complementary leadership styles, and flexibly deal
with organizational problems (Rosing et al., 2011). Studies on
ambidextrous leadership include cognitive perspective (Rosing
et al., 2011), entitlement perspective (Sagie et al., 2002), routine
perspective (Bass et al., 2003; Schreuders and Legesse, 2012),
spatio-temporal perspective (Li et al., 2020), and authoritarian-
benevolent perspective (Nan and Jian, 2019). Looking back
at the literature, most of the past ambidextrous leadership
research is in the context of western culture. If these theories
are used to discuss employee innovation behavior in the
Chinese context, there may be cross-cultural problems. However,
authoritarian-benevolent leadership of ambidextrous leadership
is widespread in China, but there is still a lack of research on the
impact of this ambidextrous leadership on employees’ innovative
behavior, which needs to be explored urgently. Therefore,
this research will select authoritarian-benevolent leadership of
ambidextrous leadership, which is shaped by Chinese Confucian
traditional culture.

Authoritarian-benevolent leadership is a unique
ambidextrous leadership in the Chinese context. Under the
influence of traditional Chinese culture, the relationship between
the superior and the subordinate of the organization will be like
that of “monarch and minister” and “father and son.” Leaders
will show both a benevolent side and an authoritarian side, the
purpose of which is to achieve the management effect of making

subordinates grateful, reverent, and obedient. At present, several
studies have found the positive value of authoritarian-benevolent
leadership. Nan and Jian (2019) found through empirical
research that when the leader’s authoritarian-benevolent
leadership is balanced and the levels are high, it can stimulate the
active execution of subordinates, thereby improving the work
performance. Liu and Guo (2021) found that authoritarian-
benevolent leadership has a significant negative impact on
employees’ job withdrawal behavior. However, there is also some
research suggesting that this leadership style may not always
lead to positive effects. A high level of authoritarian-benevolent
leadership will positively affect the uncertainty of subordinates,
thereby reducing their subjective wellbeing (Nan and Jian, 2019).
Authoritarian-benevolent leadership will also have a potential
negative impact on employee trust (Jiao, 2022). From the above
contradictions, some urgent questions need to be explored: Is
authoritarian-benevolent leadership a positive leadership style?
Can it positively influence employees’ innovative behavior?
This study argues that since benevolent leadership includes
two dimensions of individualized care and understanding and
forgiving (Farh and Cheng, 2000), and authoritarian leadership
includes two dimensions of Juan-Chiuan and Shang-yan (Chou
et al., 2010), so although they all adopt authoritarian-benevolent
leadership, different leaders may have different combinations
of dimensions, resulting in different effects on the innovative
behavior of subordinates.

In addition, the formation process of employees’ innovative
behavior is very complicated, so the research should not
only consider the unilateral influence of the leader, but
also the subordinate’s factors, especially the psychological
perceptions. People’s psychology determines their behaviors,
and their behaviors are the embodiments of their psychology.
As psychological states, employees’ psychological safety and
uncertainty are highly related to their innovative behaviors as well
as their leaders’ styles. Specifically, Carmeli et al. (2009) found
that psychological safety has a positive impact on individual
behaviors such as learning, innovation, and advising. In an
organizational environment with high difficulty and high risk, the
psychological safety of employees is regarded as a prerequisite
for innovative behavior (Nembhard and Edmondson, 2006).
Psychological safety can bring good psychological experience to
employees, which can improve employees’ learning ability, and
make them willing to try new ideas to explore and participate
in creative work to improve creativity. Benevolent leaders bring
psychological safety to employees through personal care for
their subordinates as well as support and resources at work
(Su and Liu, 2018). Authoritarian leadership emphasizes the
leader’s absolute control over employees and absolute authority
over self, which will increase employees’ psychological pressure,
and high power distance will reduce their psychological safety
(Peng and Shuangli, 2018). The uncertainty of employees will
jeopardize their self-evaluation (Lian et al., 2012) and their sense
of control over the work environment, making them doubt their
ability to complete a certain task, which is not conducive to
the generation of employees’ innovative behavior. In addition,
De Cremer (2003) argues that subordinates experience more
uncertainty when leaders exhibit inconsistent behaviors before
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and after. Zhao and Guo (2017) also pointed out that the two
behaviors of leaders showing differences may lead to a cognitive
dissonance of subordinates, thus deepening their uncertainty.

To sum up, this study will take the four dimensions of
authoritarian-benevolent leadership, the psychological safety and
uncertainty of employees as the influencing factors, and explore
its influence on employees’ innovative behavior. At this time,
employees’ innovative behavior is a complex result of the joint
action of many factors. However, trapped in the mindset of linear
causality, most of the existing related research is the analysis of
the influence mechanism or mediating effect of a single factor on
employees’ innovative behavior. These studies analyzed the net
effect of authoritarian-benevolent leadership as a single variable
and analyzed the psychological perception of employees as an
intermediary variable. It is a holistic and diverse perspective
that needs to be adopted. Therefore, based on the configuration
theory, this study will use the qualitative comparative analysis
method (Ragin, 1987) to carry out research to find out the
configurations that can stimulate employees’ innovative behavior.
This has important theoretical significance, and can also provide
a certain reference for leaders to manage employee innovation.

THEORY AND MODEL

Authoritarian-Benevolent Leadership
Authoritarian-benevolent leadership is a leadership style with
local Chinese characteristics. Nan and Jian (2019), based on
the perspective of ambidextrous leadership, define authoritarian-
benevolent leadership as leaders who possess two complementary
leadership behaviors of benevolence and authoritarianism and
can coordinate and use these two leadership behaviors according
to the situation. Leaders who adopt this style are not only
sympathetic to their subordinates and concerned about their
work needs (Farh and Cheng, 2000) but also require subordinates
to be highly obedient to achieve high work performance (Chou
et al., 2010). Today, authoritarian-benevolent leadership is still
widespread in Chinese enterprise management.

Benevolent Leadership
Benevolent leadership refers to the leader’s long-term concern
for subordinates’ work and personal wellbeing (Cheng et al.,
2000). Benevolent leadership includes two aspects: individualized
care and understanding and forgiving: Individualized care is
mainly reflected in life, which means that leaders endow
subordinates with favors to create a comfortable and supportive
work environment; understanding and forgiving are mainly
manifested at work, which means that even if a subordinate
occasionally makes a mistake or mishandles a problem, the
leader can understand the reason behind it and help when the
subordinate needs help. At present, studies have shown that
benevolent leadership can reduce subordinates’ work pressure
andwork alienation by providingmore care and resource support
(Lirang et al., 2014), improve subordinates’ work attitude and
work performance (Peng et al., 2016), improve the loyalty and
work effort of subordinates (Shin et al., 2012), and promote the
creativity of employees (Wang and Cheng, 2010). However, some

studies have pointed out that leaders blindly showing benevolent
leadership can easily cause subordinates to breed inertia, and
even violate the rules (Li et al., 2015). Xia (2020) also found that
benevolent leadership limits employees’ innovative performance
through subordinates’ order obedience.

Authoritarian Leadership
Farh and Cheng (2000) define authoritarian leadership as a
leadership behavior in which a leader emphasizes his or her
absolute authority, tightly controls subordinates, and demands
unreserved obedience from them. Previous studies have shown
that authoritarian leadership is a typical leadership style
characterized by control, while a controlling leadership style is
mostly regarded as a negative leadership style that will weaken
subordinates’ work motivation. However, many scholars think
about the reason and meaning of authoritarian leadership and
think that only using “control” to summarize authoritarian
leadership cannot clarify its complete connotation. Chou et al.
(2006) found that authoritarian leadership includes two aspects:
Juan-Chiuan and Shang-yan. To maintain their dignity, Juan-
Chiuan leaders often depreciate their subordinates’ abilities,
deliberately criticize and ignore their contributions, and make
their subordinates obey through manipulation. Their style can
easily reduce subordinates’ job satisfaction (Cheng et al., 2004),
weaken their positive emotions or attitudes, and even lead to
negative behaviors (Qi et al., 2020). Shang-yan leaders will
monitor subordinates’ work tasks according to standards and
principles, and require subordinates to achieve goals and abide
by organizational norms, to promote subordinates to produce
high work results. Chou et al. (2010) pointed out that the focus of
control is different between Juan-Chiuan leadership and Shang-
yan leadership. The control objects of Juan-Chiuan leadership
are people, and the control objects of Shang-yan leadership
are things.

Employees’ Psychological Perception
Psychological Safety
Psychological safety refers to an individual perception that it will
be safe to express personal opinions, suggestions, and concerns
in an organization without being punished, criticized, or treated
unfairly (Liang et al., 2012). Kahn (1990) believes that when
employees have a high level of psychological safety, they will
perceive that the external environment is safe, realize that they
can express their true thoughts without being excluded and hurt,
and dare to show themselves boldly, to show higher initiative. He
also pointed out that a leader with a positive style can improve
the psychological safety of employees. Similarly, Edmondson
(1999) believes that a supportive leadership style can effectively
improve employees’ psychological safety. Liang et al. (2019) also
pointed out that in the context of Chinese organizations, the
behavior of subordinates is often closely related to the conduct
and style of leaders. A good relationship between superiors and
subordinates can give employees a high level of psychological
safety and encourage employees to let go to do what they think
is good for the organization.
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Uncertainty
Uncertainty is people’s general perception of work uncertainty
which reflects the general perception that an employee lacks the
information or situational understanding needed to accurately
predict the future (Colquitt et al., 2012). Uncertainty is related
to uncertainty management theory. Hou et al. (2019) introduced
uncertainty management theory to explore how to mitigate the
uncertainty caused by authoritarian-benevolent leadership to
subordinates. Colquitt et al. (2012) created a measure to assess
employees’ uncertainty based on this theory, which includes
the inability to predict or control future events, the existence
of environmental volatility, and a sense of environmental
complexity or heterogeneity. And the items in the research
were not referenced to any particular target, because the
theory clearly states that its focal construct is very broad and
general. Uncertainty will bring potential psychological pressure
to employees, and in the process of facing and dealing with
pressure, subordinates often consume a lot of psychological
resources (Chiu et al., 2015), resulting in their low level of job
satisfaction and low motivation emotional experience. Colquitt
et al. (2012) found that uncertainty is negatively correlated with
job performance and had an important predictive effect on
job performance.

Employees’ Innovative Behavior
Innovation is the soul of a nation’s progress, and it has
become the research object of many scholars (Chin et al., 2021;
Duan et al., 2021, 2022), who study the internal mechanism
of innovation from the perspectives of knowledge hiding,
strategic risks, and Asia-Pacific business models. Liu and Shi
(2009) defined employees’ innovative behavior as the process
of generating, introducing, and applying beneficial novel ideas
or things in organizational activities, including forming or
developing new ideas or technologies, changing the existing
management procedures to improve work efficiency, etc. This
definition is based on research by Scott and Bruce (1994).
Scott and Bruce (1994) believed that employees’ innovative
behavior starts from the individual’s cognition of the problem
and the formation of ideas, and goes through multiple stages
in which innovative individuals seek assistance with their ideas,
try to build a supporter alliance, put innovative ideas into
practice, build innovative prototypes or models, and finally form
commercialized products or services. It is a complex process
involving the generation, promotion, and practice of ideas. The
characteristic of the innovation process is that it is a combination
of a series of discontinuous activities rather than a discrete
sequential process. It has multiple stages, with different activities
and innovative behaviors in different stages, and individuals
can participate in these behaviors at any time. Employees’
innovative behavior is neither the expected role behavior of
employees nor a clear corporate vision formed by employees
and the organization. Innovative behavior is completely an
out-of-role behavior that is freely determined by employees
and is not recognized by the organization’s reward system.
However, employees’ innovative behavior is conducive to the
organization, the group, and even their effective completion
of tasks (Janssen, 2000). Relevant studies have shown that the

leadership style of superiors (Dess and Picken, 2000) and the
psychological perceptions of employees are important factors
that affect employees’ initiative innovation.

Authoritarian-Benevolent Leadership,
Employees’ Psychological Perception, and
Employees’ Innovative Behavior
As a complex leadership style, authoritarian-benevolent
leadership includes two kinds of leadership styles: benevolent
and authoritarian, each of which includes two dimensions,
respectively. The influence mechanism of this style of leadership
is complex. A complex mechanism exists between authoritarian-
benevolent leadership, moral disengagement, and unethical
pro-organizational behavior (Shaw et al., 2020). Benevolent
leaders will give subordinates a “soil” for innovation by creating
a suitable working atmosphere and providing necessary help,
which is conducive to promoting employees’ active innovation.
But the sense of loyalty and obedience inspired by benevolent
leadership also affects subordinates. Driven by this role
responsibility, employees may not propose alternative problem-
solving strategies, but just blindly accept orders from leaders,
hinder their unique thinking, and thus inhibit their creative play
(Zhang et al., 2013). On the other hand, authoritarian leaders
will establish authority and strictly control subordinates, which
may reduce the possibility of employees exhibiting out-of-role
behaviors and inhibit the emergence of employee innovative
behaviors (Chen et al., 2014). However, it may also lead to high
self-requirements and work engagement of subordinates, further
enhancing employees’ sense of organizational identity (Xiangying
and Guibin, 2018), thereby improving their subjective initiative,
and promoting employees’ innovative behaviors to a certain
extent. Xu et al. (2022) studied authoritarian leaders in high-tech
enterprise teams and found that the effect of authoritarian
leadership on creative deviance is complex. When the level
of authoritarian leadership is low, it will promote creative
deviance, and when the level of authoritarian leadership is high,
it will inhibit creative deviance behavior. Zhang et al. (2021)
found that authoritarian leadership can positively influence
employee innovation behavior within a certain range. To sum
up, authoritarian-benevolent leadership must be highly related
to employees’ innovative behavior, but at present, there is little
research on the influence of this kind of ambidextrous leadership,
which is widely present in Chinese organizational management,
on the innovative behavior of employees. This study argues that
it is precisely because benevolent leadership and authoritarian
leadership of this leadership can be divided into two dimensions,
forming a combination of different dimensions, so it has a
differentiated effect on employees’ innovative behavior. Based on
the perspective of configuration, it is necessary to subdivide the
leadership into four dimensions and explore its influence on the
innovative behavior of employees.

In the formation process of employees’ innovative behavior,
employees’ psychological perceptions also play a great role.
The empirical research of Wang et al. (2021) found that
leaders’ psychological capital has a significant positive impact
on employees’ innovative behavior, and psychological safety has
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a partial mediating effect between the two. Wang et al. (2018)
conducted an empirical study on 106 teams and found that
psychological safety has a mediating effect between humble
leadership and employees’ innovative behavior. Unlike other
behaviors in the workplace, innovation is a process of exploring
the unknown from the known and may face the danger of failure
at any time (Jiang et al., 2019). In addition, innovation is also
a subversion of existing technologies, processes, and norms to
a certain extent, which may attract resistance and opposition.
Therefore, when employees have a high level of psychological
safety, the psychological pressure brought by innovation risks
will be weakened, which will make employees not afraid of the
possible risk consequences of innovation failures, and dare to
break through the existing thinking and work frameworks, to be
more engaged in innovation (Chen et al., 2014; Liu et al., 2019).
When employees have a high level of uncertainty, employees
will feel confused and worried about the work situation, doubt
their abilities, and even reduce their trust in the organization
and leaders, which will accelerate the exhaustion of resources.
In addition, a high level of uncertainty will also make employees
feel the pressure from the work itself, that is, concerns about job
stability, resulting in a sense of insecurity (Huang et al., 2010),
causing their concerns about personal needs and achievement
of goals (Baumeister and Leary, 1995; Eberly et al., 2017),
unease and apprehension about the status quo. These factors
are not conducive to employees’ innovation when faced with
problems at work. It can be seen that the psychological safety and
uncertainty of employees are important antecedent variables of
their innovative behavior.

In addition, the psychological perceptions of subordinates
are not only related to their characteristics and work situation
factors but also are often closely related to the style and behavior
of leaders. Authoritarian-benevolent leadership has an impact
on employees’ psychological safety and uncertainty. Specifically,
benevolent leaders will show comprehensive and long-term care
and support for the wellbeing of employees, which can make
employees feel recognized and trusted, and promote subordinates
to form a stable psychological safety experience. At the same
time, the support, resources, and tolerance given to employees by
benevolent leaders will further enhance their psychological safety
(Han et al., 2017). When a leader exhibits benevolent leadership
and authoritarian leadership at the same time, although it can
meet the different needs of subordinates, it may also lead to
the cognitive dissonance of subordinates (Zhao and Guo, 2017),
accelerated resource exhaustion, and weakened psychological
contracts (Jiao, 2022). At this time, subordinates will not only be
unable to grasp the leader’s true intentions and ways of treating
themselves, and thus unable to accurately position their roles
(Wu and Peng, 2017), and they will also feel confused about
their work due to the two different styles of instructions from the
leaders. It can be seen that authoritarian-benevolent leadership is
easy to make subordinates to have more uncertainty (De Cremer,
2003).

Employees’ innovative behavior is the result of the combined
action of multiple factors, and its formation process is a relatively
complex issue. However, most of the previous studies are based
on hypothesis testing or net effect analysis of the independent

effect of a single influencing factor. There is a lack of research
on the joint effect of multiple influencing factors. It is difficult
to systematically analyze the complex formation mechanism and
related paths of employees’ innovative behavior based on the
net effect of a single variable. The key research problem of this
study is the definition of the combination of factors influencing
employees’ innovative behavior. Through the review of previous
literature, the relationship between authoritarian-benevolent
leadership and employees’ psychological perceptions is not
completely independent but affects each other. Authoritarian-
benevolent leadership will affect employees’ psychological
perceptions, and employees’ psychological perceptions will in
turn affect authoritarian-benevolent leadership; in terms of
outcome variables, the path leading to employees’ innovative
behavior is not unique, and there may be multiple paths.
Qualitative comparative analysis is precisely a favorable tool
for studying complex problems with multiple causes and
effects, and it is suitable for exploring the joint effects of
multiple factors that are related to the same result. From the
perspective of configuration, this study combines the factor
of leaders—authoritarian-benevolent leadership, and the factors
of employees psychological safety and uncertainty. This study
divides this leadership into four dimensions, combining the
psychological safety and uncertainty of employees as influencing
factors for a combined discussion to explore which combination
of factors can stimulate the desired results, and what factors are
the core conditions for driving the results. Therefore, the research
framework of this study is constructed as shown in Figure 1.

MATERIALS AND METHODS

Method
The qualitative comparative analysis method was proposed by
the American sociologist Ragin. This method focuses on the
configuration effect, and is based on technical means such
as sets and Boolean algebra to analyze the formation causes,
combination paths, and influence methods of complex social
phenomena, and puts forward relevant practical inspirations
based on the idea of set theory. QCA is suitable for small
case studies under 15, medium-sized samples between 15 and
50, and large-scale samples with more than 100 cases. QCA
organically integrates case-oriented qualitative methods and
variable-oriented quantitative methods, considering the depth
and breadth of research, and has become an important tool to
effectively resolve complex causal relationships in management,
marketing, and information management systems.

The reasons for choosing QCA in this study are as follows:
First, QCA pays more attention to the combined influence of
elements, which helps to explore the complex causal relationship
between the configuration and the result formed by multiple
antecedent conditions. Second, QCA has equivalence and can
identify different action paths that drive employees’ innovative
behavior. Compared with the traditional single linear analysis
method, the conclusions drawn by QCA can better explain the
internal connection between complex phenomena and can better
guide social practice. In this study, the fuzzy set qualitative
comparative analysismethod (fsQCA) inQCA is used to calibrate
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FIGURE 1 | Research model of the study.

the analysis conditions to any numerical value between 0 and 1.
The variables in this study are all continuous variables that
express the degree.

Sample and Procedures
This study uses the questionnaire survey method to investigate
the employees of 14 enterprises in Beijing, Shandong, Yunnan,
Zhejiang, Hubei, and other places. Specifically, through
interviews, we screened out employees with direct superiors
and their direct superiors who have authoritarian-benevolent
leadership behaviors and took them as interviewees. After
drawing on the existing mature scales, suitable survey
questionnaires were distributed to them. At the same time,
when collecting data, this study also noticed that it was obtained
from enterprises of different natures, including state-owned
enterprises, private enterprises, foreign-funded enterprises, and
joint ventures. Finally, 430 valid questionnaires were recovered.
The sample information is shown in Table 1.

Measurements
The QCA analysis divides variables into antecedent variables and
outcome variables, which correspond to independent variables
and dependent variables in traditional regression analysis. This
study takes the two dimensions of benevolent leadership—
individualized care, understanding and forgiving, and the
two dimensions of authoritarian leadership—Juan-Chiuan and
Shang-yan, as well as employees’ psychological safety and
uncertainty as antecedent variables, and employees’ innovative
behavior as the result variable. Data were obtained using 5-point
Likert scales.

TABLE 1 | Basic characteristics of 430 interviewees.

Variable Category Percent (%)

Gender Male 56.51%

Female 43.49%

Age 25 years and under 4.88%

26–35 years 64.19%

36–45 years 25.81%

Over 45 years 5.12%

Education Junior college and below 16.74%

Bachelor’s degree 63.72%

Master’s degree 18.14%

Doctoral degree 1.40%

Working age 2 years or less 9.77%

3–5 years 21.16%

6–10 years 28.84%

Over 10 years 40.23%

Enterprise nature State-owned enterprise 46.28%

Private enterprise 33.02%

Foreign and joint ventures 6.28%

Others 14.42%

Benevolent Leadership
Referring to the research of Cheng et al. (2000), 10
items were used for measurement, including 5 items
of individualized care and 5 items of understanding
and forgiving.
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Authoritarian Leadership
Referring to the research of Chou et al. (2010), 8 items were used
to measure the Juan-Chiuan dimension, and 10 items were used
to measure the Shang-yan dimension.

Psychological Safety
The 5-item employee self-assessment scale developed by Liang
et al. (2012) was used, with example items such as: “In my work
unit, I can express my true feelings about my work.”

Uncertainty
Using the work uncertainty questionnaire compiled by Colquitt
et al. (2012), containing 4 items, example items such as:
“Currently, there is a lot of uncertainty in my work.”

Employees’ Innovative Behavior
Using the scale developed by Liu et al. (2009), there are 5 items
in total, such as: “In order to realize the innovative ideas of my
colleagues, I often offer suggestions.”

Reliability and Validity
This study conducts reliability and validity analysis on the 430
questionnaires collected. First, the first-hand survey data were
analyzed by SPSS 26.0. The Cronbach’s α value of each factor
was greater than 0.8, indicating that the internal consistency
was good and the reliability passed the test. Next, confirmatory
factor analysis was performed using AMOS 25.0. The results
showed that the χ²/df value was 2.575, the RMSEA value was
0.061, the CFI value was 0.905, the IFI value was 0.906, and
the TLI value was 0.898. The fitting results of the model were
ideal. The factor loading analysis results are shown in Table 2.
The factor loading coefficientsmeet the requirements, the average
variance extraction of each factor is >0.5, and the composite
reliability is >0.7, indicating good convergent validity. Finally,
the discriminant validity was tested, and the analysis results are
shown in Table 3. It can be seen that the correlation coefficients
between the variables are all smaller than the corresponding
square root of AVE, which means that there is a certain
correlation between the latent variables and a certain degree
of discrimination between them. The discriminant validity of
the scale data is ideal. In conclusion, the overall reliability and
validity of the scale can meet the research requirements of this
study (A= individualized care, B= understanding and forgiving,
C= Juan-Chiuan, D= Shang-yan, E= psychological safety, F=

uncertainty, G= employees’ innovative behavior).

Variable Calibration
The raw data need to be calibrated and the set membership of
the research conditions and results need to be assigned before
the QCA analysis is carried out. Variable calibration needs to
set the following three anchor points: the threshold value that
completely belongs to a certain set, the threshold value that
does not belong to a certain set at all, and the intersection that
exists as a watershed. After calibration, the membership of each
variable set is between 0 and 1. The setting of anchor points needs
to be carried out according to existing theories and the actual
distribution of data of cases. Referring to the study of Jacobs and

TABLE 2 | Factor loading analysis results.

Path Estimate AVE Composite

reliability

A5 <– A 0.815 0.714 0.926

A4 <– A 0.847

A3 <– A 0.908

A2 <– A 0.826

A1 <– A 0.825

B5 <– B 0.902 0.7 0.921

B4 <– B 0.851

B3 <– B 0.85

B2 <– B 0.765

B1 <– B 0.809

C8 <– C 0.67 0.569 0.913

C7 <– C 0.772

C6 <– C 0.712

C5 <– C 0.789

C4 <– C 0.812

C3 <– C 0.775

C2 <– C 0.775

C1 <– C 0.72

D10 <– D 0.662 0.553 0.924

D9 <– D 0.629

D8 <– D 0.516

D7 <– D 0.753

D6 <– D 0.698

D5 <– D 0.811

D4 <– D 0.738

D3 <– D 0.836

D2 <– D 0.879

D1 <– D 0.835

E5 <– E 0.903 0.661 0.907

E4 <– E 0.778

E3 <– E 0.815

E2 <– E 0.836

E1 <– E 0.722

F4 <– F 0.767 0.581 0.846

F3 <– F 0.865

F2 <– F 0.762

F1 <– F 0.637

G5 <– G 0.826 0.708 0.924

G4 <– G 0.857

G3 <– G 0.884

G2 <– G 0.874

G1 <– G 0.761

Cambré (2020), the three anchor points of the condition variables
and the outcome variables were set to 5, 3.5, and 1.

DATA RESULT ANALYSIS

This study used the fsQCA3.0 software to analyze the data of 430
questionnaires. In practice, the setting of frequency thresholds
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TABLE 3 | Discriminant validity analysis results.

A B C D E F G

A 0.714

B 0.691 0.7

C −0.269 −0.338 0.5692

D 0.165 0.331 0.264 0.5525

E 0.548 0.675 −0.354 0.24 0.661

F −0.158 −0.152 0.578 0.269 −0.119 0.5807

G 0.365 0.42 −0.027 0.31 0.594 0.029 0.7082

Square root of AVE 0.845 0.837 0.754 0.743 0.813 0.762 0.842

and consistency thresholds should comprehensively consider
research objectives, analysis levels, and sample size. In this
study, referring to the common standards of existing studies
and combining the actual situation of this study, the frequency
threshold is set according to the standard of 1.5% of the sample
size, so the frequency threshold is set to 7. The consistency
threshold is set to 0.80, and the PRI consistency threshold is
set to 0.70 to avoid the occurrence of a “simultaneous subset
relationship” and the resulting problems with the same cause but
different results.

Single Factor Necessity Analysis
Before performing configuration analysis, it is necessary to
check whether a single antecedent condition is a necessary
condition for the result. In this study, the threshold of consistency
level, which constitutes a necessary condition for the result,
is set to 0.9, and the results are shown in Table 4. It can be
seen that the consistency level of the antecedent conditions of
each variable is lower than 0.9, which does not constitute a
necessary condition. This means that a single condition is weak
in explaining the emergence of employees’ innovative behavior
and cannot constitute a sufficient condition. It can be seen that
whether employees’ innovative behavior depends on a complex
configuration formed by multiple antecedent factors, and the
reasons are often multidimensional, rather than determined by
a single factor.

Configuration Analysis
In this study, the fsQCA software is used to explore the
configuration of employees’ innovative behavior generated by the
above-mentioned six antecedent conditions, and three solutions
are obtained: Complex solutions (excluding logical remainders),
intermediate solutions (only including logical remainders that
conform to theoretical direction expectations and empirical
evidence), and parsimonious solutions (including all logical
remainders but no rationality assessment).

Among them, if the antecedent condition appears in the
parsimonious solutions and the intermediate solutions at the
same time, it is the core condition and has an important
influence on the result. If the antecedent condition only appears
in the intermediate solution, it is an edge condition and plays
an auxiliary role. There are two key metrics for interpreting
the fsQCA analysis results: Consistency, an indicator used to

TABLE 4 | Single factor necessity analysis results.

Condition variable Employees’ innovative

behavior

Consistency Coverage

Leadership style Individualized care 0.595 0.905

∼Individualized care 0.735 0.689

Understanding and forgiving 0.835 0.822

∼Understanding and forgiving 0.541 0.764

Juan-Chiuan 0.561 0.864

∼Juan-Chiuan 0.816 0.759

Shang-yan 0.853 0.818

∼Shang-yan 0.554 0.813

Employees’ psychological Psychological safety 0.802 0.892

perception ∼Psychological safety 0.594 0.721

Uncertainty 0.665 0.850

∼Uncertainty 0.734 0.779

measure the strength of the antecedent condition is a necessary
condition for the outcome variable. Coverage, the index reflects
the proportion of the result samples that a configuration can
explain, and is used to measure the correlation between a
configuration and the outcome variable.

The relevant symbols are explained as follows: Referring to
Ragin’s (2009) expression, use • to indicate that the condition
variable appears, and use⊗ to indicate that the condition variable
does not appear. Among them, the large circles represent the core
conditions, and the small circles represent the edge conditions.
A space indicates that the condition variable is irrelevant (either
present or absent).

It can be seen from Table 5 that five driving paths are
generated through configuration analysis, and the consistency
indicators are 0.94, 0.96, 0.95, 0.97, and 0.97, indicating that the
five configurations are all sufficient conditions for a high level
of employees’ innovative behavior. The model solution coverage
is 0.72, indicating that 5 paths explain 72% of the high level
of employees’ innovative behavior samples. Next, this study will
conduct an in-depth analysis of the five paths.

Understanding and Forgiving × ∼

Juan-Chiuan × Shang-Yan × Psychological
Safety
This configuration shows that if the leader adopts a leadership
style of understanding and forgiving, non-Juan-Chiuan and
Shang-yan, when the subordinates have a high level of
psychological safety, employees’ innovative behavior can be
effectively stimulated.

First, according to the social exchange theory, benevolent
leadership creates a comfortable and supportive innovation
environment by endowing subordinates with favors and
encourages employees to take risks, construct new thinking,
try new methods, and improve their innovation performance
to reward benevolent leaders. The understanding and forgiving
in benevolent leadership can allow employees to try and
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TABLE 5 | Configuration analysis results.

Condition variable Configurations that produces high level of

employees’ innovative behavior

1 2 3 4 5

Individualized care

Understanding and forgiving

Juan-chiuan

Shang-yan

Psychological safety

Uncertainty

Consistency 0.936 0.959 0.949 0.966 0.966

Coverage 0.608 0.519 0.463 0.453 0.459

Unique coverage 0.033 0.049 0.017 0.018 0.024

Solution consistency 0.926

Solution coverage 0.716

make mistakes in terms of work tasks, provide employees
with innovative development training and feedback, encourage
employees to break through the boundaries of traditional practice
and innovate through trial and error, and increase the probability
of employees obtaining breakthrough innovations.

Second, Juan-Chiuan leaders usually do not disclose
information to subordinates, and rarely authorize subordinates.
They do not even allow subordinates to question their authority
so all work behaviors of subordinates conform to their
requirements and assumptions. Over time, subordinates will
develop strong fear, lose enthusiasm for work tasks, only perform
behaviors limited to the contract, and rarely produce out-of-role
behaviors. Subordinates do not go beyond the scope of their
responsibility to generate innovative ideas, and even if there are
breakthrough ideas, they do not put them into practice.

Third, Shang-yan leadership requires high performance and
maintenance of organizational norms, which will lead to
high self-requirements and work engagement of subordinates,
enhance their sense of identity with the leader, and then improve
their subjective initiative, which is conducive to their production
of more novel and effective ideas for practice. At the same
time, Shang-yan leaders will also give certain authorization and
guidance to employees to help employees clearly define the goals
and rules of work, and reduce the feeling of losing control
in the work of subordinates. This will help subordinates have
confidence and ability to complete tasks, which is conducive to
promoting employees’ innovative behavior.

Finally, psychological safety plays a big role in individuals
engaging in innovative and dedicated activities. The theory of
resource conservation points out that psychological safety, as a
protective resource, encourages employees to express themselves
boldly, and they will not scruple or fear the negative career impact
of their advice, innovation, and adventure. Therefore, when
employees have a high level of psychological safety, the crisis and
pressure brought by innovation risks will also be reduced, so that
employees can get rid of psychological constraints and devote
themselves to innovation; At the same time, psychological safety

will also enable employees to break through the existing thinking
and work framework, help them focus more on work innovation,
generate more innovative solutions and ideas, and then increase
innovation output.

Individualized Care × Understanding and
Forgiving × Shang-Yan × Psychological
Safety
This configuration shows that if the leader shows a high level
of individualized care and understanding and forgiving, and at
the same time adopts a high level of Shang-yan leadership style,
when the subordinates have a high sense of psychological safety,
employees’ innovative behavior can be effectively stimulated.

Individualized care in benevolent leadership can help
individuals better integrate into their work roles by treating
subordinates as family members, providing helping care and
emotional support, and increasing organizational identity and
emotional embeddedness, then the subordinates will tend to put
aside the burden and take the initiative to innovate and give back
to the leaders life and emotional grace.

In addition, the configuration also shows that when the leader
shows high-level Shang-yan behaviors and the subordinates have
a strong sense of psychological safety, the leader can consider
showing individualized care and understanding and forgiving
at the same time. This is because benevolent leadership is the
leader’s care and help in the personal and work aspects of
subordinates. Combining individualized care with understanding
and forgiving will promote subordinates to increase their
gratitude and satisfaction, thereby promoting them to showmore
out-of-role behaviors. In this way, employees will be willing to
take the initiative to take risks and conduct more trial and error
when the work faces difficulties that need to be broken through.
The Shang-yan behaviors of the leader can also effectively
restrain the negative effects of high-level benevolent leadership,
and reduce the possibility of employees breeding work inertia
and overly obedience to the leader, which is also conducive to
employee innovation.

∼ Individualized Care × ∼ Juan-Chiuan ×

Shang-Yan × Psychological Safety × ∼

Uncertainty
This configuration shows that if the leader exhibits a low level
of individualized care, at the same time exerting the Shang-
yan side of authoritarian leadership and weakening the Juan-
Chiuan side, when subordinates have high psychological safety
and low uncertainty, employees’ innovative behavior can still be
effectively stimulated.

The psychological perception of uncertainty will hinder
employees from making changes at work, and even affect the
normal workflow. In the past, most of the theories on employees’
job uncertainty believed that uncertainty was an obstacle and
was not conducive to the formation of employees’ willingness
to innovate. This is because uncertainty means that employees
are confused and doubtful about the current situation, and often
have no ability and take the next step with confidence. Employees
with a high level of uncertainty will feel overwhelmed when
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problems arise outside of the norm in the organization and feel
tied down, making it difficult to have the courage to decide to
change. Employees with a low level of uncertainty, on the other
hand, are more determined and courageous to act and make
improvements in the face of adversity and aremore likely tomake
breakthrough innovations for individuals and organizations.

The feature of this configuration is that when employees
have a high sense of psychological safety and a low sense of
uncertainty, as long as the leaders maintain the Shang-yan
leadership style and eliminate the Juan-Chiuan leadership style,
even if they do not show individualized care and understanding
and forgiving, employee innovation behavior can also be
effectively stimulated. Relevant studies have shown that Shang-
yan leadership and employees’ psychological safety are important
antecedent variables for employees’ innovative behavior. Shang-
yan means that leaders have high requirements for work, and
this high demand is manifested as a dedicated and responsible
attitude, which is very important for the organization. It is
positive in this case that employees are influenced by their leaders
to work harder. The high psychological safety of employees
means that they think they are “safe” in the organization, their
opinions and behaviors will be respected and supported by their
superiors and colleagues, and they will not be easily excluded
and denied, which has a great significance on whether they
are inclined to take the initiative to innovate. To sum up, the
combination of Shang-yan and psychological safety can become a
sufficient condition to promote employees’ innovative behavior.

Individualized Care × Understanding and
Forgiving × ∼ Juan-Chiuan × Shang-Yan ×

∼ Uncertainty
This configuration shows that if the leader shows individualized
care and understanding and forgiving of benevolent leadership
to the subordinates, as well as exerts the Shang-yan side of
authoritarian leadership and eliminates the Juan-Chiuan side,
when the subordinate has a low sense of uncertainty, employees’
innovative behavior can be effectively stimulated.

Leaders who combine benevolent leadership with Shang-yan
leadership can not only provide subordinates with a comfortable
working environment, and improve their loyalty and work
input, but also improve their self-requirements and work output
through high demands. When the leader displays favor and
majesty in a balanced and high degree, employees are given
room for correction and improvement, and at the same time,
they feel that the leader has high expectations for themselves.
At this time, they will positively attribute the leader’s behavior.
Therefore, when faced with work problems that need to be
innovatively solved, out of the psychology of “return” and “self-
realization,” employees will not escape the problem but will dare
to face the problem and actively think about the problem to find
a ”breakthrough.”

In this situation, leaders should pay attention to avoiding
the Juan-Chiuan style and not taking control otherwise, it will
suppress the initiative of the employees, which is not conducive
to the generation of employees’ innovative behavior. At the same
time, the configuration also shows that as long as leaders adopt

benevolent and Shang-yan leadership instead of Juan-Chiuan
leadership, and pay attention to reducing employees’ uncertainty,
even if they do not have a high level of psychological safety,
employees’ innovative behavior can still be stimulated.

Individualized Care × Understanding and
Forgiving × ∼ Juan-Chiuan ×

Psychological Safety × ∼ Uncertainty
This configuration shows that when leaders adopt the benevolent
leadership style and do not exhibit Juan-Chiuan behaviors,
employees’ innovative behavior can be effectively stimulated
when subordinates have a high sense of psychological safety and
a low sense of uncertainty.

Compared with the fourth driving path, it can be seen
that although a Shang-yan leader can reduce uncertainty in
the work of subordinates through strict requirements, clear
goals, and rules, and giving instructions to subordinates, thus
facilitating innovation, the creation of innovative behavior does
not necessarily mean that the leader adopts a Shang-yan style.
Further, benevolent leaders can promote innovation by giving
enough care to their subordinates through individual attention,
understanding, and forgiving, although some studies have shown
that benevolent leaders have the risk of exerting a negative
influence on their subordinates, which can be solved by being
strict. The willingness to innovate can be stimulated even in the
absence of a Shang-yan leadership style.

DISCUSSION

Theoretical Implications
The theoretical significance of this study lies in the following
points: (1) By dividing benevolent leadership and authoritarian
leadership into four dimensions: individualized care,
understanding and forgiving, Juan-Chiuan, and Shang-yan,
we find out the combination of these dimensions that have a
positive impact on employees’ innovative behavior and identify
the key conditions. There are few existing studies on China’s
authoritarian-benevolent leadership. The results of this research
can not only enrich the existing authoritarian-benevolent
leadership theories but also provide theoretical support for
a better understanding of the modern transformation of the
connotation of authoritarian-benevolent leadership in the
context of modern enterprises to provide a certain reference
for subsequent research in this field. (2) When discussing the
formation of employees’ innovative behavior, this study not
only considers the influence of leaders but also incorporates
the psychological perceptions of subordinates into the research,
which verifies the status of employees’ psychological perception
as an important factor affecting employees’ innovative behavior.
This has a certain value for subsequent research on stimulating
employees’ active innovation. (3) This study is the first
to apply the method of fuzzy set qualitative comparative
analysis (fsQCA) in the study of authoritarian-benevolent
leadership. Taking individualized care, understanding and
forgiving benevolent leadership, Juan-Chiuan and Shang-yan
of authoritarian leadership, and employees’ psychological safety
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and uncertainty as the influencing factors, the configuration
matching of the employees’ psychological perceptions and
authoritarian-benevolent leadership are carried out to explore
its influence on employees’ innovative behavior, and finally,
get five configurations that can stimulate high-level employees’
innovative behavior. Different from previous studies on linear
causality analysis, using the fuzzy set qualitative comparative
analysis method is helpful to explore the complex causal
relationship between configuration and outcome formed by
multiple antecedent conditions, and finding multiple different
paths with the same driving effect.

Practical Implications
Through the five configurations obtained in the above analysis,
some management inspirations from organizational leaders to
their subordinates can be obtained. (1) In this study, through
configuration analysis, the two core conditions of individualized
care, Shang-yan × psychological safety were obtained. This
means that leaders can pay attention to the full display of
individualized care in management practices as well as exert
a Shang-yan style when employees have a high sense of
psychological safety to stimulate employees’ innovative behavior.
(2) Among the five configurations obtained in this study,
four paths combine Shang-yan with individualized care or
understanding and forgiving, and there are also four paths that
have the condition variable ∼ Juan-Chiuan, which indicates
that it is possible for leaders to adopt authoritarian-benevolent
leadership when managing. But there are still a few things to
note. On the one hand, this study affirms the role of benevolent
leadership in inspiring employees’ innovative behavior, but
leaders should also pay attention to the negative effects that
benevolent leadership may bring, and adopt the Shang-yan
leadership to prevent subordinates from breeding inertia or
overly obedience to the leader. Leaders should give full play
to the positive role of Shang-yan leadership in promoting
employee innovation to better meet the innovation needs of
the organization and improve the innovation performance of
the organization. On the other hand, leaders should also pay
attention to resolutely eliminate the Juan-Chiuan side while
giving full play to the Shang-yan side of authoritarian leadership,
and must not adopt the Juan-Chiuan leadership style, to be
“right to things and not to people.” Leaders eliminate the
uncertainty of subordinates through high requirements and clear
instructions, and on this basis, combine individualized care
and understanding and forgiving according to the situation to
achieve the best management effect. (3) This study also shows
that two psychological variables of employees—psychological
safety and uncertainty are important factors that determine
their behavior. Specifically, in the five configurations, each
occurrence of psychological safety is high, and each occurrence of
uncertainty is low, which indicates that high psychological safety
and low uncertainty are important conditions for employees’
innovative behavior. Leaders should pay attention to enhancing
the psychological safety of subordinates and weakening their
sense of uncertainty in management.

Limitations and Future Directions
There are still some shortcomings in this study. First of all,
this study mainly focuses on the influence of authoritarian-
benevolent leadership and employees’ psychological perception
of employees’ innovative behavior and analyzes the configuration
formed by the antecedent conditions of the outcome variable of
high-level employees’ innovative behavior. It does not analyze
the low-level employees’ innovative behavior. The research on
employees’ innovation behavior is still not perfect. Second, this
study selects psychological safety and uncertainty as condition
variables at the level of employees’ psychological perception.
Although these two variables have received extensive attention
in previous studies, indicating that they are highly correlated
with employees’ innovative behavior, these are not the only
two psychological variables of employees. There are other
psychological variables that deserve attention and discussion in
the process of interaction between subordinates and superiors in
the organization.

In the future, we can continue to use the QCA method
to conduct in-depth analysis and research on the influencing
factors of employees’ innovation behavior, especially to obtain
the antecedent condition configuration of low-level employees’
innovative behavior, and compare it with the results of this
study to enrich and improve theories about employee innovation
and gain enlightenment for management practice. In addition,
regarding employees’ psychological perception, we can also
broaden our thinking, discover other important psychological
variables, and explore the role of existing important psychological
variables on employees’ innovative behavior, which requires
further research by researchers to explore other mechanisms.

CONCLUSION

The main conclusions of this study are as follows: the
combination of individualized care, understanding, and forgiving
of benevolent leadership, and Shang-yan of authoritarian
leadership can effectively stimulate employees’ innovative
behavior; Juan-Chiuan leadership is not conducive to the
production of employees’ innovative behavior; employees’
high psychological safety and low uncertainty are important
conditions for promoting employee innovation.
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Volunteers play an indispensable role in several major events and activities. The purpose

of this study is to review studies on volunteer motivation from 2000 to 2021 and to

discover the development trends in this field. The Web of Science Core Collection is the

main literature data resource, fromwhich 162 papers on volunteer motivation published in

the SSCI were selected. Using two visualization analysis tools, CiteSpace and VOSviewer,

this study conducts bibliometric analysis and systematic review frommultiple dimensions,

identifying the authors, countries, institutions, and journals with high productivity in this

field. Additionally, we explored highly cited papers, authors, and journals in this field. This

study aims to find the research hotspots and theoretical basis through co-occurrence

analysis and cluster analysis of keywords and explore the evolution through the time zone

map drawn with CiteSpace. Moreover, we focus on the influence of Chinese andWestern

cultures (represented by China and the United States) on volunteer motivation. It was

found that Chinese volunteers were more affected by collectivism, whereas American

volunteers were more affected by individualism. The conclusion of this study constructs

a clear framework for research on volunteer motivation, which provides researchers with a

deeper and thorough understanding of the connotation of volunteer motivation, providing

guidance and support for future research in this field.

Keywords: volunteermotivation, cross-cultural perspective, knowledgemap, bibliometrics, VOSviewer, CiteSpace

INTRODUCTION

In the twenty-first century, with the development of globalization, major events and activities
have been held frequently. To ensure the high quality of various activities, the recruitment scale
of volunteers is also expanding. For example, the number of volunteers recruited for the 2004
Olympics in Athens was 45,000, but the number reached 80,000 for the 2008 and 2012 Olympics in
Beijing and London, respectively (Ahn, 2018).

Volunteers play a vital role in major events from general assistance (such as the assembly
and distribution of materials) to specific assistance, which requires certain skills (such as medical
support), organizing activities, and maintaining the order of events (Angosto et al., 2021). The
great economic benefit offered by volunteers through their efforts and time effectively reduces the
organizational and operational costs for organizers (Allen and Bartle, 2014; Pestereva, 2015). Some
scholars believe that without the participation of volunteers, many large activities may face the risk
of bankruptcy (Cuskelly et al., 2006).
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Volunteer services tend to be defined as the behavior in
which volunteers unconditionally provide numerous services
to people other than close relatives. However, this behavior
contributes immensely to the organizers while also providing
many benefits to the volunteers (Gallarza et al., 2013). For
example, when volunteers engage in activities for the purpose
of giving back to society, they can obtain spiritual satisfaction
simultaneously (Ma and Draper, 2016). Some volunteers gained
a sense of achievement by serving others (Kao et al., 2019). The
sense of achievement has been a crucial factor in promoting
voluntary work and is, in addition, a significant part of
volunteer motivation.

Although great progress has been made in research on
volunteer motivation, there remain disputes regarding the basic
structure or dimensions of volunteer motivation (Angosto
et al., 2021). Moreover, the influence of diverse cultural and
social backgrounds on motivation remains unclear. Existing
research lacks a systematic and comprehensive literature review
on volunteer motivation. Bibliometrics provides scholars with
objective quantitative information including authors, keywords,
journals, countries, and institutions. This is the best research
method to highlight the development, structure, frontiers, and
evolution of a certain field (Abramo et al., 2011).

Meanwhile, with the development of the economy and society,
international communication and cooperation are continuously
increasing. Moreover, communication among distinct cultures
has enjoyed a boom recently. Therefore, it is important
to comprehend volunteer motivation from a cross-cultural
perspective. Presently, many studies only analyze volunteer
motivation in the background of Western culture, with a
few cross-cultural studies. Some studies have compared the
volunteering rate in different countries (Ruiter and De Graaf,
2006), while others have analyzed the differences between explicit
and implicit motivations for volunteering in different nations
(Aydinli et al., 2016). Therefore, it is necessary to systematically
review existing research on volunteer motivation to learn its
composition and structure from diverse cultural backgrounds.
This study explored the following questions:

(1) From 2000 to 2021, which are the active authors, institutions,
and countries in the research of volunteer motivation?

(2) From 2000 to 2021, which major journals have published
articles on volunteer motivation?

(3) What are the focuses in the research of volunteers? What is
the evolution trend of research hotspots from 2000 to 2021?

(4) Will Eastern and Western cultures represented by China
and the United States significantly influence volunteer
motivation? If so, what is themechanism behind this impact?

LITERATURE REVIEW

Research on volunteer motivation in social science has a
long history, and systematic research dates back to the early
1980s. Researchers have built a two-factor model focused on
volunteer motivation, dividing motivation into altruistic and
egoistic (Frisch and Gerrard, 1981; Smith, 1981). Morrow-
Howell and Mui (1989) considered altruism, social, and material

motivation to establish a three-factor model. Furthermore,
they collected information using questionnaires to explore
volunteer motivation.

Since the 1990s, researchers have paid more attention
to volunteer motivation. Canan and Goldberg-Glen (1991)
pioneered using factor analysis to classify volunteer motivation.
Omoto and Snyder (1995) took volunteers for AIDS patients
as the research objects and introduced the structural equation
model (SEM) into their research on volunteer motivation.
Based on empirical research, five functions of volunteering were
presented, which receptively corresponded to five motivations,
known as expressions of values, understanding, personal growth,
community care, and the enhancement of self-esteem. Later,
Clary et al. (1998) systematically summarized previous studies,
proposing six types of motivation: values, understanding,
social, career, protection, and enhancement. In accordance with
these motivations, they formulated the Volunteer Functions
Inventory (VFI).

With the dawn of the twenty-first century, volunteers at large
sports events (such as the Olympic Games, Winter Olympics,
and FIFA World Cup) and international exchanges of science,
technology, and culture (such as the World Expo and various
academic conferences) have become the focus of research on
volunteer motivation. Taking volunteers in the 2004 Athens
Olympic Games as subjects, Georgiadis et al. (2006) analyzed why
they were willing to provide time-consuming services without
any material benefits. Liao et al. (2012) studied volunteers in the
2009World Games and explored the values of their participation
motivation, work satisfaction, and perception ability in large
sports events. Wang and Wu (2014) found in a study of 2010
World Expo volunteers’ motivation and satisfaction that value
expression, professional orientation, and love for the World
Expo were their main motivations. Simultaneously, this study
proposes many practical suggestions for the management of
voluntary services. Volunteers in the 2018 Pingchang Winter
Olympic Games drew the attention of scholars. Setting this
Olympic Games as the background, Ahn (2018) expanded
the research field of volunteer motivation to recognition and
rewards in sports organizations and discovered a connection
between multiple volunteer motivation dimensions, providing
practical recruitment suggestions for organizers and managers.
After investigating volunteers for the 2023 European Games,
Rozmiarek et al. (2021) concluded that volunteers’ experience,
instead of gender, residence, or occupation, significantly
influenced motivation.

Meanwhile, scales for measuring volunteer motivation have
begun to diversify, such as Bang and Chelladurai’s Volunteer
Motivations Scale for International Sporting Events (Bang
and Chelladurai, 2003) and Giannoulakis’ Olympic Volunteer
Motivation Scale (Giannoulakis et al., 2008). The VMSISE is the
most widely used volunteer motivation scale in sports events
(Angosto et al., 2021). To facilitate these needs, Bang et al.
(2008) revised it again, adding a new variable, “love of sport,”
which was verified by a questionnaire survey of volunteers in
the Athens Games. In addition to sports events, VMSISE has
been applied to other volunteer activities. For instance,Wang and
Wu (2014) applied the scale to the study of people’s volunteer
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motivation at the 2010 Shanghai World Expo following minor
adjustments. Additionally, Vinnicombe andWu (2020) creatively
used VMSISE to study volunteers of music festivals. These
studies widened the application scope of this scale, enriched
the connotation of variables, and provided a reference for
adjustments to the volunteer scale. OVMS passed the empirical
test in the research of Athens Games volunteers and was
successively used by scholars in the following international games
to study volunteer motivation. Bang et al. (2019) applied it to the
study of the relationship between motivation and satisfaction of
volunteers during the 2016 Rio Olympic Games.

In the new century, research on volunteer motivation has
focused not only on the distinction among volunteers in various
activities but also on the differences in the motivation of
volunteers of all ages from diverse social and family backgrounds
(Okun and Michel, 2006; Wollebæk et al., 2014). At the same
time, the research studied on special groups of volunteers is also
increasing, such as volunteers with disabilities (Dickson et al.,
2017), volunteers for international activities (Meneghini, 2016),
and volunteers for Civil Defense (Kehl et al., 2017). Besides,
cross-border and cross-cultural research has also attracted the
attention of scholars. As enterprises that could profit through
cross-cultural management (Chin and Rowley, 2018), organizers
with cross-cultural knowledge will undoubtedly recruit and
manage volunteers effectively in international events because
experiencing different cultures lead to a better understanding
of volunteers’ hearts. Moreover, some scholars pointed out
through empirical research that volunteers with a cross-cultural
perspective will have a stronger willingness of volunteering which
drives them to become stable volunteers in the long term (Aydinli
et al., 2016).

Through meta-analysis in cross-border studies, Allik
and Realo (2004) found that in countries with high GDP,
a long-history political system of liberal democracy, and
Protestants as the majority, residents participate in volunteering
activities more frequently. Aydinli et al. (2016) also conducted
empirical research comparing Eastern and Western cultures.
By issuing questionnaires in China, Germany, Turkey, and
the United States, through structural equation modeling, they
verified that the volunteer motivation model, including implicit
and explicit motivation, has certain universality in distinct
cultural backgrounds.

Culture plays a complex role in motivation to volunteer.
In previous research, differences in voluntary activities in
different countries were attributed to changes in the community
and community-related variables, such as socio-cultural value
(individualism and collectivism), socio-demographic and socio-
economic features, or political characteristics (Aydinli et al.,
2013). For example, China and the United States, are the
two countries with a high proportion of volunteers (>60%)
(Rochester et al., 2010). Studies on volunteer motivation have
found that Chinese volunteers’ motivation is often reflected in
value expression, patriotism, and variables that are identified with
specific collectivism (Wang and Wu, 2014; Guo et al., 2021).
However, empirical research on American volunteers showed
that, in addition to community-service motivation, variables with
individualism, such as personal career development and interests,

are equally important components of volunteer motivation
(Yamashita et al., 2019). Moreover, there are many studies
focusing on the influence of religious beliefs (Allison et al.,
2002; Mencken and Fitz, 2013; Cnaan et al., 2017). Scholars
have conducted in-depth research on the mechanism by
which different cultures influence motivation. Kagitcibasi (2017)
believed that social economy, demography, and culture foster
different lifestyles. In a society with more traditional norms,
motivation influenced by collectivism is irresistible; while in a
richer and more liberalized society, motivation conducive to
personal growth becomes more dominant due to less reliance on
society. Chin et al. (2021) highlighted that China has a group-
centered collectivist culture, that encourages people to follow
the rules formulated by the government for public interests.
Undoubtedly, this would significantly influence the motivation
of Chinese volunteers to participate.

The classification and connotation of volunteer motivation
have also been complemented with a wider scope of the research
field and continuous changes. For instance, owing to the impact
of COVID-19, the sense of community responsibility has become
an important source of motivation (Toubøl et al., 2022). Kifle
Mekonen and Adarkwah (2021) studied the motivation of an
exclusive group of postgraduate international students in China
who participated in voluntary services during the COVID-19
crisis. Scholars have found that altruistic motivation is more
prominent than ordinary motivation.

Based on the above discussion, it can be inferred that
volunteer motivation tends to be affected by many personalized
factors, such as region, national values, activity content, and
cultural background. Obvious differences in volunteer activities
can be seen in different eras, making the enduring topic of
volunteer motivation worth studying.

METHODOLOGY AND MATERIALS

Bibliometric
Bibliometrics is a measurement method used to describe and
analyze the situation and progress of a discipline or research
field (Van Raan, 2019). According to Noyons et al. (1999),
performance analysis and knowledge maps are the two major
procedures in bibliometric analysis. Performance analysis is the
performance and scientific productivity of authors, countries,
and institutions that publish papers (Thelwall, 2008). In addition,
the average citations per paper is a crucial index in performance
analysis, which represents the influence of papers, authors,
journals, institutions, and countries. Therefore, this quantitative
index was added to the performance analysis in this study (Ding
and Yang, 2020).

Knowledge maps are another valuable tool of bibliometric
analysis which are often used to explore the framework structure
and evolutionary path of key research fields (Cobo et al.,
2011). With the help of modern computer technology, visual
knowledge maps can clearly present the relationships among
various elements in one research field (Merigó et al., 2015).

Knowledge maps can be divided into co-occurrence and
evolution analyses. Keyword co-occurrence describes the
situation in which two keywords appear in the same article; the
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more frequent the co-occurrence, the closer the connection of
keywords, and so is the relationship. Through co-occurrence
analysis of keywords, hotspots in a research field can be
identified. Through evolutionary analysis, the development
process and evolution trend of a research field can be learned
(Ding and Yang, 2020; Baminiwatta and Solangaarachchi, 2021).

The two types of software VOSviewer (Version:1.6.17,
developed by Van Eck andWaltman at the Centre for Science and
Technology Studies) and CiteSpace (Version:5.8.R3, developed
by Chen C. at Drexel University) were applied to draw a
knowledge map. These two types of software are popular among
many scholars in knowledge mapping. Through the analysis of
481 articles in bibliometric journals, Pan et al. (2018) found
that CiteSpace is the most frequently used bibliometric software,
although VOSviewer has been used often in recent years. Since
the two types of software are based on distinct data analysis
methods, they have different advantages. VOSviewer adopts a
data normalization method based on probability theory. It can
be used to construct a variety of visual maps of keywords,
co-organizations, and co-authors. VOSviewer is simple to use,
and its maps are clear (Van Eck and Waltman, 2010). In this
study, VOSviewer was used to analyze keyword co-occurrence.
CiteSpace adopts a data normalization method based on set
theory to measure the similarity of data units from which the
time zone view is drawn. Thus, the process of evolution and
replacement of research hotspots in the dimension of time
is evident (Chen, 2006). Therefore, researchers can learn the
development process and trend of this field to conduct the
evolution analysis of the research field explored in this paper.

Bibliometrics has been widely used in literature analyses since
its independence as a discipline in 1969. This method, which
reviews and investigates the existing literature in each field
through quantitative methods, helps to generate a convincing
conclusion (Mayr and Scharnhorst, 2015). In recent years, owing
to the progress of different techniques (including but not limited
to computer science, database management, and statistics),
bibliometrics has been considered scientific and effective by an
increasing number of scholars. Undoubtedly, bibliometrics has
become a strong discipline for analyzing literature.

Review Materials
This study chose the SSCI from the Web of Science (core
collection) as the data source. The main reasons for this are
as follows:

(1) As a high-quality digital literature database, Web of Science
has been accepted by many researchers as the most suitable
for bibliometric analysis (Ding and Yang, 2020). Compared
with other databases, Web of Science provides data
structures, including titles, authors, institutions, countries,
abstracts, keywords, references, citation counts, impact
factors, and others, including the data form that fits
VOSviewer and CiteSpace (Carvalho et al., 2013; Gaviria-
Marin et al., 2019).

(2) The topic of volunteer motivation belongs to social science,
and previous studies also chose SSCI as the database

(Jenkinson et al., 2013). Therefore, it is reasonable to choose
articles from SSCI.

(3) There may be some interference factors if we introduce the
database of SCI because some research, such as traditional
Chinese medicine research use the word “volunteer” in their
experiments, leading to disturbance of data.

The retrieval strategy this study adapted is TS= [(“volunteer” OR
“volunteering”) AND (“motivation” OR “motives”)]. The period
was from January 2000 to December 2021, and the deadline was
December 31, 2021. Regarding the type of literature, we selected
articles. A total of 472 journal papers were selected in the first
step; a summary of the preliminary data is presented in Table 1.

If the information obtained from the database is used without
careful screening, there may be problems such as repetition,
deficiency, or inconsistency with the subject. Therefore, it is
necessary to screen and standardize the data before analysis to
avoid affecting the results and reducing inaccuracies owing to the
quality of the data itself. According to the data standardization
process proposed by Taskin and Al (2019), the steps of the data
review and screening process in this study were as follows:

(1) Repeatability of the data was examined using CiteSpace.
Consequently, four articles were excluded. Based on the
literature screening criteria proposed by Su et al. (2020) and Jia
et al. (2022), three teammembers independently examined the
papers to screen out the articles that were inconsistent with the
research topic. These controversial papers would be voted by
our team to decide whether to be eliminated. After screening,
307 articles inconsistent with the subject were removed and
162 articles were retained.

(2) The author (AU) and source (SO) of the selected literature
were corrected and unified. To avoid the impact of the names
of authors and journals on results, we identified the authors of
the same name and checked whether the journals to which the
paper belongs have changed their names in the last 20 years.

(3) The keywords (DE and ID) were standardized. Non-
standardized keywords will result in meaningless repetition in
the keyword co-occurrence map because of the inconsistency
of the parts of speech and the plural and singular versions.

TABLE 1 | Summary of data source and selection.

Category Specific standard requirements

Research database Web of Science core collection

Citation indexes SSCI

Searching period January 2000 to January 22nd 2022

Language “English”

Searching keywords (“volunteer” OR “volunteering”) AND

(“motivation” OR “motives”)

Subject categories “Management” or “Sociology” or

“Psychology”

Document types “Articles”

Data extraction Export with full records and cited

references in plain text format

Sample size 475
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Therefore, all keywords must be simplified for analysis. The
standard followed in this study is that for synonyms, low-
frequency keywords should be unified as synonymous with
high-frequency keywords. When the frequencies are similar,
nouns should be prioritized. For example, for volunteer
motivation, motivations, and motivation, the three keywords
were unified as motivation in this study.

RESULT AND DISCUSSION

This section presents the descriptive statistics of authors,
journals, and countries in the research field of volunteer
motivation and the co-occurrence of keywords by the knowledge
map and time zone map. In addition, we compared the research
on Chinese and American volunteers, the results of which are
shown in this section. An analytical flowchart of this section is
shown in Figure 1.

Summary of Data
The 162 papers analyzed in this study were written by 451 authors
from 240 institutions in 40 countries, published in 77 journals,
and cited 5,498 references from 2,724 publications (see Table 2).

Figure 2 reveals the distribution of publication times in the
field of volunteer motivation. Overall, the number of studies on
volunteer motivation is increasing and can be divided into two
stages bounded by 2012. The first stage lasted from 2000 to 2012.
Few articles were published every year, but the number of articles
increased with continuous fluctuations. The second stage began

in 2013 with a significant increase in the number of published
papers. From 2013 to 2021, the average number of published
articles exceeded 10. In 2021, this number reached 19, indicating
that volunteer motivation has become more popular among
scholars, and this field has ushered in vigorous development.

Quantitative Analysis of Theoretical Basis
and Analysis Method
These theories are of great significance in guiding research.
According to the statistics of the 162 papers, 15 different theories
were used. The number of studies in which each theory was
adopted are presented in Table 3. Moreover, of the 162 studies,
15 used more than one theory, whereas 72 did not specify any
theory. Of all these theories, functional theory and functional
approach were those most frequently adopted by researchers
to analyze volunteers’ participation motivation (the two were

TABLE 2 | Summary of descriptive statistics.

Criteria Quantity

Publications 163

Authors 452

Journals 77

Organizations 240

Countries 40

Cited reference 5,514

FIGURE 1 | Analytical flowchart.
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FIGURE 2 | Time trend of publications on volunteer motivation.

applied in 45 studies), followed by self-determination theory
(Deci and Ryan, 1985) and theory of planned behavior (Ajzen,
1985), which were applied in 25 and 16 studies, respectively.
Other theories are role identity theory (Finkelstein and Brannick,
2007; Finkelstein, 2008, 2009; Marta et al., 2014), socioemotional
selectivity theory (Okun and Schultz, 2003; Aydinli et al., 2015;
Kulik, 2017; Yamashita et al., 2019), social cognitive theory
(Wang et al., 2011; Hallmann and Zehrer, 2016), social exchange
theory (Bang et al., 2019), and others (see Table 3).

Research methods refer to the tools and methods used to
discover new phenomena and new things or to propose new
theories and new points to reveal the internal laws of things.
Among the 162 empirical research papers analyzed in this
study, 17 studies used qualitative research methods, while 148
studies used quantitative research methods, 3 of which used both
quantitative and qualitative methods (Pajo and Lee, 2011; Hyde
and Knowles, 2013; Van Schie et al., 2015).

Interviews are the most commonly used method in qualitative
research. Many interview studies use grounded theory to encode
and analyze the information collected (MacNeela and Gannon,
2014; Williamson et al., 2018). Regression analysis and structural
equation model (SEM) are the most frequently used methods
in quantitative analysis. SEM includes factor analysis and path
analysis. To clearly show the statistical results, this study
stipulates that the research method be a single-row structural
equation model and that the statistics not be repeated in the
factor analysis and path analysis. Factor analysis (including
exploratory factor analysis and confirmatory factor analysis) and
correlation analysis (including t-tests and analysis of variance)
are also widely used. Simple path analysis, which was used in
10 studies, was not popular. Four studies only made use of the

TABLE 3 | Theory used in the study.

Theoretical framework N

No specific theory 72

Functional theory or functional approach 45

Self-determination theory 25

Theory of planned behavior 16

Role identity theory 4

Socioemotional selectivity theory 4

Social cognitive theory 2

Social exchange theory 1

Temporal self-regulation theory (Mullan et al., 2021) 1

Self-identity theory (Choi et al., 2020) 1

Theory of sport fan involvement (Koutrou, 2018) 1

Push and pull framework (Qi et al., 2019) 1

Social role theory (Hallmann et al., 2020) 1

Social cognitive career theory (Kao et al., 2020) 1

Structuration theory (Zanin et al., 2021) 1

Psychological contract theory (Haski-Leventhal et al., 2020) 1

descriptive statistics of the data (Gerstein et al., 2004; Pajo and
Lee, 2011; Hyde et al., 2016; Dyson et al., 2021). The frequencies
of the methods used are listed in Table 4.

Quantitative Analysis of the Author
Through the analysis of the number of papers published by
each author, we can identify the representative scholars and the
core research strength in the field of volunteer motivation. Price
(1963), a scholar in the field of bibliometrics, indicated that for
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TABLE 4 | Research methods used in the study.

Research methods N

Regression analysis 59

Structural equation model (SEM) 29

Factor analysis (Including EFA and CFA) 28

Correlation analysis 27

Path analysis 10

Descriptive statistics only 4

TABLE 5 | Most important authors in the volunteer motivation research field.

Rank Author Documents Citations Average citation per paper

1 Wehner T 8 182 22.75

2 Okun M 4 501 125.25

3 Guentert S. T 4 111 27.75

4 Oostlander J 4 91 22.75

5 Van Schie S 4 85 21.25

6 Finkelstein M. A 3 174 58

7 Brudney J. I 3 135 45

8 Pepermans R 3 130 43.33

9 Guentert S. T 3 50 16.67

10 Li C 3 47 15.67

11 Bender M 3 44 14.67

12 Hallmann K 3 34 11.33

a research topic, half of the papers were written by a group of
productive authors, the number of which is equal to the square
root of the total number of authors. That is:

I∑

m+1

n(x) =
√
N

where n(x) represents the number of authors who have written
papers. I = nmax is the number of papers by the most productive
author in this field (according to the statistics by VOSviewer,
nmax = 8). N is the number of authors and m is the minimum
number of papers published by the core author. According to
Price’s law, m = 0.749∗

√
nmax ≈ 2.12. Therefore, authors with

more than two articles (excluding two) were considered core
authors in this field (Price, 1963). As a result, there were a total of
12 core authors. Table 5 presents the relevant information of all
the core authors in this field, including their names, number of
documents, and average citations per paper.

The research focus of different scholars varies significantly.
Wehner has been the most productive author in the field of
volunteer motivation in the past 20 years. He has published
eight papers. He focused on empirical research using a structural
equation model under the guidance of a functional approach,
self-determination theory, or the theory of planned behavior.
Okun is a renowned scholar of volunteer research. In the past
20 years, he has published four papers on volunteer motivation,
which have been cited 125.25 times per paper on average. His
main research subjects were senior-citizen volunteers. He focuses

TABLE 6 | Top 10 countries in the volunteer motivation research field.

Rank Country Documents Citations Average citation per paper

1 The United States 49 2,222 45.35

2 China 28 353 12.61

3 Australia 16 626 39.13

4 Switzerland 14 223 15.93

5 England 11 290 26.36

6 Germany 11 102 9.27

7 South Korea 10 102 10.2

8 Italy 9 151 16.78

9 Belgium 8 324 40.5

10 Spain 6 30 5

on the relationship between the change of ages and volunteer
motivation (Okun and Schultz, 2003; Okun and Michel, 2006).
In addition, he focuses on the impact of religious beliefs on
volunteer motivation (Okun et al., 2015).

Quantitative Analysis of Countries and
Organizations
To identify the countries that have contributed the most in the
field of volunteer motivation, this study analyzed the number
of published papers from 40 countries. Table 6 lists the top ten
countries in this field. According to the data in Table 6, the
United States is the most influential country, with 49 papers
(2,222 citations), accounting for 30% of the total. China and
Australia ranked second and third, with 28 (353 citations) and
16 papers (626 citations), respectively. From the analysis of
geographical distribution, it was found that most of the top
ten countries are in North America and Europe, except China,
Australia, and South Korea.

We further analyzed the publishing organizations.Table 7 lists
the top ten institutions with the number of published papers.
Among them, Arizona State University (the United States) and
the Swiss Federal Institute of Technology (Switzerland) have the
most papers in the field of volunteer motivation research, each
has seven published articles. In addition, among the top 10,
five institutions are in America, and their citations per paper
are over 30. Arizona State University not only has the highest
scientific productivity but additionally ranks the highest in terms
of citations per paper. To some extent, these data reflect those
institutions in America are in a leading position in this field.

Quantitative Analysis of Journals
Journals are important vehicles for publishing high-quality
papers. Some scholars believe that there are two critical factors
in evaluating journals’ impact in certain fields: the number of
papers published in the journals and the number of papers
cited. The more published the articles, the more frequently their
papers are cited, and the greater their impact in a certain field
(Dzikowski, 2018). Therefore, our research analyzed ten journals
on volunteer motivation, with the largest number of published
papers. Simultaneously, we calculated the average citations per
paper (Table 8).
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TABLE 7 | Top 10 influential organizations in volunteer motivation research.

Rank Organizations Country Documents Citations Average

citation

per

paper

1 Arizona State

University

The United States 7 565 80.71

2 Swiss Federal

Institute of

Technology

Switzerland 7 119 17

3 Vrije Universiteit

Brussel

Belgium 5 209 41.8

4 University of

Queensland

Australia 5 189 37.8

5 University of

Florida

The United States 4 267 66.75

6 The Hebrew

University of

Jerusalem

The United States 3 198 66

7 La Trobe University Australia 3 196 65.33

8 University of

Minnesota System

The United States 3 137 45.67

9 University of

Pennsylvania

The United States 3 97 32.33

10 Griffith University Australia 3 95 31.67

Table 8 reveals that Voluntas (24 documents) and Non-profit
and Voluntary Sector Quarterly (22 documents) ranked highest in
the number of papers. This shows that the two journals focused
on volunteer motivation. Other journals that published more
than five pieces were Sustainability and Journal of Social Service
Research. Journal of Social Service Research is a representative
journal in the era of open access. In recent years, the rapid
development of open-access journals has promoted research in
this field. Although scholars have diverged on the best approach
to open the source, the idea of sharing research achievements has
reached a global consensus (Huang et al., 2020).

With further analysis of the average citations per paper in
Table 8, Personality and Individual Differences are cited most
frequently with 87.75 times per paper. The second was Social
Behavior and Personality with 55.75 times per paper. Another
journal with more than 30 citations is Non-profit and Voluntary
Sector Quarterly (32.27 times per paper). This indicates that the
documents published in the above 3 journals have gained more
attention in research on volunteer motivation.

Co-occurrence Analysis on Keywords
The keywords of a paper represent the focus of a study, while the
keywords with high frequency illustrate the hotspots in a certain
field. Cluster analysis of high-frequency keywords can show the
macro situation of one research field. Wei et al. (2019) proposed
that Price’s Law can be applied not simply to analyze core authors
in a certain field, but also to locate high-frequency keywords.
According to the formula, M = 0.749∗

√
Nmax (Nmax is the

keyword with the highest frequency. According to VOSviewer,

TABLE 8 | Top 10 journals in the volunteer motivation research field.

Rank Source Documents Citations Average

citation

per

paper

1 Voluntas 24 301 12.54

2 Nonprofit and Voluntary

Sector Quarterly

22 710 32.27

3 Sustainability 6 63 10.5

4 Journal of Social Service

Research

6 50 8.33

5 Personality and

Individual Differences

4 351 87.75

6 Social Behavior and

Personality

4 223 55.75

7 Journal of Community &

Applied Social

Psychology

4 111 27.75

8 Journal of Social

Psychology

4 75 18.75

9 Asia Pacific Journal of

Tourism Research

4 19 4.75

10 Sage Open 3 11 3.67

Nmax = 112), M≈ 7.92. Therefore, keywords with an occurrence
frequency ≥7 are high-frequency keywords in this field.

The results of the visual analysis of the high-frequency
keywords are shown in Figure 3. In the figure of the co-
occurrence of keywords, the size of the node represents the
occurrence frequency of keywords. The larger the node, the more
frequently one keyword appears. Node colors represent different
clusters or research topics: the line of nodes represents various
levels of correlation intention, and the thicker the line, the more
times the two appear together in the same literature.

Figure 3 depicts that yellow and blue clusters are closely
related, whereas green and red clusters are relatively independent.
To understand the correlation between keywords, our study
sorted the vocabulary of the four clusters, as shown in Table 9.

The mainstream research spots in one field can be obtained
through the analysis of high-frequency keyword clusters, which
helps researchers understand more details within each focus.
Next, the four clusters were analyzed sequentially.

The green cluster (cluster #1) of keywords centers on the
functional approach (an approach to analyzing the structure and
function of things and phenomena). The Volunteer Function
Inventory (VFI) is devised under the guidance of functionalist
theory (Clary et al., 1998). Most studies closely related to
the green cluster of keywords choose research variables and
organize a research framework based on VFI (Clary and Snyder,
1999; Allison et al., 2002; Finkelstein et al., 2005; Houle et al.,
2005; Liao-Troth, 2005; Mowen and Sujan, 2005; Kim et al.,
2010; Willems et al., 2012; Bang et al., 2013; Oostlander
et al., 2014; Alexander et al., 2015; Khalemsky et al., 2020).
Moreover, papers related to the green cluster of keywords
combine functionalist theory and role identity theory to analyze

Frontiers in Psychology | www.frontiersin.org 8 June 2022 | Volume 13 | Article 883150215

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles


Chen et al. Knowledge Mapping of Volunteer Motivation

FIGURE 3 | Co-occurrence of keywords.

TABLE 9 | Cluster of keywords in the volunteer motivation research field.

Cluster Color Keywords

1 � Functional-approach, age, community,

engagement, health, motivation, personality,

predictors, role-identity, service, volunteer

functions inventory, volunteerism

2 � Self-determination theory, altruism, behavior,

commitment, employee, intrinsic motivation,

performance, prosocial behavior, time,

volunteer, work

3 � Theory of planned behavior,

community-service, determinants, impact,

intentions, organizations, participate, people,

perspective, planned behavior, students,

volunteer management, youth

4 � Satisfaction, episodic volunteer, burnout,

experience, job satisfaction, management,

model, retention, sport, tourism

the service motivation of volunteers. This indicates that the
important service motivation is the role identity volunteers gain
in social relationships in the organization (Penner, 2002).

The yellow cluster (cluster #2) of keywords is centered
on the Self-Determination Theory (SDT). SDT emphasizes
the subjective impact of people’s egos on the formation of

motivation. It identified that behaviors are formed based
on psychological satisfaction (Deci and Ryan, 1985). The
motivations for SDT fall into self-determined(intrinsic) and
non-self-determined(extrinsic). Thus, there is egoistic and
altruistic motivation. Papers related to the keywords in the
yellow cluster were mostly written under the guidance of
SDT. For instance, Finkelstein (2009) studied self-determination
in volunteer services and found that intrinsic motivation
is only one of the important aspects of self-determination,
whereas extrinsic motivation is equally important. Meanwhile,
in voluntary service, doing something meaningful is also one
of the principal factors of volunteer motivation. Güntert and
Wehner (2015) used empirical research methods to analyze the
relationship between self-determination, controlling motivation,
and volunteer identities. A significant causal relationship was
found between self-determination motivation and volunteer
identity. Van Schie et al. (2015) distinguished two focuses of self-
determination motivation: general and organization-centered.
Through empirical research, it was found that general self-
determination motivation is related to the motivational potential
of the task, whereas value consistency explains organization-
centered self-determination motivation.

The keywords of the blue cluster (cluster #3) center on the
theory of planned behavior (TPB). It focuses on the relationships
among the variables of perceived behavioral control, subjective
norms, attitude, volunteer motivation, and behavioral intentions
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(Kao et al., 2019). TPB was first proposed by Ajzen in 1985
and after its introduction into the field of volunteer research,
immediately became a common theory to explain the motivation
and intention of volunteers. For example, Warburton and
Terry (2000) found that voluntary service motivation is jointly
determined by social norms, perceived behavioral control, and
moral obligations; Greenslade and White (2005) concluded that
TPB could reasonably explain the high participation of the elderly
in voluntary activities in Australia; Hyde and Knowles (2013)
found through empirical research that TPB explains most of
the variance in Australian college students’ voluntary service
intention. The study suggests that perceptual control and moral
obligation should be used to encourage students to participate
in voluntary activities. In addition, TPB is used to study the
willingness of volunteers to stay on and predict the possibility of
participation in future volunteer activities. Several studies have
provided reasonable answers to volunteers’ lasting motivation
from the perspective of TPB (White et al., 2017; Almas et al.,
2020).

The red cluster (cluster #4) focused on satisfaction. Relevant
articles have primarily analyzed the relationship between
volunteer motivation and satisfaction, such as the relationship
between volunteer experience and future motivation for
voluntary service (Bang et al., 2019; Kim et al., 2019). Other
research studies the differences in volunteers’ experiences
motivated by several factors and found that volunteers with
autonomous motivation have lower burnout than other
volunteers (Ramos et al., 2016; Morse et al., 2020). Volunteer
burnout is also an important keyword in the red cluster. After its
proposal (Haski-Leventhal and Bargal, 2008) during the analysis
of volunteer service stages of Israeli volunteers in 2009, volunteer
burnout has been studied as a factor that influences volunteer
motivation and leads to the loss of volunteers (Willems et al.,
2012).

In conclusion, through cluster analysis, it is evident that
theory is of great significance to the study of volunteer
motivation, and an excellent research cannot succeed without
corresponding theoretical guidance. Based on the clusters of
keywords, we can further learn the core theories in volunteer
motivation research and the focuses under the guidance of these
theories. At the same time, based on Table 3, there are also
some theories applied to volunteer motivation for less time. The
purpose of using theories is often to find a reasonable explanation
of volunteer service motivation and willingness from different
perspectives. The continuous influx of different theories provides
new visual aspects for volunteer motivation research, being an
important boost to promote the development of this field.

Temporal Keyword Analysis: Thematic
Evolution
To identify the changes in research topics in different periods,
which is a dynamic process, this study divides the timeline into
two periods (the first from January 2001 to December 2010 and
the second from January 2011 to December 2021). We analyze
the keyword networks of the two periods to study the evolution
of volunteer motivation research topics.

As shown in Figure 4, most articles about volunteer
motivation from 2000 to 2010 are closely related to Cluster #1
(see Figure 3). The close relation between keywords, such as
“community,” “role identity,” “personality,” and Cluster #1 shows
that most of the research at this time was guided by a functional
approach (Allison et al., 2002; Finkelstein et al., 2005; Houle
et al., 2005; Liao-Troth, 2005; Mowen and Sujan, 2005; Kim et al.,
2010).Meanwhile, keywords such as “helping behavior,” “service,”
and “performance” show that research at this timemainly focused
on voluntary activities and motivation without much expansion.
Besides, the keyword “satisfaction” indicates that the research
at this stage was closely related to Cluster #4 (see Figure 3),
which reflects that research on volunteer motivation had paid
attention to the important variable of satisfaction (Davis et al.,
2003; Finkelstein, 2009).

As shown in Figure 5, the research topics from 2011 to 2021
show a diversified trend. The presence of keywords such as
“planned behavior” and “altruism” indicates that at this time, the
theories for the study of volunteer motivation began to gradually
increase, and research guided by self-determination theory and
planned behavior theory began to appear. The research at this
stage began to show a close association between Clusters #2 and
#3 (see Figure 3). Although the functional approach was still an
important keyword at this stage, its popularity had decreased
significantly compared to the proportion of published papers.
This research has many subdivisions. For example, some studies
began to focus on the influence of past volunteer experience
and people’s age on volunteer motivation (Kulik, 2017), while
others focused on the relationship between volunteer motivation
and volunteer management. The keywords “engagement” and
“employee” reflect that research on volunteer motivation has
expanded to the recruitment and employment of volunteers by
relevant organizations (Meneghini et al., 2018). In 2019, after
some scholars proposed that past volunteer experience may
influence volunteer motivation, volunteer experience gradually
became a new focus of volunteer motivation research (Bang et al.,
2019).

By comparing Figures 4, 5, it can be seen that although there
are some changes in the topics of volunteer motivation research,
the focus has not changed greatly: Research is always centered on
“motivation,” “satisfaction,” “personality,” “functional approach,”
and “intention,” which shows that themain research theme in this
field was basically determined before 2010. Most research after
2010 supplements the original research framework and expands
it based on original theoretical research (Wicker, 2017).

Analysis of Burst Keywords
The sudden emergence and transformation of keywords can
reflect the changes in hotspots in a single research field.
Therefore, the burst detection function provided by CiteSpace
was used to detect the explosive words with the top 10 explosive
intensities (Figure 6).

As shown in Figure 6, in the early twenty-first century, most
studies of voluntary motivation regarded volunteer behavior
as a service activity or organized citizenship behavior (which
appeared as a burst keyword during 2007–2008). Many studies
have adopted the functional approach proposed by Clary et al.
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FIGURE 4 | Keyword network between 2000 and 2010 (Threshold for inclusion is a minimum of two occurrences).

FIGURE 5 | Keyword network between 2011 and 2021 (Threshold for inclusion is a minimum of four occurrences).

(1998), the keyword of which showed sustained popularity from
2002 to 2011 (Allison et al., 2002; Finkelstein et al., 2005; Houle
et al., 2005; Liao-Troth, 2005; Mowen and Sujan, 2005; Kim et al.,
2010). During this period, theory and practice were intertwined.
Theory guides many empirical studies, whereas practical research
promotes the development of theory.

From 2008 to 2013, volunteer motivation in the community
context became a hot topic, and altruism and prosocial behavior
attracted the attention of some researchers during this period

(Snyder and Omoto, 2008; Hyde and Knowles, 2013). From 2015
to 2017, many studies were conducted on the influence of age on
volunteer motivation (Kulik, 2017). These burst keywords reflect
that the research topic of volunteer motivation deepened and
expanded as the variables of volunteer motivation also increased.

Among the explosive words, there have been two focuses in
recent years: the engagement of volunteers in volunteer activities
(Meneghini et al., 2018) and volunteers in tourism activities
(Paraskevaidis and Andriotis, 2017). Hersberger-Langloh et al.
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FIGURE 6 | Top 10 keywords with the strongest citation bursts.

(2021) and other scholars found that volunteers in cultural
events tend to engage in a volunteer activity for a longer time.
Volunteer tourism activities are rich in forms such as volunteer
teaching tourism with Chinese characteristics (Wu et al., 2018)
and volunteer motivation and retention research in scenic spots
(Ngah et al., 2021).

Analysis of Chinese and American
Volunteer Motivation From a
Cross-Cultural Perspective
The cultural background has been verified as a crucial
background element affecting volunteer motivation (Aydinli
et al., 2016). To learn the influence of Eastern and Western
cultures represented by China and the United States on volunteer
motivation, 25 Chinese literature, and 38 American literature
were selected for analysis. First, we created a high-frequency
keyword figure.

Table 10 reveals that there are some differences in the research
hotspots of volunteers from diverse cultural backgrounds
in China and America. Research on volunteers in China
focuses more on prosocial motivation (Aydinli et al., 2016),
with an emphasis on the contribution of voluntary behavior
to society or the community. Research on volunteers in
America pays more attention to the personality of volunteers
(Finkelstein, 2010), emphasizing their role identity. We used
CiteSpace to conduct a visual analysis to better understand
the differences and evolutionary trends of volunteer research
under diverse cultural backgrounds. The results are shown in
Figures 7, 8, respectively.

A comprehensive analysis of Figures 7, 8 show that the
study on volunteer motivation derived around 2006 in China,
slightly later than that in the United States; in terms of research
subjects, college student volunteers are the common focus of
volunteer research in China and the United States. The American

TABLE 10 | High-frequency keywords in different cultural backgrounds.

Top 10 keywords under Top 10 keywords under

Chinese culture American culture

Rank Keywords Frequency Rank Keywords Frequency

1 Motivation 20 1 Motivation 34

2 Volunteerism 10 2 Volunteerism 20

3 Behavior 8 3 Personality 12

4 China 7 4 Satisfaction 9

5 Satisfaction 6 5 Functional-Approach 7

6 Prosocial motivation 5 6 Service 7

7 Community 5 7 Work 6

8 Service 4 8 Behavior 5

9 Performance 4 9 Role identity 5

10 Self-determination 4 10 Engagement 4

volunteer study also focused on seniors (Kahana et al., 2013;
Okun et al., 2015), but less attention has been paid to China,
and only a few studies have been conducted on senior volunteers
in Hong Kong (Cheung et al., 2006). From the perspective of
the research background, beliefs, and other related keywords are
more concerned with religious factors in the study of volunteers
in the United States. Since China lacks a broad and unified
religious belief, differences in religious culture lead to great
disparities in volunteer motivation (Mencken and Fitz, 2013;
Cnaan et al., 2017); and with regard to the adopted theory
in research, the common occurrence of the keyword in time
zone, functional approach, indicates that functional theory has
been widely used by Chinese and American researchers with
reference to VFI. However, the application of functional theory
in the United States is much wider than in China. Through
a literature search, 18 of the 38 papers with Americans as the
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FIGURE 7 | Map of timezone view in Chinese volunteer motivation research.

FIGURE 8 | Map of timezone view in American volunteer motivation research.

research objects were guided by functional theory, while only
3 of the 25 articles with Chinese as the research objects used
functional theory (Lai et al., 2013; Aydinli-Karakulak et al., 2016;
Butt et al., 2017). Regarding the time when the theory was used,
research on the motivation of Chinese volunteers under the
guidance of functional theory began in 2013, while American
volunteers were studied earlier. Since Clary initiated the theory
in 1998, scholars have applied it successively (Omoto et al., 2000;
Allison et al., 2002), with an increase in its application around
2005 (Finkelstein et al., 2005; Houle et al., 2005; Liao-Troth,
2005).

Referring to the variables, keywords such as the community
in Figure 7 indicate that the motivation of Chinese volunteers
is influenced by collectivism. Value expression, patriotism,
pride, and identity are variables observed by researchers
(Wang and Wu, 2014) and prosocial motivation is usually
prominent (Aydinli et al., 2016). An empirical study of Chinese
volunteers highlighted that a stronger national identity often
corresponds to more significant volunteer motivation, while
national identity significantly influences people’s intention to
participate in voluntary activities (Lai et al., 2013). Keywords
such as personality in Figure 8 indicate that the United States
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is deeply influenced by the trend of liberalism and focuses
on the motivation behind individualism (Finkelstein, 2010).
Nevertheless, while concentrating on the motivation for
individualism, researchers still focus on collectivism. As can be
seen from the figure, although the frequency of keywords such
as community service is lower than that of personality, some
scholars continue to focus on it (Finkelstein, 2009).

Compared with China, the United States has formed a
complete system for the study of volunteer motivation, especially
in the study of religious culture. These studies explain the
behavior of American volunteers during voluntary service
(Ozorak, 2003; Johnston, 2013). Although China has the same
high level of citizen volunteer participation as the United States
(Rochester et al., 2010), research on volunteer motivation is
slightly behind that of the United States in terms of time and
is influenced by its culture. Moreover, past studies have often
neglected some motivations of individualism, and from the
development trend shown in the time zone map, research on
Chinese scholars is progressing with the research development
trend. It could be perceived from the two keywords, engagement,
and management, that recently, China and the US have tended to
share similar hotspots.

CONCLUSIONS, IMPLICATIONS, AND
PROSPECT

Conclusions
Volunteer motivation, as a topic that evolves with the times,
still enjoys popularity in various disciplines such as psychology,
management, and sociology. This study analyzes relative studies
on volunteer motivation from 2000 to 2021 with VOSviewer
and CiteSpace, and systematically reviews its development
trend using a bibliometric method. Meanwhile, this study
discusses and analyzes the core authors, national institutions
with high productivity, key journals, and keyword clusters,
draws knowledge maps, and summarizes the existing theoretical
and empirical research on volunteer motivation. Based on the
bibliometric analysis, the following conclusions were drawn.

(1) Research on volunteer motivation seems to be empirical.
In recent years, the selected backgrounds in research have
gradually diversified, from major sports events in the past
to various activities including the World Expo (Lee et al.,
2014; Wang and Wu, 2014) and international conferences
(Qi et al., 2019). Simultaneously, cross-border comparative
research has begun to receive attention (Allik and Realo,
2004; Aydinli et al., 2016). Being sensitive to significant
social reforms, the change in society, such as the spread of
COVID-19, serves as an important driver in promoting its
development and external extension (Trautwein et al., 2020;
Kifle Mekonen and Adarkwah, 2021).

(2) Diverse cultural backgrounds form different motivations
for volunteering. Some motivations have universality
(Aydinli et al., 2016), while those deeply affected by
cultural backgrounds tend to play various roles in distinct
social environments (Aydinli et al., 2013). Consider the
comparison between China and the United States as an

example. Among the motivations of Chinese volunteers,
collectivism seems to be dominant (Wang and Wu, 2014;
Guo et al., 2021); because of cultural differences, American
volunteers are attentive to the motivation factors of
collectivism, but also focus on individualism (Mencken and
Fitz, 2013; Cnaan et al., 2017; Yamashita et al., 2019).

(3) Those authors who have published more than or equal
to three articles in this research field in the last 20 years
are regarded as high-productivity authors. Twelve authors
accounted for 27.6% of the total number of published papers.
In terms of countries and organizations, the most active
countries in this field are mainly Europe and North America.
Regarding published articles, the United States ranked first in
this field, followed by China and Australia.

(4) To analyze publishing journals, the number of published
articles in this field in Voluntas and the Non-profit and
Voluntary Sector Quarterly takes the first two positions.
The development of open access, a driving force in this
field with a recent, rapid increase in published articles,
effectively aroused study enthusiasm. Further analysis of
journals found that those related to management, non-profit
organizations, volunteer research, and social psychology
enjoyed the highest number of citations. The main purpose
of citing management journals is to obtain theoretical
support (Dwyer et al., 2013; Güntert and Wehner, 2015)
while citing psychological journals provides evidence for
scale design (Bang et al., 2019).

(5) The co-occurrence analysis and cluster analysis of keywords
reveal that self-determination theory (Finkelstein, 2009;
Güntert and Wehner, 2015; Van Schie et al., 2015) and the
theory of planned behavior (Warburton and Terry, 2000;
Greenslade and White, 2005; Hyde and Knowles, 2013;
White et al., 2017; Almas et al., 2020) are the two most
frequently applied. An evolution analysis revealed that a
mature research system has been developed in this field.
After 2010, the two trends of research were the investigation
of the connotation of volunteer motivation variables and
the increase of research subjects. Overall, the scope of this
research field is expanding.

Practical Implications
This study clarified the quantization of published articles
on volunteer motivation through bibliometric analysis. Based
on this conclusion, core articles were selected to read,
analyze, and review, which shows the development overview,
research focus, and evolution trend of this field. They provide
theoretical support for the formulation of volunteer recruitment
strategies (Wicker, 2017). The practical value of this study is
as follows:

(1) This study explores the theoretical basis (self-determination
theory, theory of planned behavior and function theory)
and research methods (empirical research methods such as
structural equation model) of volunteer motivation research
topics and summarizes the commonly used scales and their
variables in this field. Furthermore, this study constructs
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a clear framework for the existing studies in this field,
clarifying the development process.

(2) This study analyzed the clusters of high-frequency
keywords and their evolution trends. It illustrates the
focus and hotspots of this field. Moreover, recently, it
discovered some new hot spots in volunteer motivation
(volunteer engagement and the relationship between
volunteer motivation and management). Thus, it
provides a decision-making reference for the selection
of research topics.

(3) This study analyzed the motivation of volunteers from
diverse cultural backgrounds represented by China
and the United States. It was found that there are
distinctive differences that can provide a basis for volunteer
organizations to recruit volunteers from various cultures.

(4) Through the analysis of the number of articles, this study
identified two core journals in the field of volunteer
motivation research (Voluntas andNon-profit and Voluntary
Sector Quarterly) and found several comprehensive open
access journals which published many articles in this field
(Sustainability and Journal of Social Service Research). To a
certain degree, the analysis provides guidance for scholars
to choose the appropriate journal when trying to publish
articles on this topic.

Limitations and Future Research
This study had some limitations owing to objective factors.
First, bibliometric analysis software has a high data requirement.
Therefore, this study only selected articles in SSCI from the
core collection of the Web of Science to ensure the quality
and integrity of the collected papers. We excluded other
databases, conference papers, and comments; therefore, we may
have neglected some scientific research and unique opinions.
Although this study obtained objective quantitative data with
professional software for bibliometric analysis, the analysis and
interpretation of data would inevitably be subjective. Therefore,
the impact of subjectivity on the data analysis is unlikely to be
completely avoided.

In sum, future studies will widen the scope of articles and
understand research trends and frontier hotspots. Furthermore,

we intend to actively communicate with scholars who are experts
in the field of volunteer motivation to acquire objective and
frontier views to minimize the negative impact of personal
subjectivity on research analysis.

This study applied systematic and scientific research methods
to summarize the main research topics in volunteer motivation
research. It was found that changes in research theories have
played an important role in promoting research on volunteer
motivation. Therefore, it can be reasonably predicted that more
research theories will be applied to boost its prosperity and
development. However, because of the limited space, there
are still some aspects of this study remaining to be explored.
For example, we didn’t classify and quantify the types of
volunteer activities, which should be refined to gain more
comprehensive quantitative information, so as to get more
rigorous conclusions. Meanwhile, although this study made a
comparative analysis of volunteer research in China and in the

US, the coverage is still not wide enough. We suggest that future
studies should cover the differences in volunteer motivation in
various countries and regions, and analyze its mechanism to
reveal the influence of different cultures on people’s volunteer
motivation behavior.
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Much of early western research has focused on identity. A primed identity can inhibit the
priming of other alternative identities, and also negatively affect the intention to purchase
products related to those alternative identities. In western culture, individuals operate
within a cultural framework that makes them more likely to prioritize their own goals
and less likely to rely on environmental factors when evaluating others. Individuals are
more likely to choose products that fit their primed identity. In this study, we suggest
that in collectivist Chinese culture, individuals may give priority to group-level goals
and attach more importance to situational factors when evaluating others. Therefore,
a primed identity may not necessarily inhibit the priming of alternative identities. In this
research, we examine the association between a focal identity and alternative identities,
with particular emphasis on the accessibility, discrepancies, and effects on purchase
intention of alternative identities. We also examine the intent to purchase products
related to the alternative identity vs. the focal identity, developing a model with which
to explore this construct. We test four hypotheses through experiments using an online
questionnaire and analyzing the resulting data using statistical product service solutions
(SPSS) 22.0 and the PROCESS macro modeling tool. The results are as follows: First,
the association between a focal identity and alternative identity has a positive impact
on the accessibility of the alternative identity. The clearer the alternative identity is, the
greater the impact of the association between the focal identity and alternative identity
on the latter’s accessibility. Second, the accessibility of the alternative identity has a
positive impact on the intent to purchase alternative identity vs. focal identity-related
products. The greater the discrepancy between the focal identity and the alternative
identity, the greater the impact on the intent to purchase alternative identity vs. focal
identity-related products. The results of this study confirmed the interaction between
identity association and the clarity of the alternative identity, as well as the influence of
the accessibility of the alternative identity on the intent to purchase alternative identity
vs. focal identity-related products. We contribute to the development of a theory on
intention to purchase identity-related products.

Keywords: focal and alternative identity, Chinese culture, identity accessibility, self-clarity, self-discrepancy
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INTRODUCTION

Individuals obtain new identities over time and in different
situations (Ryan and Deci, 2012). Identities occur to and make
sense depending on the subjects (e.g., other people, groups, or
organizations) with which individuals interact. When individuals
leave their original environment for another, they may adopt new
identities that accord with the new environment. New identities
may also be adopted because of curiosity or interests (Deci, 1992).
Different identities allow individuals to adapt and respond to life’s
multiple demands.

Individual behaviors are identity-driven ones. Individuals
pay more attention to identity-relevant information and make
decisions based on their focal identities. Studies have shown
that multiple identities are organized within a network of
associations, and that these identities may vary according to
their degree of association, ranging from complete separation
to complete association. The effect of identity activation on
behavioral response is so powerful that even if the primed
individual has an alternate identity opposite to the focal identity,
priming-consistent behavior is often observed (Chen and Bond,
2010; Coleman and Williams, 2013). That is, the activation of one
identity inhibits the activation of another one. Previous studies
have examined the effects of conflicting alternative identities
on the choice decision and post-decision satisfaction (LeBoeuf
et al., 2010), and the effect of balancing difficulty on focal and
alternative identities (Saint Clair and Forehand, 2020).

Culture may be considered as a framework which
encompasses people of similar faith, values, and meaning,
or the sum total of material and spiritual productive capacity
acquired in the course of social practice and creation of material
and spiritual wealth (Saint Clair and Forehand, 2020). Cultural
values are the common standards and dominant patterns that a
particular group (e.g., a society) may have at a given time (Saint
Clair and Forehand, 2020). In individualistic western culture,
individuals operate within a cultural framework that makes them
more likely to prioritize their own goals and less likely to rely
on environmental factors when evaluating others (Saint Clair
and Forehand, 2020). This confirms the results of the western
research that we mentioned above. These studies have drawn the
following conclusions: The activation of an identity inhibits the
activation of another identity, and priming consistent behavior
toward the primed identity can be seen as a consequence of
the individual’s the cultural framework (Abrams and Hogg,
1988; Coleman and Williams, 2013). However, in collectivist
Chinese culture, individuals may prioritize group-level goals and
attach more importance to situational factors when evaluating
others (Saint Clair and Forehand, 2020). How individuals
under the collectivist Chinese cultural framework will behave
is still unknown.

Previous researchers have proved the effect of self-concept
clarity on non-conformity of self-definition (Rios Morrison and
Wheeler, 2010), self-esteem (Rahimi and Strube, 2007), body
image (Vartanian, 2009), and psychological adjustment (Bigler
et al., 2001). Many have also demonstrated the moderating
effect of self-concept clarity on women’s triggering themselves
objectively in the context of materialism (Teng et al., 2016).

A high level of self-concept clarity allows individuals to
experience certainty and clarity about their identity. In contrast,
when individuals have a low level of self-concept clarity, they may
not be exactly sure of who they are. Clarity of identity thus seems
to play an important role in behavior and choice tendency.

Researchers have also paid considerable attention to the
emotional consequences caused by self-discrepancy (Higgins,
1987), while ignoring the motivational effect that is caused by it.
In this study, we demonstrate that when individuals perceive a
deficiency in their identity, they take steps to reduce or eliminate
that deficiency.

The purposes of this study are as follows: First, we investigate
the effects of the association between focal identity and alternative
identity on the accessibility of alternative identity in the
following two different settings: Individualistic western culture
and collectivist Chinese culture. Second, we explore the effect
of accessibility of alternative identity on intention to purchase
alternative identity vs. focal identity-related products. Third,
we examine the moderating role of self-concept clarity in
the relationship between focal identity and accessibility of the
alternative identity, postulating that self-concept clarity and self-
discrepancy play moderating roles in the relationship between the
accessibility of alternative identity and its effect on intention to
purchase products related to the alternative vs. focal identity.

IDENTITY HIERARCHY

Shah et al. (2003) proposed a goal system framework to clarify the
hierarchy between goals and means and account for how goals are
pursued. Goals are considered as a kind of knowledge structure
guided by cognition in this framework. According to the authors,
correlation is a critical cognitive factor in any goal system on
the lateral level. More specifically, a goal can be connected with
another goal in the same situation, and means may be connected
with other means that can both satisfy a given goal. A means
can serve to satisfy several goals at the same time due to multi-
finality. The degree to which a means is associated with a goal
is inversely proportional to the number of goals associated with
the means (Förster et al., 2007). In addition, between the goals
and the means on the lateral level, there is a negative correlation.
According to Shah et al. (2002), the appearance and activation
of a goal inevitably involves the shielding of other goals (i.e.,
enhanced competitive relationship). A positive correlation also
arises on the vertical level between goals and sub-goals. Empirical
studies prove that resolving a focal goal into sub-goals makes it
easier to pursue the focal goal, increasing both motivation and
persistence (Locke and Latham, 1990; Brunstein, 1993; Soman
and Shi, 2003). Sub-goals and motivation increase the likelihood
of success (Huang et al., 2017).

In addition to the cognitive principles, the goal system
has certain motivational characteristics (Shah et al., 2003). As
empirical studies have proven, people have multiple needs at
any given time. Those needs transform into motivation and
drive people to act as long as they are sufficiently aroused
(Kotler et al., 2018). Thus, motivation can be described as an
internal incentive that drives people to achieve goals (Park, 1985).
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Hoyer and MacInnis (2008) highlighted that the consequence
of motivation is to drive people to make strong efforts to
achieve their goals. When people are positively motivated to
achieve goals, they are willing to think about them, seek
relevant information, and try their best to assess and remember
information related to them. Thus, motivation affects how people
deal with information and make decisions to achieve goals
(MacKenzie and Spreng, 1992).

In brief, goal system theory gives insight into how goals
interact with other goals and with the means (e.g., substitution)
to satisfy them (Shah et al., 2003). It reveals how people solve the
problems involved in pursuing a goal and selecting the means to
achieve them. In this study, we introduce the identity structure.

Empirical researchers have defined identity in different ways.
For example, social psychologists have proposed personal identity
and social identity (Stryker and Burke, 2000). Personal identity
refers to how individuals feel about themselves, and social
identity refers to individuals as members of a group and their
feelings about the group and its members.

Higgins (1987) pointed out the following two factors needed to
clarify the self: Domains of the self and the standpoint. The first
includes the following three kinds of the self: The “actual self ”
refers to an individual’s actual attributes; the “ought self ” refers
to the attributes that one feels one ought to have (e.g., duty and
responsibilities); and the “ideal self ” refers to attributes that one
wants to have (e.g., hopes and wishes).

According to Higgins (1987), six kinds of self-state can
be identified by combining the self-domains and points of
view. Actual/own and actual/others correspond to the two self-
concepts mentioned earlier (Oyserman, 2004), while ideal/own,
ideal/other, ought/own, and ought/other are four self-guide
standards (Higgins et al., 1986). However, not all people have
both self-guides (i.e., ought self-guides and ideal self-guides).
For example, a working mother who wants to be successful
in her job has an ideal self-guide rather than an ought self-
guide, whereas one who thinks she is responsible for being
a good mother may have a strong ought self-guide. People
are more likely to make comparisons between their behaviors
and contextual standards when they pay attention to the self.
The motivation to do so arises from a perceived discrepancy,
which drives behavior congruent with those standards (Duval
and Wicklund, 1972). In this study, the pursuit of identity
(either actual or ideal) can be considered as the pursuit of
a goal, and the identity hierarchy has the same function as
a goal hierarchy.

THE ASSOCIATION BETWEEN FOCAL
AND ALTERNATIVE IDENTITIES AND ITS
EFFECT ON ACCESSIBILITY OF THE
ALTERNATIVE IDENTITY

Examining the association between identities, one point of view
shows that people structure their identities using association
networks; those identities are predicted as ranging from
total association to total disassociation (Amiot et al., 2007;

Luna et al., 2008). Identities vary based on different identity-
based needs, such as cognition and behavior, among which
people try their best to maintain harmony (Lane and Scott,
2007; McConnell, 2011). The idea of an association of
multiple identities was also put forward by Roccas and
Brewer (2002). In their opinion, identities are perceived
as merged or integrated, which is synonymous with what
we refer to in this study as associated. Identities that are
perceived to be distinct and separated are referred to as
disassociated (Saint Clair and Forehand, 2020). Several empirical
studies consider associated and disassociated identities as
two totally different structures (described earlier as merged
or integrated, distinct or separated). We herein claim that
those two distinct structures can be seen as one continuum,
in which the most associated and disassociated identities
represent the endpoints.

A previous research has demonstrated that association
between identities has different effects on those identities
(Hugenberg and Bodenhausen, 2004). More specifically, when
two identities are less associated (i.e., dissociated), the primed
identity is more likely to inhibit the priming of another
identity. That is, people tend to avoid the alternate identity
when the focal and alternate identities are disassociated
(Zhang and Khare, 2009).

The extent to which identities are associated depends on
several cues. First, coactivation of several identities has a positive
effect on identity association (van Osselaer and Janiszewski,
2001; Sternberg and McClelland, 2012). Stets (1995) explored
the relationship between role identity and personal identity and
demonstrated that this relationship exists because these two types
of identity share a common meaning concerning the extent to
which people control all aspects of their environment. Identities
are also selectively activated to fit the meaning depending on the
environment (Heise, 1979). Thus, those identities with a common
meaning are predicted to be associated simultaneously as long
as meaning arises in the environment; for example, leadership,
effort, or improvement can be considered as characteristics of
both household head identity and worker identity. Second, the
degree to which identities can replace each other can have a
positive effect on their association (Saint Clair and Forehand,
2020). For example, people with jobs in infant education or
kindergarten can also take care of their own children as a worker
as well as a parent; in this situation, they may treat those two
identities as substitutable with each other. Third, overlapping
identities may prompt identity association (Roccas and Brewer,
2002; Amiot et al., 2007). As previously mentioned, each identity
has its unique content. Identities may overlap to different degrees
because of their content (e.g., self-complexity). For example, for
someone who graduated with a master’s degree and works as a
teacher in a high school, the graduate school identity and the
teacher identity are highly overlapped, because both identities
are connected with school and acquisition of knowledge. From
another viewpoint, overlap of these two identities may be
perceived as low when considering the differences between these
identities in terms of financial content (i.e., tuition and salary).
Thus, identity overlap refers to nodes of information stored in
memory that are perceived to be connected with other nodes.
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A high number of connected nodes leads to a high overlap
of identities, thereby leading to a high association between
those identities. According to the theory of spreading activation,
which states that when people perceive a common node, they
automatically think of other nodes, in this study, we hypothesize
the following:

H1: The association between focal and alternative identities
will positively affect the accessibility of alternative identity.

THE EFFECT OF ACCESSIBILITY OF
ALTERNATIVE IDENTITY ON INTENT TO
PURCHASE IDENTITY-RELATED
PRODUCTS

Identity accessibility occurs when people hold a positive attitude
toward an identity (Wheeler et al., 2005). When an identity is
accessible, people are more likely to act on the stimuli related
to that identity (Zhang and Khare, 2009). Taking into account
the proactive interference effect, in which information acquired
early impedes the memory of information acquired later (Hoyer
and MacInnis, 2008), we postulate that a consumer decides to
buy a particular product depending in part on the focal goal
that the product serves (van Osselaer and Janiszewski, 2012).
In contrast, with the retroactive interference effect, information
acquired later impedes the memory of information obtained
earlier. Accessing alternative identity could help individuals
achieve additional identity-related goals rather than not accessing
the alternative identity. Accessing the alternative identity thus
leads to perceiving the focal identity as of relatively lower
importance, which also reduces intent to buy products related to
the focal identity.

Comparisons are often made between alternative identities
when making purchasing decisions. Past research has not
given much attention to the roles of alternative identity
in making purchase decisions and choosing products with
consideration of opportunity costs. Recent work has explored
other contexts, including replacement choices when no options
are available in a display set (Karmarkar, 2017), and avoiding
choice (for example, avoiding an unhealthy snack for a dieter)
(Arens and Hamilton, 2016).

Certain products are likely to appeal to consumers’ focal
identity (e.g., work clothes for working men or women). In
contrast, other products are likely to serve the alternative identity
accessed from memory (e.g., baby clothes for a mother or father).
Since consumers can have multiple goals (Fishbach and Dhar,
2008), the importance of any single goal may differ according to
the degree to which other goals are pursued and other identities
also activated at the same time. When an identity is activated,
it might become more accessible in memory, and consumers
might evaluate its associated means more positively (van Osselaer
and Janiszewski, 2012). The intent to purchase products related
to the focal identity may be lower after accessing an alternative
identity than after only considering the focal identity. Therefore,
we hypothesize that:

H2: The accessibility of alternative identity will positively
affect the intent to purchase alternative identity vs. focal
identity-related products.

THE MODERATING ROLE OF
SELF-CONCEPT CLARITY

Self-concept clarity is the extent to which the contents of
one’s self-concept (e.g., the attributes that are perceived by
an individual) are clearly and confidently defined, organized,
internally consistent, and temporally stable (Campbell et al.,
1996). Self-concept clarity, which is essential to daily life,
represents the extent of self-belief, not the right or wrong of
self-belief. The previous researchers found that lack of clarity of
self-concept can be an indicator of low functioning, depression,
and anxiety (Bigler et al., 2001; Campbell et al., 2003). It also
reduces positive feedback about failure (Stucke and Sporer, 2002).
According to Campbell et al. (1996), self-concept and self-esteem
are positively correlated, whereas self-concept clarity is negatively
correlated with anxiety, depression, and neuroticism.

The notion of self-concept clarity is independent from the
contents of self-concept (e.g., perceived attributes), which can
encompass varying degrees of confidence and stability. For
example, some researchers hold the opinion that self-concept
clarity is a concomitant of self-esteem. Therefore, people with
high self-esteem will always have positive, clear beliefs about the
self, but those with low self-esteem may not have negative, clear
beliefs about the self. Instead, their descriptions about the self
may be neutral, inconsistent, and unstable; thus, they have low
self-concept clarity (Campbell and Lavallee, 1993).

Self-concept clarity can vary in amount, as self-concept is a
limited resource that individuals must make very careful use of
Shah et al. (2012). The different levels of self-concept clarity
may elicit different responses to external stimuli; for example,
individuals with low self-concept clarity are more likely to
perceive and be influenced by external stimuli. Vartanian (2009)
confirmed the inverse relationship between self-concept clarity
and the internalization of cultural ideals of attractiveness among
women. Emery et al. (2015) examined the relationship between
self-concept clarity and self-expansion. In that experiment,
people with high self-concept clarity were more likely to self-
expand than others, while those with low self-concept clarity had
less interest in self-expanding (e.g., showing even less interest in
romantic relationships).

In this study, self-concept clarity refers to perceived clarity
and consistency about the self-concept (e.g., identity). It is the
extent to which people clearly and confidently perceive their own
attributes (Campbell et al., 1996). It is an uncontroverted fact that
people tend to choose products or brands based on identity (Reed
et al., 2012). People may be clearly confident about whom they
should be, what they should believe, and what they should do
when they have high self-concept clarity related to the alternative
identity. Therefore, we hypothesize the following:

H3: Self-concept clarity related to the alternative identity
plays a moderating role in the effect of the association
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FIGURE 1 | Research model.

between focal and alternative identities on the accessibility of
alternative identity.

SELF-DISCREPANCY AND ITS
MODERATING ROLE

Self-discrepancy depends on the self-guides (e.g., ought self
and ideal self) that people are motivated to meet (Higgins,
1987) and the extent to which they are motivated to decrease
differences. Empirical studies have demonstrated the significance
of motivation. For example, James (1984) insisted that these
guides have a positive effect in promoting behavior that can
reduce differences and evoke emotions (e.g., disappointment and
dissatisfaction). According to aspiration theory, people must have
those “ideal” goals to perform better (Lewin, 1936). In addition,
according to control theory, self-discrepancy is considered as
negative feedback, self-concept is seen as sensed value, and self-
guides are seen as the standard (Wiener, 1948).

The previous research has revealed a series of emotional
consequences caused by self-discrepancy. For example,
individuals with high self-discrepancy are more likely to
experience emotional distress like disappointment and
dissatisfaction (Strauman and Higgins, 1988) and low self-
esteem (Moretti and Tory Higgins, 1990). In addition, Bessenoff
(2006) revealed that self-discrepancy may moderate the tendency
to make comparisons with the external. For instance, women
with body self-discrepancy are more likely to relate failure of
achieving the ideal body to their self-concept (Bessenoff, 2004).
Nevertheless, comparison is not necessarily associated with
self-discrepancy. Not only women who are unsatisfied with their
body image make comparisons; those who are less dissatisfied
with their body image may have already had an ideal body shape,
or their self-worth may have nothing to do with their body

shape. That is, low dissatisfaction may not cause the perception
of self-discrepancy.

Individuals with high self-discrepancy may perceive
differences between the actual self and ideal self (e.g., the
ought self), and may therefore be motivated to decrease
differences. For example, a woman who considers herself an
inadequate mother (i.e., the absence of mother identity and
obligation of the ought self) may be motivated to take steps
to fulfill the perceived obligation by paying more attention to
her child (e.g., cooking and buying toys). For people with low
self-discrepancy, such differences may not be perceived and
therefore no motivation may arise. Even those with a strong
sense of self may do nothing because they may not perceive the
differences between the actual self and self-guides (e.g., ought self
and ideal self).

In the extant literature, self-discrepancy theory proposes the
following consequential mechanism: that if the deficit between
the actual and the ought self increases, the deficit may have
a negative effect on the actual self. Under such circumstances,
individuals may be motivated to eliminate the deficit. Thus, we
hypothesize that the following:

H4: Alternative identity self-discrepancy will play a
moderating role in the effect of accessibility of alternative
identity on the intent to purchase alternative identity vs. focal
identity-related products.

In summary, all hypotheses in this study are shown in
Figure 1.

RESEARCH OVERVIEW

Identity Setting and Objects Selection
Work seems to be an essential part for most of us. We can
maintain daily lives and pay for it through working. In addition,
work is related to other aspects of our lives, we choose what
to do, and what we do will identify what we are (Gini, 1998).
Similarly, household head is closely related to all of us. This study
takes the household head identity as the focal (ideal) identity and
the worker identity as alternative (ought) identity, because most
people consider themselves are commonly related to those two
identities (Angle and Forehand, 2016). Thus, we choose working
parents as empirical objects in this study.

Scenario Development
According to the worker identity (focal identity) and the
household head identity (alternative identity) we chose, we
developed two different scenarios as follows: Scenario 1 described
some attributes of people as a household head. Scenario 2
described some attributes of people as a working man or woman.
The statements were developed as follow:

Scenario 1: As a head of household only with family members,
I like my household work and I feel obligation to my family;
therefore, I am willing to wake up early to spend more time to
the household work in the morning before going to my company.
When I feel difficulties in the process of doing the work for my
family, I would try to find the interests of each family member
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actively. It is my duty to provide a good living environment to my
family, which will help it avoid from illness and external harm.
Besides, making more time to the children is my responsibility
to improve their education level. The works are required to
maintain the health of me and my family.

Scenario 2: As a worker of a company, I like my job very
much and I am eager to succeed. Therefore, I am willing to come
to the company early every day to spend more time on work.
When I have difficulties, I would like to solve problems with other
colleagues actively. I feel fulfilled and everything I do is of value
to myself. I think I can move up to this job and hopefully get the
success I want. My families have great wishes for me because they
think that I find the work I really like. The work will improve the
life of me and my family.

MAIN STUDY

Manipulation of Priming the Focal
Identity
After reading Scenario 1, the participants were asked to complete
questionnaire, this study processed the focal identity priming by
adapting the sentence-completion task (Srull and Wyer, 1980);
the participants were asked to make meaningful sentences with
scrambled words, and all scrambled words in each content
from the Scenario 1 including “spend time, for, duty, my,
children, to, me, it, is,” “I, responsible, think, for, family, my,
I’m,” “obligation, my, to, for, family, it’s, maintain, health,” “like,
household, I, work,” and “do, is, responsible, everything, I, for,
family, my.” Then, the participants were required to indicate the
extent to which they felt each of attribute of the scenario. The
questionnaire was composed with three items including “I feel
obligation,” “I feel duty,” and “I feel responsibility.” All items were
measured by a 7-point scales (1 = not at all, 7 = very much).

Then, the participants were exposed to Scenario 2. The
participants were asked to complete another questionnaire to
indicate the extent to which they felt each of attribute of
the scenario after reading Scenario 2, the questionnaire was
composed with three items including “I feel obligation,” “I feel
duty,” and “I feel responsibility.” All items were measured by
a 7-point scales (1 = not at all, 7 = very much). Then, the
participants were asked to indicate by which points (effect,
good environment, improvement, leadership, others) they felt
similarity or dissimilarity between Scenario 1 and Scenario 2.

Measurement of Association Between
Focal and Alternative Identity
As we mentioned in identity setting part, this study took the
household head identity as the focal identity, and the worker
identity as the ought identity. To test the association between
identities, the participants were asked to complete the identities
association questionnaire with the condition that “How do you
think of the relationship of the work identity and the household
head identity described in scenarios?” “Please mark “

√
” to

the number showing your thought or opinion,” the measure of
association include four items as follows: “In general, I think the

work identity is similar with the household head identity,” “In
general, I think the work identity and the household head identity
do overlap,” “In general, I think the work identity is related to
the household head identity,” and “In general, I think the work
identity is associated with the household head identity” (Saint
Clair and Forehand, 2020). All items were measured by a 7-point
scales (1 = not at all, 7 = very much).

Measurement of Alternative Identity
Clarity
The participants were required to complete identity clarity-
relevant questionnaire with the condition that “Please mark “

√
”

to the number showing your thought or opinion.” Three items
were used to test the alternative identity clarity. “If I was asked to
describe me as a worker, my description might end up being same
from 1 day to another,” “My beliefs about the worker identity-
relevant events seem to be relatively stable,” “I would tell someone
what kind of worker I really ought to be if needed” (Zhang and
Khare, 2009). All items were measured by a 7-point scales (1 = not
at all, 7 = very much).

Measurement of the Accessibility of the
Alternative Identity
The participants were required to complete another
questionnaire that measure the accessibility of the alternative
identity. This questionnaire including four items: “There have
often been the cases of my thinking I am a worker,” “The
thoughts about worker identity are vivid in my memory,” “The
worker identity is easily accessed from my memory,” “There is
the worker identity concept in my memory” (Zhang and Khare,
2009). All items were measured by a 7-point scales (1 = not at
all, 7 = very much).

Measurement of the Alternative Identity
Discrepancy
The participants were required to complete identity discrepancy-
relevant questionnaire with the condition that “Read the
attributes that you as a head of household should or ought to
possess carefully, and rate the extent to which you feel the deficits
in view of each of attributes listed below.” To test the alternative
identity clarity, four items were adapted and modified from Van
Hook and Higgins (1988) research. “I feel the deficits in view of
obligation to the work and company,” “I feel the deficits in view
of solving problems with other colleagues actively,” “I feel the
deficits in view of moving up to this job and hopefully getting the
success I want,” and “I feel the deficits in view of spending time
on work.” All items were measured by a 7-point scales (1 = not at
all, 7 = very much).

Measurement of the Intent to Purchase
Alternative vs. Focal Identity-Related
Product
In this part, the participants were first exposed to statements
of product A and product B; product A was defined as “cloth
product A is for your son or daughter, the price of this product
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is 650 RMB; whereas, product B is for you as a working man or
woman, the price of this product is 650 RMB.”

After reading the information for product A and B, the
participants were asked to finish three purchase intent tasks. First,
they were asked to complete a questionnaire with the condition
that “Imaging your visiting to the department store for buying
clothes, please mark “

√
” to the number showing your thought or

opinion about making purchase decision,” the questionnaire was
composed with the following four items: “I would like to buy,” “I
have more intent to buy,” “There is high possibility that I buy,”
and “I feel more attraction to buy.” All items were measured by a
7-point scales (1 = product A for children, 7 = product B for me).
Second, the participants were asked to indicate their purchase
intent to product A by the following four items: “I would like
to buy product for my son or daughter rather than for me,” “I
have more attention to purchase product for my son or daughter
rather than for me.” “There is high possibility that I buy product
for my son or daughter rather than for me,” and “I feel more
attraction to purchasing product for my son or daughter rather
than for me.” Third, the participants were also asked to indicate
their purchase intent to product B by same items with product
A. “I would like to buy product for me rather than for my son
or daughter,” “I have more attention to purchase product for me
rather than for my son or daughter,” “There is high possibility that
I buy product for me rather than for my son or daughter,” and “I
feel more attraction to purchasing product for me rather than for
my son or daughter.” All items were measured by a 7-point scales
(1 = not at all, 7 = very much).

Lastly, the participants were asked about their basic
demographic information including gender, age, incomes
and nationality. Besides, the participants’ information about
whether they have son or daughter or not, and their job category
were also asked.

Data Collection
First, we finished questionnaire in English according to the
measurement we mentioned before, then, we translated the
questionnaire into Chinese and asked a professional company
to complete the questionnaires, and promised 6 RMB reward
for each of the participants. The participants who participated
in the current questionnaire were asked to meet the following
requirements: First, those who had the worker identity and the
household head identity. Second, those who had at least one child
could participate in the questionnaire. Last, only those who lived
with their families could participate in the questionnaire.

A total number of respondents for the questionnaires were
300, and 284 of them were used in this study for the hypotheses
test, and 16 of them were excluded because they did not live
with their family.

ANALYSIS AND RESULTS

Demographic Analysis Results
As shown in Table 1, among the total 300 questionnaires, 284
were used in total, 31.3% (N = 89) of them were male, and 68.7%
(N = 195) were female. The majority of those responders were
aged between 21–30 years (48.2%) and 31–40 years (34.2%). All

of them (N = 284, 100%) had either a son or a daughter. As
for jobs, 41.1% (N = 117) of them worked in companies, 22.5%
(N = 64) of them worked as public officers, 22.2% (N = 63) of
them worked as freelancers, and 14.1% of them worked in other
fields. That is, all these 288 participants met the requirements
of the need for the identity we designed. As for the household
incomes, 7.7% (N = 22) responders reported their household
income was between 0 and 3,000 RMB; 40.1% (N = 114) of them
were between 3,000 and 6,000 RMB, 24.6% (N = 70) of them were
between 6,000 and 10,000 RMB, and 27.5% (N = 78) of them were
more than 10,000 RMB.

Reliability and Validity
To test the reliability and validity of the questionnaires, the
statistical product service solutions (SPSS) 22.0 was used
to analysis the five components. Results were shown in
Table 2, five principal components’ total variances were 89.6%,
p = 0.000 < 0.001, which meant a stronger correlation
between those variables, and all those components were
suitable for factor analysis. Besides, all of the Cronbach’s-
α results > 0.7, which represented a good inconsistency
of each construct.

Manipulation Checks
To measure the participants’ perception about identity attributes
in each scenario, we used the One-Sample T-test in SPSS 22.0
to verify whether there was a significant difference between the
average perceived value of attributes and 4 in the both scenarios.
The results were as shown in Table 3. Besides, the Cronbach’s-
α of the focal identity was 0.883, and the Cronbach’s-α of the
alternative identity was 0.784. both of them were higher than 0.7,
which represented a good inconsistency of each construct.

As shown in Table 3, the participants’ perception about the
focal and alternative identity were significant (MeanF = 5.6033,

TABLE 1 | Demographic analysis result.

Variable Frequency Percentage (%)

Gender Male 89 31.3

Female 195 68.7

Age (years) 0–20 22 7.7

21–30 137 48.2

31–40 97 34.2

41–50 23 8.1

Over the age of 50 5 1.8

Child Yes 284 100

No 0 0

Job A worker in company 117 41.2

Public officer 64 22.5

Freelancer 63 22.2

Others 40 14.1

No job 0 0

Income 0–3,000 RMB 22 7.7

3,000–6,000 RMB 114 40.1

6,000–1,000 RMB 70 24.6

Over 10,000 RMB 78 27.5

Total response 284 100
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TABLE 2 | The reliability and validity results of the principal component.

Component

Construct Item 1 2 3 4 5 Cronbach’s-α

Intent to purchase identity-related product (IP) IP3 0.883 0.178 0.231 0.123 0.165 0.966

IP2 0.879 0.159 0.180 0.167 0.224

IP4 0.875 0.218 0.180 0.138 0.250

IP1 0.863 0.163 0.288 0.122 0.168

Alternative identity discrepancy (AID) AID3 0.137 0.817 0.074 0.293 0.084 0.888

AID2 0.095 0.812 0.177 0.281 −0.039

AID4 0.237 0.797 −0.011 0.202 0.018

AID1 0.183 0.770 0.201 0.283 −0.123

Accessibility of alternative identity (AC) AC1 0.234 0.071 0.820 0.130 0.230 0.898

AC3 0.168 0.223 0.762 0.211 0.310

AC2 0.265 0.251 0.760 0.199 0.259

AC4 0.215 0.001 0.759 0.103 0.254

Association between focal and alternative identity (AS) AS2 0.150 0.283 0.141 0.821 0.099 0.894

AS1 0.288 0.248 0.084 0.812 0.038

AS3 0.035 0.265 0.264 0.783 0.033

AS4 0.071 0.294 0.100 0.771 0.209

Alternative identity clarity (AIC) AIC3 0.254 −0.036 0.295 0.093 0.852 0.923

AIC1 0.193 −0.024 0.337 0.125 0.834

AIC2 0.261 −0.009 0.287 0.097 0.830

Eigen value 3.641 3.051 3.044 0.533

Variance explained 30.345 25.424 25.366 4.440

Variance cumulative 30.345 55.770 81.136 85.576

KOM measure of sampling adequacy 0.896

Bartlett’s test of sphericity Approximate Chi-square 4929.386

df 0.171

Sig. 0.000

t = 27.154, p < 0.001), (MeanA = 5.5915, t = 26.610, p < 0.001).
That is, the participants’ perceptions about both focal and
alternative identities were significant.

Then, we used frequencies in SPSS 22.0 to verify the
participants’ perceptions of similarity or dissimilarity between the
focal and the alternative identities. The results were shown as
Figure 2. Most participants thought that the focal and alternative
identities were similar in five attributes. That is, the identities that
included in the scenarios were considered as associated.

Testing Hypotheses
As mentioned earlier, the purposes of this study were to explore
the effect of the association between focal and alternative
identities on the accessibility of alternative identity, the effect
of accessibility of alternative identity on the intent to purchase
alternative vs. focal identity-related product, as well as the
moderating effect of alternative identity clarity and alternative
identity discrepancy. According to the PROCESS macro model
discussed by Hayes (2017), this study used the Model 7
and Model 14 in PROCESS macro model to verify the
hypotheses of this study.

The regression analysis analyzed the hypotheses of this
study with two models. We used Model 7 in PROCESS macro
model to verify the moderation effect of alternative identity
clarity. As shown in Figure 3A, the first regression analysis
mainly measures the effect of the independent variables on the

dependent variable (accessibility of alternative identity), and
the effect of accessibility of alternative identity on the intent
to purchase alternative vs. focal identity-related product. Also,
we used Model 14 in PROCESS macro model to verify the
moderation effect of alternative identity discrepancy. As shown
in Figure 3B, the second regression analysis measured the effect
of the independent variables (accessibility of alternative identity,
alternative identity discrepancy) on the intent to purchase
alternative vs. focal identity-related product, and the effect of
association between focal and alternative identities on the intent
to purchase alternative vs. focal identity-related product. Besides,
the independent variables and the moderator variables were
likely to be highly correlated with their reaction, which might
lead to the estimation problems caused by multi-collinearity
and result in poor estimates of regression coefficients, large
standard errors, and reduced power of the statistical test of
the reaction; thus, all measured variables were mean-centered
by the PROCESS macro model. Finally, the bootstraps of two
regression analyses were designed as 5,000 times. The analysis
results under the moderation effect of alternative identity clarity
were listed as in Table 4A, and the analysis results under the
moderation effect of alternative identity discrepancy were listed
as in Table 4B.

According to the results shown in Table 4A, R2 = 0.4222,
F(3,280) = 68.2, p = 0.0000 < 0.001 indicated a good
description of the alternative identity accessibility. To support
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TABLE 3 | Results of participants’ perception about focal and alternative identity in each scenario.

Test value = 4

N Mean t df Sig. Mean difference 95%

Lower Upper

Focal identity 284 5.6033 27.154 283 0.000 1.60 1.4871 1.7195

Alternative identity 284 5.5915 26.610 283 0.000 1.59 1.4738 1.7093

221 222 214

165 176

0

50

100

150

200

250

Effort Good
environent

Improvement leadership Other

NO YES

FIGURE 2 | Results of participants’ thoughts about similarity or dissimilarity.

our Hypothesis 1, the association between focal and alternative
identities would positively affect the accessibility of the alternative
identity (b = 0.2946, t = 7.0369, p = 0.0000 < 0.001). Besides, the
accessibility of alternative identity is verified to have a positive
effect on the intent to purchase alternative vs. focal identity-
related product (b = 0.1760, t = 2.4378, p = 0.0154 < 0.05)
under the alternative identity clarity’s moderation effect; thus,
Hypothesis 2 was accepted.

Hypothesis 3 was also accepted. The alternative identity clarity
played a moderating role in the effect of association on the
accessibility of the alternative identity (b = 0.2325, t = 7.3056,
p = 0.0000 < 0.001). More specifically, as shown in Table 5A,
the conditional effects for the alternative identity clarity was
significant at high (+1 SD) and mean levels, but not low (–1
SD) level of the alternative identity clarity [HighClarity = 0.5682,
95%, CI (0.4597, 0.6767), MeanClarity = 0.2946, 95%, CI (0.2122,
0.3771), LowClarity = 0.211, 95%, CI (–0.0916, 0.1337)]; this
finding suggested that when the alternative identity increased,
the effect of association on the accessibility of alternative identity
would also increase.

According to the results shown in Table 4B, R2 = 0.2429,
F(1,282) = 90.5, p = 0.0000 < 0.001 indicated a good description
of the alternative identity accessibility, and R2 = 0.5673,
F(4,279) = 91.5, p = 0.0000 < 0.001 indicated a good description
of the intent to purchase alternative vs. focal identity-related
product. The association between focal and alternative identities
was also proved to have a positive effect on the accessibility of
alternative identity (b = 0.4101, t = 9.511, p = 0.0000); thus,
Hypothesis 1 was also accepted under the moderation effect
of alternative discrepancy. Besides, the results showed that the
accessibility of alternative identity had a positive effect on the

intent to purchase the product concerned with the alternative
vs. focal identity (b = 0.1547, t = 2.6798, p = 0.0078 < 0.05);
Hypothesis 2 was accepted, this finding suggested individuals
were more likely to purchase products that were related to the
alternative rather than the focal identity when the alternative
identity was accessible for them.

Besides, Hypothesis 4 was also accepted. The alternative
identity discrepancy played a moderating role in the effect
of alternative identity accessibility on purchasing product
concerned with the alternative vs. focal identity (b = 0.4248,
t = 0.1517, p = 0.000 < 0.001). More specifically, as shown in
Table 5B, the conditional effects for the alternative identity
discrepancy was significant at high (+1 SD), mean and
low (–1 SD) level of the alternative identity discrepancy
[High discrepancy = 0.6647, 95%, CI (0.5284, 0.8009),
Mean discrepancy = 0.1547, 95%, CI (0.0411, 0.2683), Low
discrepancy = –0.3553, 95%, CI (–0.4818, –0.2287)]; this
finding suggested that when the alternative identity discrepancy
increased, the effect of accessibility of alternative identity
on the alternative identity-related product purchase intent
would also increased.

Additionally, combining with the results shown in
Tables 4A,B, this study also found a different mediation
effect of alternative identity in the effect of focal identity on the
accessibility of alternative identity. The mediation effect results
were shown in Tables 6A,B. The index of conditional moderated
mediation for alternative identity clarity was not significant
(b = 0.0409, 95%, LLCI = –0.0104, ULCI = 0.1015). The index of
conditional moderated mediation for alternative identity clarity
was significant (b = 0.1742, 95%, LLCI = 0.1121, ULCI = 0.2291).
More specifically, when the alternative identity discrepancy was
significant at high (+1 SD = 1.2004) and low (–1 SD = –1.2004),
and not at mean [Low discrepancy = –0.1457, 95%, CI (–0.2388,
–0.0679), Mean discrepancy = 0.0634, 95%, CI (–0.0131, 0.1219),
High discrepancy = 0.0546, 95%, CI (0.1584, 0.3743)]. That
is, with the increase of alternative identity discrepancy, the
mediation effect of accessibility of alternative identity was
enhanced with the increase of alternative identity discrepancy.

RESEARCH SUMMARY

To examine the moderated mediating effect of our dependent
variable, we used model 7 to verify the effect of self-concept
clarity of the alternative identity and model 14 to verify the
effective self-discrepancy of the alternative identity. The results
revealed that all hypotheses were accepted. That is, the association
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FIGURE 3 | (A) Alternative identity clarity-related statistical diagram. (B) Alternative identity discrepancy-related statistical diagram.

TABLE 4A | Results of analyzing variables related to alternative identity accessibility.

Outcome: The accessibility of alternative identity

Model summary

R R2 MSE F df1 df2 p

0.6498 0.4222 0.8794 68.1973 3.0000 280.0000 0.0000

Model

Coefficient Se t p LLCI ULCI

Constant 4.9929 0.0604 82.6069 0.0000 4.8739 5.1118
AS 0.2946 0.0419 7.0369 0.0000 0.2122 0.3771
AIC 0.3895 0.0537 7.2468 0.0000 0.2837 0.4953
AS*AIC 0.2325 0.0318 7.3056 0.0000 0.1699 0.2952

Outcome: The intent to purchase alternative vs. focal identity-related product

Model summary

R R2 MSE F df1 df2 p

0.4281 0.1833 1.6817 31.5316 2.0000 281.0000 0.0000

Model

Coefficient Se t p LLCI ULCI

Constant 4.0487 0.3808 10.63333 0.0000 3.2992 4.7982
AS 0.3229 0.0601 5.3748 0.0000 0.2046 0.4411
AC 0.1760 0.0722 2.4378 0.0154 0.0339 0.3181

between alternative and focal identities had a positive effect on the
accessibility of the alternative identity (H1). This conclusion was
opposite to those of the immediate previous research. In addition,
accessibility of the alternative identity has a positive effect on the
intent to purchase products related to the alternative identity vs.
the focal identity (H2). Alternative identity accessibility had a
significant positive moderating effect as part of the effect of focal
identity on the intent to purchase focal identity vs. alternative
identity-related products. More specifically, alternative identity

was more likely to be accessible for those who perceive a greater
association between the focal and alternative identities. This
conclusion revealed differences between individualistic western
culture and collectivist Chinese culture.

Our findings also revealed that the self-concept clarity about
alternative identity moderated the positive effect of the focal
identity on the accessibility of alternative identity (H3). Self-
discrepancy related to alternative identity moderated the positive
effect of accessibility on the intent to purchase focal identity
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TABLE 4B | Results of analyzing variables related to the intent to purchase alternative vs. focal identity-related product.

Outcome: The accessibility of alternative identity

Model summary

R R2 MSE F df1 df2 p

0.4928 0.2429 1.1442 90.4659 1 282.0000 0.0000

Model

Coefficient Se t p LLCI ULCI

Constant −2.055 0.2252 −9.125 0.0000 −2.498 –1.612
AS 0.4101 0.0431 9.511 0.0000 0.3252 0.4950

Outcome: The intent to purchase alternative vs. focal identity-related product

Model summary

R R2 MSE F df1 df2 p

0.7532 0.5673 0.8973 91.4648 4.0000 279.0000 0.0000

Model

Coefficient Se t p LLCI ULCI

Constant 2.8267 0.2633 10.7340 0.0000 2.3084 3.3451
AS 0.3533 0.0503 7.0207 0.0000 0.2543 0.4524

AC 0.1547 0.0577 2.6798 0.0078 0.0411 0.2683

AID 0.3889 0.0654 5.9442 0.0000 0.2601 0.5177

AC*AID 0.4248 0.0280 15.1723 0.0000 0.3697 0.4799

TABLE 5A | Results of testing the alternative identity clarity’s moderating role.

Moderator: Alternative identity clarity

Moderator level Effect Se t p LLCI ULCI

−1.1766 (−1 SD) 0.211 0.0572 0.3681 0.7131 −0.0914 0.1337
0.000 0.2946 0.0419 7.0369 0.0000 0.2122 0.3771
1.1766 (+1 SD) 0.5682 0.0551 10.3118 0.0000 0.4597 0.6767

TABLE 5B | Results of testing the alternative identity discrepancy’s moderating role.

Moderator: Alternative identity discrepancy

Moderator level Effect Se t p LLCI ULCI

−1.2004 (−1 SD) −0.3553 0.0643 −5.5275 0.0000 −0.4818 −0.2287
0.000 0.1547 0.0577 2.6798 0.0078 0.0411 0.2683
1.2004 (+1 SD) 0.6647 0.0692 9.6009 0.0000 0.5284 0.8009

vs. alternative identity-related products (H4). That is, when
individuals had high self-concept clarity about the alternative
identity, the alternative identity became more accessible for
them. A perceived high level of self-discrepancy related to the
alternative identity also gave rise to a strong intent to purchase
alternative identity- rather than focal identity-related products.

In addition, the results also revealed that the association
between focal and alternative identities had a direct effect on
the intent to purchase alternative identity vs. focal identity-
related products. This positive effect was evident in tests for
both self-concept clarity about the alternative identity and
self-discrepancy about the alternative identity (b = 0.3533,
t = 7.0207, p = 0.0000 < 0.001), (b = 0.3229, t = 5.3748,
p = 0.0000 < 0.001). That is, the perceived association between

focal and alternative identities also guides individuals’ intent to
purchase alternative identity-related products.

THEORETICAL IMPLICATIONS

Identity gives human beings meaning and it is more than
any inherent biological characteristics (e.g., gender and age).
Identity comes into play when individuals interact with others
and the outside world. Although previous western studies have
demonstrated the importance of identity (Glynn, 2000; Owens
et al., 2010; Leary and Tangney, 2012) and studied its effects on
individuals’ psychology and behavior (Abrams and Hogg, 1988;
Schouten, 1991; Gini, 1998; Reed et al., 2012), other researchers
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TABLE 6A | Results of the mediation effect of the accessibility of alternative identity under alternative identity clarity situation.

Mediator: Accessibility of alternative identity

Index of moderated mediation

Index Se LLCI ULCI

AIC 0.0409 0.0283 −0.0104 0.1015

Moderator level Effect Se LLCI ULCI

−1.1766 (−1 SD) 0.0037 0.0181 −0.0409 0.0350
0.000 0.0519 0.0327 −0.0161 0.1153
1.1766 (+1 SD) 0.1000 0.0634 −0.0300 0.2237

TABLE 6B | Results of the mediation effect of the accessibility of alternative identity under alternative identity discrepancy situation.

Mediator: Accessibility of alternative identity

Index of moderated mediation

Index Se LLCI ULCI

AID 0.1742 0.0297 0.1121 0.2291

Moderator level Effect Se LLCI ULCI

−1.1766 (−1 SD) −0.1457 0.0436 −0.2388 −0.0679
0.000 0.0634 0.0342 −0.0131 0.1219
1.1766 (+1 SD) 0.2726 0.0546 0.1584 0.3743

have also studied identity conflict (Fiol et al., 2009; Horton et al.,
2014) and the inhibiting effect of identity activation (Ambady
et al., 2001; Forehand et al., 2002). That is, the activation of one
identity has an inhibiting effect on other identities. However,
this is not always the case. As mentioned in the literature,
identity means different things in different cultures and affects
individuals’ behavior differently. The previous studies on this
topic are limited. Some have verified the impact of individualistic
culture, proving that individuals in western countries are more
likely to focus on their own goals and less likely to pay attention
to contextual factors. Other researches discussed the association
of and interactions between focal and alternative identities, the
effect of self-concept clarity of alternative identity on consumers’
intent to purchase focal identity vs. alternative identity-related
products, and the interaction of alternative identity accessibility
and alternative identity self-discrepancy in this process. These
studies had diverse outcomes, although they demonstrated that
individuals living in countries with Chinese culture are more
likely to focus on others rather than themselves.

Identities sometimes overlap, and their similarity leads
to an association between them (Saint Clair and Forehand,
2020). In this study, we demonstrate that when identities are
associated, alternative identities become accessible when one
of them is primed, and the stronger the association is, the
more accessible the alternative identity becomes. Our research
also verifies the moderating role of self-concept clarity of the
alternative identity and the effect of focal identity on alternative
identity accessibility. Thus, we extend the literature on identity
accessibility, conflict, and clarity.

The previous researchers demonstrated the effect of
accessibility of identity, which, like identity salience, promotes
positive attitudes toward the identity (Wheeler et al., 2005)

and behaviors consistent with this identity rather than other
identities (Zhang and Khare, 2009). That is, access to early
identity-related information hinders access to later identity-
related information (Hoyer and MacInnis, 2008). Few researchers
have highlighted the role of alternative identity accessibility. This
study demonstrates that the accessibility of an alternative identity
diverts individuals’ attention from the focal to the alternative
identity, thereby increasing the intent to purchase products
related to the alternative identity.

Accessibility of the alternative identity results in relatively
lower perceived importance of the focal identity and a lower
intent to buy products related to the focal identity. We also verify
the moderating role of self-discrepancy of the alternative identity
in the effect of alternative identity accessibility on the intent to
purchase focal identity vs. alternative identity-related products.
Thus, we extend the literature on identity-based consumption,
conflict, and discrepancy.

Identity-based consumption is still a common and popular
topic in research on consumers’ daily lives, attracting much
attention. Thus, identification of factors that affect identity-based
consumption and relationships between identities may enrich
our understanding of consumer behavior. The findings and
conclusions of this research provide a meaningful reference for
other scholars in this field.

PRACTICAL IMPLICATIONS

In this study, we discuss and verify the relationships among the
association between focal and alternative identities, alternative
identity accessibility, self-concept clarity of alternative identity,
self-discrepancy of alternative identity, and the intent to purchase
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focal identity vs. alternative identity-related products. The results
differ from those of western studies and we offer particular
suggestions and contributions to marketers in countries with
Chinese culture.

First, marketers should develop relevant advertising and
strategies to activate identities consistent with their products.
Better product fit will more easily attract consumers’ attention
to target products (Grier and Deshpandé, 2001). Instinctively,
when consumers are exposed to products that are consistent
with their alternative identities, they shy away from products
that are inconsistent with their activated identities (Aaker et al.,
2000). However, this study shows that individuals with activated
identities are more likely to choose products consistent with
their alternative identities when those alternative identities are
associated with their focal identities. Based on our findings,
marketers in the countries with Chinese culture can develop
strategies to manipulate the association of consumers’ identities,
creating marketing campaigns to attract their attention to
products consistent with their alternative identities. In addition,
the repositioning of a single target product to a multi-identity
product can effectively avoid the problem of identity positioning.

Second, although self-concept clarity has been considered as
a stable individual trait (Campbell et al., 1996), in this study,
we examine its moderating role on the relationship between
alternative identity and focal identity and the effect of this
relationship on alternative identity accessibility. The previous
studies argued that more attention to oneself can clarify one’s
identity (Emery et al., 2015). Based on our findings, marketers
can direct consumers’ attention to the alternative identity
through strategies, reducing the impact of the focal identity on
targeted products.

Identity discrepancy theory proposed that individuals are
motivated to reduce the deficiency between their actual and
ideal identities (Moretti and Tory Higgins, 1990; Bessenoff
and Snow, 2006). In this study, we find that the perceived
deficiency of the alternative identity positively moderates the
intent to purchase alternative identity-related products. Thus,
we suggest that marketers can arouse consumers’ perceptions,
help them focus on alternative identities consistent with targeted
products, and guide them to identify deficiencies with their
alternative identities.

LIMITATIONS AND DIRECTIONS FOR
FUTURE RESEARCH

As with previous research on identity, although this study has
implications for identity theory and product management, there
still remain limitations in this study.

First, the empirical experiment underlying this focused on the
conscious condition. That is, we only study individuals’ conscious
intent to purchase products related to the focal identity vs.
alternative identity, not their subjective consciousness of various
factors. Conscious thought is considered as a reasoning process,
which is slower, deliberate, and controlled. Unconscious thought
is seen as an intuition process, which is rapid and automatic.
It seems that things “happen” to us without our control, and

associations related to those things arise in the human mind.
Unconscious thoughts tend to lead to certain decisions based
on working memory (Evans and Stanovich, 2013). Therefore,
conscious and unconscious thoughts lead to different outcomes
in terms of goal pursuit. Previous research considered cognitive
bias as a cue to these differences. For example, Payne et al.
(2008) proposed that different outcomes arise due to how
conscious and unconscious thoughts contribute to decision-
making. Thus, future research should explore the different effects
of focal identity associated with alternative identity on the
intent to purchase focal identity vs. alternative identity-related
products, making a comparison between the conscious and
unconscious conditions.

Second, in this study, we only verify the moderating effects
of self-concept clarity of alternative identity and self-discrepancy
of alternative identity. The results showed that both of these
constructs have positive moderating effects, but the values on the
index of conditional moderated mediation for self-concept clarity
of alternative identity are not significant. Thus, future researchers
may want to explore the simultaneous effects of these two
moderators, to determine whether our results for the moderated
mediating effect of self-concept clarity of the alternative identity
hold under other conditions.

Third, in this study, we only examine the moderating role of
self-concept clarity of the alternative identity in the relationship
between focal identity and alternative identity accessibility. The
moderating role of self-discrepancy of the alternative identity
in the relationship between identity accessibility and the intent
to purchase products related to focal and alternative identities
also deserves further study. Other moderators may also influence
the above process.

Due to the various factors, we only focus on Chinese culture,
comparing the conclusions and composition of the previous
articles based in a western setting when discussing the differences
in influence between Chinese and western cultures. However,
as our findings are applicable to the field of marketing, the
comparison of cultural differences within groups could also be
conducted. Finally, this empirical study was conducted based on
the following two identities: The worker identity and household
head identity. However, the same conclusion may not be reached
if other associated identities replaced these two identities.
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Digital reality technologies (such as AR, VR, and MR) have recently become a
key component of promoting creative and cultural industries (CCIs) worldwide to
transform static cultural heritage exhibits into more engaging, entertaining, and
immersive experiences. These technologies present an exciting example of studying
how consumers would respond to the potential invasion of privacy due to these
technologies. This literature review study mainly focuses on one essential branch of
CCIs: museums and their applications of digital reality technologies. Because many of
these location-based AR applications by museums are inherently sensitive to users’
locational information, there is also a rising concern of the potential infringement of
personal privacy (RQ1). A thorough examination of existing literature on how consumers
respond to privacy concerns related to the museum’s AR applications will help uncover
how scholars have approached and studied these crucial issues in the literature (RQ2).
Unlike traditional literature review analyses, we employed a text mining of retrieved 715
studies articles from Business Source Complete and Engineering Village (E.I.) databases
to answer our two research questions. Our study found that privacy and user(s) /visitor(s)
has dramatically increased since 2017, echoing the rising concerns of other privacy-
invasive technologies. Most notably, key phrases extracted from the literature corpus
include “security and privacy,” “privacy and security,” “privacy risks,” “privacy concerns,”
“privacy issues,” “user privacy,” “location privacy,” “privacy protection,” and “privacy
preserving” that are most pertinent to the rapid implementation of AR technology in the
museum sector. Discussions and implications are provided.

Keywords: augmented reality, cultural and creative industry, cross-cultural study, literature review analysis,
locational information, museums, privacy, text mining

INTRODUCTION

Creative and culture industry (CCI) is a term that often refers to industries closely related to
the commercialization, creation, distribution, and production of advertisements, cultural heritage,
designs, digital games, entertainments, films, musical pieces, museums, and publications (Kang,
2019). Recent definitions of CCIs have included museums as an essential branch of these emerging
sectors (Nogare and Murzyn-Kupisz, 2021). Due to the advent of digital reality technologies
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and during the global COVID-19 pandemic, museums worldwide
have taken advantage of these innovations to disseminate
museum contents to museum visitors (Kang and Yang, 2022).
Some of these digital reality technologies include 360-degree
video, augmented reality (AR), mixed reality (MR), virtual reality
(VR), and other immersive applications (Cook et al., 2018; Kang,
2019; Lai et al., 2021).

Augmented reality technologies adopted by museums have
become a global phenomenon. In comparison with more
traditional platforms, digital reality technologies can offer an
excellent possibility for collectors, curators, galleries, museums,
and the general public to deliver creative and cultural artifacts
and interact with them (Javornik, 2016; Farago, 2017; Yang and
Kang, 2018; Kang, 2019; Kang and Yang, 2019a,b, 2020). This
development has also presented an interesting example to study
how consumers would respond to the potential invasion of their
privacy (Bruno et al., 2010; Kang, 2019). This literature review
study will focus on one essential branch of the creative and
cultural industries: museums and their applications of digital
reality technologies to help engage visitors with new technology-
enabled immersive experiences.

The applications of AR to the museum sector have
attracted immense interest from practitioners and researchers.
For example, the Providence Academy of the Washing State
University in the United States has developed an AR application
to engage visitors with the potential to interact with historical
figures through their mobile devices (Vogt, 2017; Kang, 2019).
Additionally, the American Museum of Natural History allows
viewers to interact with life-size dinosaurs models through AR
applications (Ang, 2017; Kang, 2019; Kang and Yang, 2020).
Easy accessibility of Google Cardboard, Oculus Rift headset,
HTC Vive Stream VR, and Samsung Gear VR has helped
the promotion of cultural heritage artifacts through these
technologies (Ashley, 2017; Kang, 2019; Kang and Yang, 2020;
Su et al., 2022). Increasingly, scholars (e.g., Holt, 2018) have
proposed the term “virtual trespassing” to address the concern
that the superimposed virtual and actual cultural contents have
blurred the private space with the public one without prior
approval and consent from consumers (Holt, 2018, n.p.; Kang,
2019).

In particular, unlike other digital reality technologies,
location-based AR applications by museums must rely on users’
locations to superimpose digitally rendered cultural content
with users’ physical locations. As a result, significant concerns
about the potential infringement of personal privacy have been
brought into the discussion (Aryan and Singh, 2010; Kang and
Yang, 2020). These privacy concerns have even been extended
to AR facial filters adopted by social media companies (Cowan
et al., 2021). This study would argue that privacy perceptions
(and the subsequent strategies to protect their privacy) result
from how consumers in a particular culture perceive privacy
in their unique cultural context. In other words, perceptions of
personal privacy and its protection are a cultural phenomenon
and will be affected by consumers’ cultural factors. For example,
while an individualistic culture like the United States emphasizes
personal privacy, a collectivistic culture like Taiwan may place less
emphasis on the same privacy concerns (Hofstede, 1991, 2021).

According to Triandis (1980, p. 1), cross-cultural psychology
focuses on “the systematic study of behavior and experience as
it occurs in different cultures, is influenced by culture, or results
in changes in existing cultures.” Therefore, it is crucial to examine
whether the existing literature on museum’s AR applications has
studied how consumers respond to privacy concerns embedded
in the location-based AR applications. A thorough investigation
of this important topic will help uncover the hidden ecological
factors leading to these cross-cultural behavioral differences.

Objectives of This Study
Because of the great potential of AR technologies among
museums worldwide, our study reviewed what has been
researched in the existing literature corpus that explores privacy
issues related to AR applications by museums to engage
museumgoers better. The literature review method has become
a popular research approach for digital reality technology
researchers in recent years. For example, Guzman et al. (2020)
examined the privacy and security impacts of AR and MR
technologies, and they claimed their study to be the first study
dealing with these critical issues. Similarly, Song et al. (2021)
also adopted a literature review method to study the role of
AR in digital fabrication. The literature review method is also
famous for analyzing existing cross-cultural psychology literature
(Obschonka et al., 2022).

Our study employed a literature review approach to situate our
study within the cross-cultural psychology perspective and focus
on a thorough examination of existing literature to investigate
how scholars have studied issues related to how museum
consumers deal with these privacy-invasive AR applications. Our
approach follows the literature review research conventions to
describe and analyze emerging research trends described in our
RQ1. However, unlike existing literature in the field that relies on
the subjective categorization of research and the articles retrieved
from keyword searches (Guzman et al., 2020; Song et al., 2021),
we employed a text mining method to extract emerging keywords
and key phrases related to the applications of AR technologies
by museums from a large number of research articles. Although
we have stated our research questions as RQ1 and RQ2, they are
related because extracted keywords and key phrases in RQ1 will
contribute to our analyses for RQ2.

To summarize, our study aims to answer the following
research questions:

Research Question 1 (RQ1): What are the critical privacy
concerns related to the augmented reality technology
applications of the museum sector, as demonstrated in the
text mining analyses of existing literature?

Research Question 2 (RQ2): How would we account for
the existing literature’s research trends that deal with
consumers’ privacy concerns?

LITERATURE REVIEW

Privacy has been defined as consumers’ anticipated concerns
about the potential loss of their privacy (Xu et al., 2011;
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Kang and Yang, 2020, 2021a). Xu et al. (2011) have proposed
that the concept of privacy is difficult to define; however,
it is mainly related to a sense of control (Thompson et al.,
2019). Because of the integration of digital reality technologies
by the museum sector in recent years, privacy-related topics
have grabbed the attention of many researchers and museum
practitioners (Kang and Yang, 2020). Among these digital
reality applications, AR technologies by museums that rely on
visitors’ location privacy pose the most significant challenges to
museum visitors’ location privacy. Given the global diffusion
of AR applications among museums, the study of cross-
cultural privacy concerns among consumers has also been done
internationally. For example, according to the 2016 KMPG
survey that studies how cross-cultural consumers perceive
privacy issues, fifty-five percent of global consumers report
that they are most concerned about the misuse of personal
information for unsolicited marketing activities, the sale of
personal information to 3rd party companies, and the absence
of cyber-security mechanisms (KMPG, 2016; Kang and Yang,
2020). KMPG’s survey data also confirmed our speculation that
perceptions of privacy, despite their concerns over individual
privacy, are a universal phenomenon; country-unique variations
may exist. For example, 39% of consumers from China (39%)
are the most concerned about their online privacy, followed by
approximately the same percentage of consumers from India
(35%) and Singapore (32%).

The use of museum visitors’ location information also
echoes rising concerns about possible misusing among global
digital media users (We Are Social, 2020). In another global
survey by We Are Social (2020), 64% of global Internet
users (between 16 and 64 years old) reported that they
were worried about how companies may use their data.
Similar to KMPG’s study, cross-cultural variations also exist.
For example, Central and Southern Americans have shown
that they are most concerned about these privacy-invasive
technologies. Among these countries, the most concerned
countries are Columbia (80%), Brazil (79%), and Mexico
(79%) (We Are Social, 2020). Due to its collectivistic culture
(Hofstede, 1991, 2021), consumers in Eastern Asia countries
are less concerned about personal privacy: South Korea (40%)
and Japan (40%) (Kang and Yang, 2021b; We Are Social,
2020).

Past research has studied the effects of privacy concerns
in different media platforms on consumers’ consumption and
usage behaviors (Lips et al., 2017; Kang and Yang, 2021b).
For example, Kang and Yang (2021b) have studied the impacts
of privacy concerns on social media use. They proposed
a convergence-divergence interpretation to speculate whether
technologies may homogenize or heterogenize cross-cultural
consumer behaviors. Another empirical study by Duan and
Dholakia (2015) also has confirmed that social media usage
among contemporary Chinese users has transformed Chinese
value systems from “suppressing desire, delaying gratification
and thriftiness” (p. 409). Additionally, social media usage
also helps converge different social strata in Chinese society
by merging the values of elite and grass-root Chinese users
(Duan and Dholakia, 2015).

Scholarly interests in applying cross-cultural perspectives
have been found in studying global health emergencies
such as the COVID-19 pandemic (Chin et al., 2022a),
international business models (Chin et al., 2021), and
responsible innovation development (Chin et al., 2022b).
More pertinent to the present study, Nam and Kannan
(2020) proposed their conceptual paper on how cross-
cultural differences may affect consumer journeys in the
digital marketplace. They proposed that motivation, social
interaction and brands, emerging technologies, channel
choice, and privacy could be affected by the characteristics of
cross-cultural consumers. Similarly, Dogruel (2019) studied
the perceptions and acceptance of nudges in making people
aware of their privacy and found that, compared with
the United States, German consumers are more receptive
to state nudges as an intervention to increase awareness
of personal privacy. Thompson et al. (2019) similarly
studied cultural dimensions as proposed by Hofstede
(1991, 2021) (such as collectivism/individualism, power
distance, masculinity/femininity, long-term orientation, and
uncertainty avoidance indices) and their potential impacts on
consumers’ privacy concerns, and their trust in government
surveillance mechanisms.

Trepte et al. (2017) studied the privacy calculus framework
and confirmed that consumers with higher levels of collectivism
would place a higher emphasis on privacy protections to
safeguard their collective community. Their cross-national
survey data of over 1,600 participants (from China, Germany,
the Netherland, the United Kingdom, and the United States)
has confirmed the importance of cultural factors on cross-
cultural variations of privacy perceptions. For example, the
uncertainty avoidance index (Hofstede, 1991; Kang and Yang,
2021b) turned out to be the most crucial predictor affecting
consumers’ risk and benefit calculation in their decision to
control their personal information (Trepte et al., 2017; Kang and
Yang, 2021b). Additionally, consumers’ individualism (Hofstede,
1991) was negatively associated with their willingness to avoid
risks; consumers from a high individualistic culture tend to
welcome risks (Trepte et al., 2017; Kang and Yang, 2021b).

Zabihzadeh et al. (2019) empirically confirmed the
relationships between consumer culture and their perceptions
of privacy. They studied 200 participants from Iran and the
United States and found that their perceptions of privacy are
closely related to individualism and collectivism conceptualized
by Hofstede (1991). Additionally, for Iranian consumers, family,
home, Aberoo (i.e., saving face), and safety rank the top four
associations with privacy, while for United States consumers,
safety, security, personal, and secret are the top four words.

Unfortunately, a careful examination of the existing museum
and AR literature has confirmed a gap in a systematic
examination of AR applications by many museums that have
adopted mobile location-sensitive AR technologies to exhibit
their cultural contents via visitors’ smartphones (Kang and Yang,
2020). As a result, the present discussions on privacy-preserving
or privacy design enable consumers to control and decide their
privacy. Concepts (such as decisional privacy) have emerged
(Kang and Yang, 2021a).
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RESEARCH METHOD

Combining Text Mining and Literature
Review Methods
The literature review method has been popular in digital
reality technology research (Guzman et al., 2020) and has been
increasingly adopted by cross-cultural psychology researchers
(Obschonka et al., 2022). While these early literature review
studies focus on the categorization of the technologies and
their related accessories, such as head-mounted devices, the
“value-sensitive approach” has emerged in 2000 (Friedman and
Kahn, 2003) to investigate data ownership, integrity, privacy, and
secrecy issues (refer to Guzman et al., 2020, p. 110:3–110:4 for a
complete review). After an extensive keyword search of existing
popular databases, our study is the first study to use a text mining
study to explore how the existing literature is studying potential
privacy infringement as one of the most noticeable social impacts
of AR technologies by museums (Franziska et al., 2014; Kang and
Yang, 2020).

As a recently emerged method for scholars to study a variety
of phenomena with a minimum amount of human interference
(Lin et al., 2016; Yang and Kang, 2018; Kang and Yang, 2022),
this objective data categorization and interpretation approach
can address problems that we have found in traditional literature
review analysis and meta-analysis studies (Guzman et al., 2020;
Song et al., 2021). Additionally, a text mining method also offers
researchers the excellent opportunity to systematically review and
analyze many retrieved articles objectively, without human errors
(Lin, cited in Yang and Kang, 2018). For example, Song et al.
(2021) analyzed only 84 articles. Our study, on the contrary,
studied 715 articles from keyword searches. In the cross-cultural
psychology field, Obschonka et al. (2022) studied merely 79
articles collected in 2020. Therefore, we argue that the extent
and the scope of our literature review method are comparable to
existing studies.

The Compilation of Literature Corpus
and Sample Characteristics
This text-mining literature analysis study used QDA Miner and
WORDStat to analyze emerging keywords and key phrases in
the literature corpus. QDA Miner can easily analyze a large
number of documents “in a variety of file formats including M.S.
Word, WordPerfect, RTF, PDF, HTML, XML, MS Access, Excel,
SPSS, Paradox, dBase, QSR N6, Nvivo, Atlas.ti, HyperResearch,
Ethnograph, Transana, Transcriber” (LaPan, 2013: 775).

We have chosen these two databases to compile our literature
corpus because of their comprehensive coverage of business-
and engineering-related topics. Business Source Complete covers
research areas in accounting, advertising, banking, management,
and marketing, while Engineering Village (E.I.) includes over
190 subject areas in engineering research. We used the keyword
phrases [“augmented reality” and “privacy” and “museums”]
to search these two databases. The results have generated zero
articles in both databases, suggesting the innovativeness of our
research topic. To refine our searches, we revised our key phrases
to [“augmented reality” and “privacy”] (1st keyphrase pair) and
[“augmented reality” and “museums”] (2nd keyphrase pair). We

generated 44 articles from Business Source Complete from the
first pair and 21 from the 2nd pair. Using Engineering Village
(E.I.) database, we generated 237 articles from the 1st pair, while
413 articles were retrieved from the 2nd pair. We compiled
a literature review corpus of 715 articles from 1996 to 2022,
covering peer-reviewed journal publications, conference papers,
conference proceedings, etc. We used the abstracts of these
articles because they summarize the essence of each article.

Based on the text mining technique, we analyzed recurrent
keywords and critical phrases, following the procedures by
Miner (2012) and Kang and Yang (2022). Additionally, the
algorithms in the QDA Miner include K-Means Clustering
for text categorization and text-to-numeric transformation and
Latent Dirichlet Allocation (LDA) for topic modeling (Valcheva,
n.d.) that are most relevant to this study. For example, we
first conducted the document-clustering algorithm to transform
unstructured textual data in each retrieved abstract into a
structured representation before applying this procedure to
reduce the vector space through either direct clustering or
dimensionality reduction (Miner, 2012).

RESULTS AND DISCUSSION

Results From the WordCloud Analyses
We conducted several text mining techniques to provide
empirical data to answer our first question. Our second
research question aims to identify recurrent keywords and key
phrases from the retrieved literature review corpus that studies
the AR applications in the museum sector to demonstrate
the research trends in the related topics. These techniques
include the extraction of keywords and key phrases to estimate
and demonstrate their relative importance among a-bag-of-
words model in a Natural Language Processing algorithm in
the corpus by examining Term-Frequency (T.F.) or TF-IDF
(Term-Frequency-Inverse document Frequency) that shows the
frequency of these terms (Teso et al., 2018; Yang and Kang, 2018;
Kang and Yang, 2022). T.F. or TF-IDF statistics help researchers
identify reoccurring words or phrases viewed as more important
and prominent (Kang and Yang, 2022). A visualization of the
word frequency statistics is a Word cloud analysis technique that
has been a widely used text mining technique to demonstrate the
frequency of keywords and key phrases in a graphical manner
(Srivastava, 2014; Kang and Yang, 2022). As seen in Table 1 below,
several keywords related to AR applications by museums have
emerged; these include “privacy” (TF-IDF = 226.1), “security”
(TF-IDF = 169.2), “data” (TF-IDF = 194.1), “information”
(TF-IDF = 184.9), and location (TF-IDF = 157.0) (Refer to
Table 1). Also noteworthy is the reoccurrence of consumer-
related keywords, such as “user” (TF-IDF = 201.9), “users”
(TF-IDF = 191.7), “visitors” (TF-IDF = 186.7), “experience” (TF-
IDF = 171.5), “experiences” (TF-IDF = 112.8), and “visitor”
(TF-IDF = 102.0) (Refer to Table 1).

Results From Key Phrase Exaction
The key phrase extraction procedure in QDA Miner and
WordStat is to extract the most salient phrases in the
literature corpus useful for “document categorization, clustering,
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TABLE 1 | Extracted key words from the literature corpus.1,2,3

Frequency % Total No. Cases % Cases TF-IDF

System 412 0.36% 197 27.55% 230.7

Privacy* 477 0.42% 240 33.57% 226.1

Learning 284 0.25% 128 17.90% 212.2

Applications 377 0.33% 198 27.69% 210.2

Computing 189 0.16% 56 7.83% 209.1

Mobile 387 0.34% 211 29.51% 205.1

User* 439 0.38% 248 34.69% 201.9

Data* 324 0.28% 180 25.17% 194.1

Users* 352 0.31% 204 28.53% 191.7

Cultural 288 0.25% 155 21.68% 191.2

Information* 404 0.35% 243 33.99% 189.4

Visitors* 318 0.28% 185 25.87% 186.7

Technology 358 0.31% 229 32.03% 177.0

Technologies 320 0.28% 201 28.11% 176.4

Experience* 314 0.27% 198 27.69% 175.1

Security* 195 0.17% 97 13.57% 169.2

Heritage 218 0.19% 122 17.06% 167.4

Application 283 0.25% 191 26.71% 162.2

Digital 245 0.21% 156 21.82% 162.0

Smart 166 0.14% 76 10.63% 161.6

Devices 233 0.20% 149 20.84% 158.7

Design 245 0.21% 163 22.80% 157.3

Location* 166 0.14% 81 11.33% 157.0

Content 200 0.17% 124 17.34% 152.2

Systems 189 0.16% 119 16.64% 147.2

Objects 177 0.15% 106 14.83% 146.7

Exhibition 154 0.13% 84 11.75% 143.2

Model 160 0.14% 94 13.15% 141.0

Interactive 192 0.17% 136 19.02% 138.4

Interaction 188 0.16% 136 19.02% 135.5

Edge 101 0.09% 33 4.62% 134.9

Development 173 0.15% 127 17.76% 129.8

Display 132 0.12% 76 10.63% 128.5

Game 116 0.10% 58 8.11% 126.5

Cloud 97 0.08% 37 5.17% 124.8

Environment 163 0.14% 124 17.34% 124.0

Device 127 0.11% 79 11.05% 121.5

Time 153 0.13% 116 16.22% 120.8

Physical 142 0.12% 103 14.41% 119.5

App 106 0.09% 56 7.83% 117.2

Provide 160 0.14% 134 18.74% 116.4

Proposed 130 0.11% 92 12.87% 115.8

Present 159 0.14% 136 19.02% 114.6

Experiences* 130 0.11% 97 13.57% 112.8

Work 144 0.13% 118 16.50% 112.7

Public 112 0.10% 71 9.93% 112.3

Visual 111 0.10% 75 10.49% 108.7

Guide 96 0.08% 53 7.41% 108.5

People 121 0.11% 91 12.73% 108.3

Access 105 0.09% 67 9.37% 108.0

Social 112 0.10% 78 10.91% 107.8

Services 102 0.09% 63 8.81% 107.6

Approach 123 0.11% 97 13.57% 106.7

Project 106 0.09% 74 10.35% 104.4

(Continued)

TABLE 1 | (Continued)

Frequency % Total No. Cases % Cases TF-IDF

Video 93 0.08% 54 7.55% 104.3

Context 126 0.11% 109 15.24% 102.9

Visitor* 100 0.09% 68 9.51% 102.2

Method 98 0.09% 66 9.23% 101.4

Participants 94 0.08% 60 8.39% 101.2

Navigation 74 0.06% 31 4.34% 100.9

Network 85 0.07% 47 6.57% 100.5

1Keywords such as “virtual,” “AR,” “augmented reality,” “museums,” and “museum”
has been removed. 2Only keywords with a TF-IDF value larger than 100 will be kept
in the table. 3Keywords relevant to privacy issues related to museum visitors are
remarked with *.

indexing, search, and summarization” (Kang and Yang, 2020).
As seen in Table 2 below, the key phrases related to the
study of consumers’ concerns over privacy-related issues about
AR applications by museums, “security and privacy” (TF-
IDF = 169.5) is among the most prominent phrases in
the compiled corpus, followed by “privacy concerns” (TF-
IDF = 61.7), “privacy protection” (TF-IDF = 48.2), “location
privacy” (TF-IDF = 46.8), “privacy and security” (TF-IDF = 25.2),
“privacy risks” (TF-IDF = 24.4), “user privacy” (TF-IDF = 21.8),
and “privacy preserving” (TF-IDF = 22.1) (Refer to Table 2). Our
study’s significant findings demonstrate the scope, extent, and
topology of consumers’ privacy concerns regarding museums’
AR applications in the literature. For example, while it is
anticipated that “privacy concerns” emerge as a repetitive key
phrase, this study also observes that more specific privacy
concerns have emerged, ranging from “location privacy,” “user
privacy,” and “privacy and security.” Additionally, the phrase
“privacy preserving” has emerged to demonstrate how engineers
investigate the “privacy by design” principle to ensure consumer
privacy protection.

Another significant finding from our text mining research
is to investigate further the privacy concerns related to
the utilization of consumers’ location privacy information in
offering AR museum-going experiences by interacting with AR-
superimposed exhibitions or on-location museum guidance. Our
study has also discovered another remarkable group of key
phrases in the corpus about the location information related to
AR applications in the museum sector. For example, “location-
based services” (TF-IDF = 34.2), “personal information” (TF-
IDF = 22.8), “location information” (TF-IDF = 19.0), and
“sensitive information” (TF-IDF = 19.5). Additionally, the
emphasis on how museum users or visitors would respond to
these concerns has emerged as a major research topic. The terms
“location-based services,” “location information,” and “personal
information” have emerged. Additionally, it is interesting to
note the relationship between location information and “sensitive
information.”

Furthermore, despite the privacy concerns of these AR
applications in the museum sector, the literature corpus has
demonstrated that museum curators and professionals attempt
to make the best use of AR technologies to generate more
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TABLE 2 | Extracted key phrases from the literature corpus.1,2

Frequency No. Cases % Cases TF- IDF

Cultural heritage 147 92 12.87% 130.9

Mobile devices 61 47 6.57% 72.1

Security and privacy* 55 39 5.45% 69.5

Cloud computing 49 14 1.96% 83.7

Internet of things 49 40 5.59% 61.4

Privacy concerns* 44 29 4.06% 61.2

Head mounted 33 32 4.48% 44.5

User experience* 33 28 3.92% 46.4

Edge computing 32 15 2.10% 53.7

Privacy protection* 31 20 2.80% 48.2

Mobile application 29 24 3.36% 42.7

Smart glasses 28 15 2.10% 47.0

User interface 27 20 2.80% 41.9

Artificial intelligence 24 22 3.08% 36.3

Fog computing 24 7 0.98% 48.2

Location privacy* 24 8 1.12% 46.8

Mobile device 23 19 2.66% 36.2

Internet of things IoT 22 22 3.08% 33.3

Access control 20 11 1.54% 36.3

Mobile applications 20 17 2.38% 32.5

Location based services* 19 11 1.54% 34.4

Privacy issues* 19 17 2.38% 30.9

Google glass 18 17 2.38% 29.2

Proposed system 18 15 2.10% 30.2

Social media 18 18 2.52% 28.8

Deep learning 17 8 1.12% 33.2

Digital technologies 17 16 2.24% 28.1

Informal learning 17 12 1.68% 30.2

Low latency 17 17 2.38% 27.6

Mobile app 17 11 1.54% 30.8

Low cost 16 14 1.96% 27.3

Guidance system 15 9 1.26% 28.5

Large scale 15 14 1.96% 25.6

Machine learning 15 11 1.54% 27.2

Physical objects 15 12 1.68% 26.6

Privacy and security* 15 15 2.10% 25.2

Visitors experience* 15 13 1.82% 26.1

Wide range 15 14 1.96% 25.6

Article presents 14 14 1.96% 23.9

Computation offloading 14 2 0.28% 35.7

Guide system 14 10 1.40% 26.0

Privacy risks* 14 13 1.82% 24.4

Visitor experience* 14 13 1.82% 24.4

Archaeological sites 13 10 1.40% 24.1

Computer vision 13 12 1.68% 23.1

Design process 13 12 1.68% 23.1

Eye tracking 13 7 0.98% 26.1

Natural history 13 10 1.40% 24.1

Digital information 12 11 1.54% 21.8

Head mounted displays 12 12 1.68% 21.3

Navigation system 12 8 1.12% 23.4

QR codes 12 9 1.26% 22.8

Smart toys 12 4 0.56% 27.0

User privacy* 12 11 1.54% 21.8

(Continued)

TABLE 2 | (Continued)

Frequency No. Cases % Cases TF- IDF

Audio guides 11 11 1.54% 19.9

Big data* 11 10 1.40% 20.4

Case studies 11 11 1.54% 19.9

Cutting edge 11 8 1.12% 21.5

Decision making 11 5 0.70% 23.7

Design and implementation 11 11 1.54% 19.9

Exhibition system 11 6 0.84% 22.8

Indoor positioning 11 8 1.12% 21.5

Information technology 11 11 1.54% 19.9

Learning experience 11 10 1.40% 20.4

Microsoft hololens 11 10 1.40% 20.4

Personal information* 11 6 0.84% 22.8

Privacy preserving* 11 7 0.98% 22.1

Sensor data 11 7 0.98% 22.1

Context aware 10 9 1.26% 19.0

Continuous sensing 10 4 0.56% 22.5

Digital content 10 8 1.12% 19.5

Display system 10 9 1.26% 19.0

Energy consumption 10 5 0.70% 21.6

Future work 10 10 1.40% 18.5

High level 10 8 1.12% 19.5

Historical relics 10 2 0.28% 25.5

Human computer interaction 10 10 1.40% 18.5

Immersive experiences* 10 6 0.84% 20.8

Lessons learned 10 10 1.40% 18.5

Location information* 10 9 1.26% 19.0

Point of view 10 9 1.26% 19.0

Points of interest 10 8 1.12% 19.5

Sensitive information* 10 8 1.12% 19.5

Smart devices 10 9 1.26% 19.0

User interaction* 10 9 1.26% 19.0

Visual information 10 7 0.98% 20.1

1Only keyphrase with a minimum frequency of 10 will be kept in the
table. 2Keyphrases relevant to privacy issues related to museum visitors are
remarked with *.

positive museum experiences. Reoccurring key phrases include
“user experience” (TF-IDF = 46.4), “visitors experience” (TF-
IDF = 26.1), “visitor experience” (TF-IDF = 24.4), “immersive
experiences” (TF-IDF = 20.8), and “user interaction” (TF-
IDF = 19.0) (Refer to Table 2). The TF-IDF statistics quantify the
importance of a key phrase in the overall document corpus (Silge
and Robinson, 2019, 2022). The statistics demonstrate privacy-
related issues consumers perceive in the museum sector studied
in the existing literature.

Research Trend Analysis
Trend analysis has been used along with conventional literature
review to assess the journal metrics (Kokol, 2017) and to compare
methodologies used in academic studies over a long period
and across geographical regions (Umer et al., 2018). Unlike
the human coding of collected 153 service marketing articles
(Umer et al., 2018), our study demonstrates that a text mining
literature review can objectively analyze many articles (N = 715).
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While Umer et al. (2018) focused on methodology, geographic
regions, and years of publications, one of the significant findings
from our study is that we have examined research themes and
variations between 1996 and 2022 and have visually presented
that the emergence of key research topics from our literature

corpus. For example, extracted key phrases that are most
pertinent to our study include “security and privacy,” “privacy
and security,” “privacy risks,” “privacy concerns,” “privacy issues,”
“user privacy,” “location privacy,” “privacy protection,” and
“privacy preserving” (Refer to Figure 1 below). The visualization

FIGURE 1 | Trend analysis of privacy-related publications between 1996 and 2022.

FIGURE 2 | Trend analysis of museum users/visitors-related publications between 1996 and 2022.
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of the numerical data contributes to our understanding that
privacy-related issues have emerged significantly since 2010, with
their highest growth after 2016.

The following year-by-year analyses of selected key phrases
present another significant finding of our study to allow
researchers to comprehend the research trends as demonstrated
in the existing literature. It is noteworthy that, while research
on “privacy issues” first appeared in 1996, followed by sporadic
research on “privacy and security” (2002), “security and privacy”
(2006, 2007), the exponential growth of the privacy-related
literature can be found after 2015 when the number of related
articles jumped to 12. Privacy issues related to AR applications
have since been gaining interest among scholars, with the total
publications reaching 11 in 2016, 17 in 2027, 11 in 2018, 25
in 2019, 20 in 2020, and 18 in 2021. The rapid increase of
these publications demonstrates AR technologies on consumer
privacy. Extracted key phrases related to how consumers would
respond to the implementation of AR technologies by museums
and its impacts on users’ experiences include “user experience,”
“user interaction,” “visitors experience,” and “visitor experience”
(Refer to Figure 2 below). While research on “visitor experience”
first appeared in 2005, scholarly interest in user-related topics
increased in 2014 with 6 articles, followed by 5 in 2015, 6 in
2017, 8 in 2019, 13 in 2020, and 8 in 2021. In particular, research
on visitor experience has increased from one article in 2015, 2
in 2013, 4 in 2018, 5 in 2019, 4 in 2020, and 5 in 2021. The
increase of these publications demonstrates that AR technologies
by museums have been related to their impacts on visitor
experiences. The demonstration of research topic variations
offers museum scholars and practitioners a road map to develop
their research and application strategies when integrating these
innovative AR technologies.

CONCLUSION

Summary
As demonstrated in this text mining study of privacy literature
related to the implementations of AR in the museum sector, our
literature review study has confirmed the growing importance
of these topics in the past 5 years. Our study summarizes what
research topics have been gaining attention among scholars. The
increase in publications after 2015 has collided with the rapid
deployment of AR technologies. With the heightened security
and privacy concerns among consumers, new research topics
such as “privacy preserving” in system design emerged in 2014,
along with more research on “privacy protection.” Additionally,
the growing focus on visitor(s) experience has echoed the
implementation of AR technologies to enhance museum visitors’
experiences inside the museums. However, the unintended and
unanticipated negative impacts have infringed on consumers’
privacy. This text mining study of existing literature on these
essential topics has offered scholars a longitudinal analysis of
trends in research topics. Unfortunately, digressing from our
original plan to locate and analyze cross-cultural psychological
research on consumers’ perceptions and strategies to address
location privacy invasion due to AR applications in museums, our

study shows an ample opportunity for psychological scholars to
study this global phenomenon.

Limitations and Future Research
Directions
Like any literature review study, several limitations need to
be considered to interpret better and understand our research
findings. First, the thoroughness of sampled articles in our
literature review corpus is a primary concern in any text
mining research (Yang and Kang, 2018; Kang and Yang,
2019a, 2021b, 2022). This study only retrieved articles from
the widely used social scientific Business Source Complete
and technology-oriented Engineering Village (E.I.) databases.
Despite our intention to be comprehensive, future scholars
may generate more comprehensive findings by examining other
databases. Second, another limitation is processing words,
keywords, key phrases, and lexicon dictionaries to extract
recurrent linguistic patterns and trends through a bag-of-words
approach (Teso et al., 2018; Kang and Yang, 2021b). Some
text-mining scholars have claimed that the heavy dependence
on a single word may fail to address the diversity of word
meanings (i.e., polysemy) (Teso et al., 2018; Kang and Yang,
2021b).

Additionally, the lack of contextual information related to
each keyword and key phrase may not probably address the
relative importance of each research topic (Teso et al., 2018;
Yang and Kang, 2018, Kang, 2019; Kang and Yang, 2021b).
Scholars may explore the “keyword in context” function in QDA
Miner can benefit their research. Lastly, this study only collected
and analyzed studies published in the English language and
archived in the selected commercial databases. Studies published
outside of these linguistic and database parameters were not
text mined. Future scholars from other language regions may
benefit from analyzing non-English academic research to shed
light on these issues.
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We built a livestreaming impulsive buying model based on stimulus-organism-response 
(SOR) theory, and we explored the impact of atmospheric cues (ACELS) and sales 
promotion (SPELS) on impulsive buying (IBI) based on emotions (EOC) and Zhong Yong 
tendency (ZYT) of online consumers. Combined with holistic orientation, perspective 
integration, and harmony maintenance, ZYT is a cognitive process involving individual 
events. We gathered 478 samples using a questionnaire to test the proposed research 
model. The empirical findings show that as the stimuli in the livestreaming environment, 
ACELS and SPELS during livestreaming greatly boost EOC while significantly constraining 
consumers’ ZYT. Among online consumers, positive EOC promotes IBI, whereas ZYT 
dampens it. In addition, EOC and ZYT mediate the relationship between stimulus factors 
and response factors in parallel, resulting in four model mediation paths. By incorporating 
the SOR model, this study provides theoretical underpinnings for the role of cognitive 
processing in impulsive purchases, as well as useful guidance for e-commerce platforms 
and streamers to effectively understand Chinese consumers’ purchase behavior, which 
benefits the development of effective promotion strategies and the creation of powerful 
marketing tools.

Keywords: impulsive buying, SOR theory, Zhong Yong tendency, livestreaming, atmospheric cues

INTRODUCTION

Livestreaming e-commerce delivers unique value and has endogenous growth potential because 
it (1) serves as a professional shopping guide for consumers and (2) saves e-commerce businesses 
from having to pay customer acquisition costs. During the COVID-19 pandemic in 2020, 
livestreaming became a critical driving force for economic development amidst a social 
and economic depression, especially in the Chinese market. According to the Chinese 
Statistical Report on Internet Development (CNNIC, 2020), users who purchase goods through 
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livestreaming account for 66.2% of China’s 388 million 
livestreaming e-commerce users. Thus, for multinational 
enterprises and foreign brands, an in-depth understanding of 
Chinese consumers’ purchase behavior in the livestreaming 
environment is key to exploiting the local market (Cui and 
Liu, 2000, 2001).

Impulsive buying is widespread in conventional offline retail 
businesses, comprising up to 60% of supermarket sales and 
80% of luxury goods sales (Zhang et  al., 2010). The economic 
relevance of impulsive purchases is well documented in the 
retail sector (Verplanken and Sato, 2011), and Internet shoppers 
exhibit a higher level of impulsiveness than non-Internet shoppers 
(Greenfeld and Sutker, 1999; Brashear et  al., 2009). Owing to 
the rapid advancement of technology—which allows for virtually 
instant gratification through immediate access to goods and 
services—impulsive consumption on the Internet has become 
pervasive (Baumeister, 2002; Vohs and Faber, 2007), occurring 
in about 40% of all online expenditures (Verhagen and Dolen, 
2011). In academia, impulsive buying is defined as an unexpected 
purchase activity influenced by stimuli in the shopping 
environment, with three typical features: unplanned, illogical, 
and immediate (Rook, 1987; Lim et  al., 2016). Although 
researchers believe that consumers’ cognitive evaluation of 
impulsive buying behavior may be the chief factor in determining 
impulsive purchases (Rook and Fisher, 1995; Dholakia, 2000; 
Omar and Kent, 2001), it remains unclear how cognitive 
processes work and how other psychological factors are involved 
in impulsive buying.

A thorough understanding of consumer traits and 
appropriate market segmentation is crucial for a multinational 
company’s success (Brashear et al., 2009). Given the uniqueness 
of Chinese culture, coupled with the institutional environment 
and historical reasons, differences in Chinese consumer 
behavior and marketing localization cannot be  ignored. As 
a connotation of Chinese Confucian philosophy, Zhong Yong 
tendency (ZYT) occurs when we  consider an issue from 
multiple angles and give thorough attention to different 
views that lead to decisions for both oneself and the general 
good (Wu and Lin, 2005). Chinese people have a larger 
predisposition to engage in ZYT when attempting to make 
sense of the world and then make judgments and take action 
(Peng and Nisbett, 1999). Wu and Lin (2005) pointed out 
that to capture the characteristics of ZYT reflected in Chinese 
psychology and behavior, we  should start with specific 
situations, viewing ZYT as a cognitive process of individual 
events. The ZYT scale (Wu and Lin, 2005) has been utilized 
in a growing number of studies to examine the relationship 
between ZYT and conduct. For example, Ting-Yun and 
Cheng-Ta (2014) explored the relationship between people’s 
ZYT and their perceptual processing capacity. Wang et  al. 
(2013) investigated how ZYT is linked to the qualities of 
banner ad-watching behavior. Although the link between 
ZYT and human behavior has been widely investigated, little 
is known about how people’s impulsive purchases are related 
to their ZYT in specific circumstances (i.e., in e-commerce 
livestreaming). We  focused on ZYT to establish how it 
influences the formation of impulsive buying behavior, 

extending the conceptual domain of cross-cultural consumer 
research to include ZYT, and developing measures and 
manipulations of ZYT that can be  readily used by consumer 
behavior researchers in the livestreaming environment.

The stimulus-organism-response (SOR) model shows how 
a stimulus can provoke an organism to engage in internal 
processes to prepare for the ultimate response. The literature 
related to purchase behavior in the livestreaming environment 
usually pays attention to stimuli and responses, but the 
internal mechanism of impulse buying remains unclear. 
According to Guo et al. (2021), livestreaming features greatly 
boost consumers’ overall perceived value and purchase 
intention. Lu and Chen (2021) found that livestreaming 
hosts’ physical attributes, conveyed through vicarious product 
trials and values shared via instant engagement, enable 
consumers with similar physical traits and values to reduce 
product uncertainty and cultivate trust. Sun et  al. (2019) 
confirmed that IT affordability can affect customers’ purchase 
intention in livestreaming. Although impulsive buying is a 
rapid, spontaneous, and emotional phenomenon, internal 
processes remain significant (Huang, 2016). For example, 
Rook and Fisher (1995) considered impulsiveness as a 
cognitive construct and found a link between impulsiveness 
and impulsive behavior. ZYT describes the internal mechanism 
of consumers who seek the best state appropriately with a 
view of the whole situation and a mentality of self-control 
when faced with an external stimulus. Following the SOR 
framework, we  explored an impact mechanism to suggest 
that online consumers’ ZYT and EOC are associated with 
impulsive buying in the livestreaming environment. This 
study also stresses the stimulus role of sales promotion and 
atmospheric cues, which influence customers’ impulsive 
buying intention (IBI) through livestreaming engagement.

LITERATURE REVIEW

Zhong Yong
Zhong Yong (the Doctrine of the Mean), the embodiment 
of the essence of Chinese Confucian philosophy, has an 
integrated definition and rich connotations. “Zhong” (中) 
means considering things carefully from different standpoints 
and integrating exterior and interior factors. One’s affect, 
cognition, and behavior are always experienced and expressed 
in moderation (Lin et  al., 2020), which underlines 
appropriateness versus excessiveness, emotion, and conduct 
(Ji et  al., 2010). “Yong” (庸) means “the way,” highlighting 
fixed principles and unchangeable routines (Li et  al., 2019). 
The preservation of harmony, or the union of people and 
nature, is a core value of Zhong Yong (Zhou et  al., 2019b). 
Wu and Lin (2005) found that when making decisions, 
people with high Zhong Yong prioritize self-control, avoid 
fluctuations in ephemeral feelings, and modify their behavior 
according to their surroundings. Zhong Yong is not only 
a distinctive, vital philosophical concept in traditional Chinese 
culture but also a way of thinking that is used habitually 
by Chinese people (Yang, 2010). Tang et  al. (2020) found 
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that low levels of Zhong Yong are better for employee 
creativity in unpredictable situations as they cause 
overemphasis on compromise and giving in when times are 
uncertain. In addition, Zhong Yong plays an important role 
in Chinese consumers’ decision-making process (Aimee et al., 
2020). Sheng et al. (2019) revealed that Zhong Yong thinking 
is positively associated with green purchase intention among 
Chinese consumers based on three dimensions of consumer 
lifestyle (leadership, cost consciousness, and development 
consciousness). In addition, by indicating the moderating 
role of Zhong Yong thinking, Wang et al. (2021) demonstrated 
that people make an effective shift from an emotion-based 
hot-processing system to a cognitive-based cold-processing 
system to acquire self-control in their behavior in the face 
of major occurrences such as the COVID-19 pandemic, 
which results in impulsive buying behavior.

Numerous scholars have adopted Zhong Yong as a decision-
making style and a type of characteristic, introducing Zhong 
Yong thinking as a moderator (Tang et  al., 2020; Wang et  al., 
2021). However, according to Rokeach (1968), all interpretations 
of values are made up of three parts: a cognitive component 
that represents information, an affective component that can 
elicit feelings, and a behavioral component that is engaged 
when action is necessary. As a highly practical thinking style, 
Zhong Yong has a behavioral dimension that cannot 
be  overlooked because individuals subjectively encode and 
create varied interpretations of the events that they face (Chen 
et  al., 2020). On the one hand, Zhong Yong is a long-term, 
consistent personality trait and is seen as a cultural value; on 
the other hand, it can be  modified by external circumstances 
since it is a blend of many ways of thinking that can be altered 
depending on the scenario (Zhou et  al., 2019a). Based on 
this, researchers have begun to verify the mediating role of 
Zhong Yong in many circumstances. Hou et al. (2020) investigated 
the mediating effects of Zhong Yong on the relationship between 
parenting style and emotional distress among college students 
(i.e., symptoms of depression and anxiety). Lin et  al. (2020) 
verified that honesty-humility is positively correlated with 
dispositional awe, and this relationship is mediated by Zhong 
Yong thinking. According to Ting-Yun and Cheng-Ta (2014), 
individual differences in perceptual processing capacity are 
predicted by Zhong Yong, indicating that culture can influence 
cognitive processing style.

The Zhong Yong thinking scales (Chiu, 2000; Wu and Lin, 
2005; Huang et  al., 2012) have been utilized in a growing 
number of studies to show a link between ZYT and human 
conduct in a specific circumstance. The findings of them all 
pointed out that high Zhong Yong thinkers use a more broad 
and flexible cognitive processing style when engaging in the 
outside world. Using the Zhong Yong thinking Scale (Huang 
et  al., 2012; Wang et  al., 2013) investigated how ZYT affects 
banner ad viewing and evaluation. The result showed that 
high Zhong Yong thinkers were more sensitive to banner 
complexity and adopted a more global strategy to combine 
information from all regions of the advertisements compared 
to low Zhong Yong thinkers. Also, in the experiments of Ting-
Yun and Cheng-Ta (2014), participants completed a Zhong 

Yong Thinking Scale (Wu and Lin, 2005) and performed a 
redundant-target detection task. The relationship between an 
individual’s ZYT and perceptual processing capacity was explored, 
which revealed that users who exhibited a greater extent of 
Zhong Yong thinking processed information more effectively 
in an integrated manner. As a result, the study deeply explored 
ZYT and considered it as an intermediary variable between 
marketing stimulation and consumption behavior in the scenario 
of livestreaming. We  refer to the dominant framework of Wu 
and Lin (2005), who investigated Zhong Yong from the 
perspective of decision-making style in three dimensions: holistic 
orientation, perspective integration, and harmony maintenance.

First, holistic orientation expresses an inclination to deliberate 
on a situation from a global standpoint and to consider all 
constituent details when making decisions (Chou et  al., 2014). 
This is reflected in consumers’ decision-making processes, which 
involve long-term and short-term benefits and costs. Second, 
perspective integration requires individuals to incorporate 
perspectives on all sides, which facilitates reasonable resolution 
when people adopt compromising approaches to reconciling 
conflicting forces (Ji et al., 2010). As a compromise, perspective 
integration results in self-reflection and self-control under an 
external stimulus. Third, the ultimate goal of holistic orientation 
and perspective integration is to maintain harmony (Wu and 
Lin, 2005), which is an ideal state for relationships and a way 
to deal with conflict without having to resort to severe measures 
(Qu et al., 2018). When faced with an external stimulus, people 
with ZYT harmoniously attain their goals and make fair choices 
after considering internal and external factors.

Impulsive Buying
The concept of impulsive buying was first proposed by DuPont 
(the DuPont Consumer Buying Habit Studies, 1945–1965), who 
found that impulsive buying is the difference between real 
purchase behavior and a purchase plan. Rook (1987) defined 
impulsive buying as “buying something immediately when 
experiencing a strong impulse,” from the perspective of consumer 
psychology and behavior. With the rapid development of internet 
technology and e-commerce, academia has begun to study 
impulsive buying in online scenarios. Eroglu et  al. (2001) 
asserted that online shopping platforms rely on technical support, 
which provides more favorable and convenient conditions for 
impulsive shopping, such as convenient commodity information 
searches while shopping (Verhagen and Dolen, 2009), fewer 
time–space constraints (Eroglu et  al., 2001) and convenient 
online payment options (Kwon and Armstrong, 2002). In 
addition, promotion methods such as the lottery (Larose, 2006) 
and users’ increasing dependence on online purchases (Adelaar 
et  al., 2003) have made impulsive buying more common. 
However, some scholars maintain that traditional brick-and-
mortar approaches have advantages in stimulating impulsive 
buying (Madhavaram and Laverie, 2004).

Livestreaming e-commerce combines the high convenience 
of traditional online purchases with strong atmospheric cues 
and interactions in an offline purchase, which has the 
characteristics of authenticity, immersion, community, and timely 
interactions. The exterior design of live platforms (Gong et  al., 
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2020), atmospheric features (Gong et al., 2019), and interaction 
text (Fei et  al., 2020) have a significant impact on consumers’ 
impulsive purchases. Combined with atmospheric cues and 
different promotion methods via livestreaming, we  established 
a corresponding research model and examined the influence 
path and mechanism of atmospheric cues and sales promotion 
on IBI through empirical test results.

Previous studies on cross-cultural differences in impulsive 
buying behaviors indicate that Western consumers exhibit more 
impulsive buying behaviors than Eastern consumers. Zhang 
et  al. (2010) affirmed that beyond related cultural dimensions, 
the power distance belief (PDB) proposed by Hofstede (1984) 
has a great impact on impulsive buying. In Eastern societies 
with high-power distance beliefs, consumers have a stronger 
intention toward obedience and self-control (Zhang et al., 2010). 
While Westerners value the present more than the future, they 
prioritize immediate gratification over restraint or delayed 
gratification (Chen et  al., 2005) and are thus more likely to 
make an impulsive purchase. Markus and Kitayama (1991) 
also proposed that people’s impulsive buying behavior is 
influenced by self-construal (i.e., seeing oneself as tied to other 
people or not). Consumers with independent self-construal 
regard themselves as independent and autonomous, placing 
high importance on individuality and accomplishments, while 
consumers with interdependent self-construal view themselves 
as part of a broader group valuing connectivity, conformity, 
and group harmony, placing a high priority on safety and 
security (Zhang and Shrum, 2009). Although cultural differences 
can affect customer behavior, most existing research on 
consumers’ impulsive buying behavior is based on Western 
theoretical systems, ignoring the unique cultural traits of local 
circumstances in China.

Applying SOR Theory
Based on environmental psychology, the SOR model was first 
proposed by Mehrabian and Russell (1974), which indicates 
that stimulating cues (i.e., stimuli) from the environment trigger 
one’s internal evaluation (i.e., organism), which leads to an 
approach-and-avoidance reaction (i.e., response). Stimuli are 
triggers that elicit a response from customers and primarily 
include marketing stimuli such as promotions (Longdong and 
Pangemanan, 2015; Hasim et al., 2018), pricing (Xu and Huang, 
2014; Zou, 2018), and scarcity (Wu et  al., 2020b); website 
stimuli such as media format (Adelaar et  al., 2003), payment 
features (Dutta et  al., 2003), and visual appeal (Liu et  al., 
2013); and situational stimuli (Park et  al., 2012).

Organisms represent consumers’ internal processes and mental 
states from the stimulus to the response, including cognitive 
and affective intermediary processes. The cognitive reaction 
encompasses everything that goes on in people’s minds in 
terms of knowledge acquisition, processing, retention, and 
retrieval, including attitudes, beliefs, attention, comprehension, 
memory, and knowledge (Eroglu et al., 2001). Shoppers’ affective 
reactions can be  conceptualized as emotional responses that 
take place when people engage with their surroundings (Sun 
and Zhang, 2006), such as arousal (Lin and Lo, 2015), pleasure 
(Khalifa and Shen, 2007), enjoyment (Wu and Ye, 2013), flow 

experience (Hsu et  al., 2012), and dominance (Adelaar et  al., 
2003). On the theoretical basis of the SOR model, Kotler and 
Keller (2007) developed a consumer behavior model (Figure 1), 
arguing that external stimuli affect consumers’ psychology and 
characteristics, both of which play a critical role in intervening 
in the relationship between a stimulus and an individual’s 
response. In this study, the emotional factor represents consumers’ 
psychological state in the face of external incentives. Meanwhile, 
ZYT fundamentally determines wants and behavior as a cultural 
factor, as well as choices and desires over time as a personal 
factor (i.e., core value). Based on this, we  examined EOC and 
ZYT as affective and cognitive constructs, respectively, which 
comprise the organism of the SOR model.

As an outcome variable, a response denotes one’s approach 
or avoidance reaction following psychological changes, including 
psychological and behavioral responses (Donovan and Rossiter, 
1982; Sherman et  al., 1997). Marketing and environmental 
stimuli penetrate consumers’ consciousness, and a set of 
psychological processes combine with certain consumer traits 
to produce decision-making processes and purchase choices.

After reviewing the literature, it was noted that marketing 
research focuses on consumer behavior in physical stores and 
traditional online environments. However, over time, an increasing 
number of people have turned to livestreaming e-commerce 
for shopping. New types of stimulation are generated by new 
retail environments. The impact of new stimulation on consumer 
behavior, as well as the extent to which the mechanism and 
behavior boundary conditions of previous consumption conduct 
can migrate to a new environment, have become a focus of 
research. Rooted in SOR theory, Yang et  al. (2021) built a 
model of consumers’ purchase intention for fresh agricultural 
products under a livestreaming situation, introducing perceived 
trust and perceived risk as mediating variables. Zuo and Xiao 
(2021) explored the influence of cues from the livestreaming 
shopping environment on consumers’ impulsive buying behavior 
and the mediating roles of cognitive reactions (perceived 
usefulness) and affective reactions (perceived enjoyment).

Thus, we  refer to the past literature, and we  selected this 
mature theoretical framework to build the theoretical model. 
In the context of live e-commerce, we chose SPELS and ACELS 
as the stimuli, ZYT, and the EOC as the organism, and IBI 
as the response. Based on this model, we explored the internal 
relationships between diverse variables and the impact mechanism 
of impulsive buying to expand the application scope of SOR 
theory to the livestreaming environment. In particular, 
we  introduced the variable of ZYT into the SOR model to 
depict typical Chinese psychology in the context of livestreaming.

THEORETICAL DEVELOPMENT AND 
HYPOTHESES

Stimulus Factors of Livestreaming IBI
The Effect of SEPLS
Sales promotion is an important marketing method that affects 
consumer purchase decisions. It is usually designed around a 
time limit and material incentives (Lu and Qin, 2013). In the 
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context of livestreaming it refers to things such as “flash sales,” 
coupons for a limited time, and an exclusive price for live 
broadcasts; it gives consumers a certain kind of discount within 
a given period or some pure material incentive like lucky 
draws. The time limit is visible and updated promptly, which 
imposes time pressure on the viewer (Wu et al., 2021), influencing 
inner cognition and affect.

According to the pleasure-dominance-arousal (PDA) model 
proposed by Mehrabian and Russell (1974), emotion reaction 
comprises three dimensions: arousal, pleasure, and dominance. 
We focused on the effects of arousal and pleasure on impulsive 
buying behavior, as they are sufficient to indicate the emotional 
responses and states brought about by external stimuli (Russell 
and Pratt, 1980). Pleasure gauges the degree of happiness and 
satisfaction, while arousal measures the degree of stimulation 
and excitement when consumers are stimulated in a 
livestreaming environment.

Consumers’ pleasure and arousal may be  affected by online 
promotion strategies, price discounts, and their subjective 
disposable time. Finucane et  al. (2000) discovered that people 
under time constraints are more likely to rely on affect, which 
is accompanied by increased arousal levels. Maule et  al. (2000) 
found that time pressure positively affects an individual’s arousal. 
Consequently, the sensation of time pressure is created by a 
short decision-making window and arouses viewers during 
livestreaming. Furthermore, the influence of time scarcity on 
arousal may be  exacerbated by visualizing the time limit (Wu 
et  al., 2021). In addition, according to the transaction utility 
theory in commodity pricing developed by Thaler (1983), price 
discounts give consumers the perception of lower expenses, 
whereas non-price promotions give consumers the impression 
of higher benefits or utility. Consumers’ transaction utility is 
improved owing to the larger potential benefits provided by 
promotions; thus, purchases are more pleasurable for consumers.

According to Inbar et  al. (2010), decision-makers are more 
inclined to use heuristic thinking to make quick choices under 

time constraints. De Dreu (2003) showed that time pressure 
reduces individuals’ (self-reported) motivation to absorb 
information and increases their reliance on inadequate decision 
heuristics. As a result, during livestreaming promotion with 
high time constraints, ZYT, used to think comprehensively 
and integrally, may be  inhibited. Consumers will struggle to 
use ZYT to develop a thorough view of a product as they 
lack the time to gather comments and combine the opinions 
of others and themselves. In addition, due to higher discounts, 
viewers’ utility of obtaining timely satisfaction may exceed that 
of delaying a purchase, so they are less likely to estimate the 
rationality of purchase decisions from a long-term perspective 
and to violate ZYT. Thus, we formulated the following hypotheses:

H1: SPELS dampens ZYT.
H2: SPELS promotes EOC.

The Effect of ACELS
Atmospheric cues emerge in a shopping environment that stimulates 
consumers’ interest in shopping (Demangeot and Broderick, 2010). 
E-commerce livestreaming is a unique setting in which traditional 
offline and online purchases are lacking. Compared to web-based 
e-commerce, livestreaming can foster more authenticity and 
interactivity during online shopping, causing more customers to 
make impulsive purchase decisions (Sun et al., 2019; Ming et  al., 
2021). Unlike traditional establishments, e-commerce livestreaming 
allows for “multi-to-multi” communication, as opposed to 
“one-to-one.” Liu et al. (2020) found that the interactive, authentic, 
entertaining, and visual features of e-commerce livestreaming 
affect consumers’ purchase behavior by activating their emotional 
or cognitive responses. Hence, we  chose three typical features 
of atmospheric cues in e-commerce livestreaming: the “interactive 
atmosphere,” the “entertainment atmosphere,” and the “safety 
atmosphere.” The “interactive atmosphere” refers to two-way 
information exchanges between the viewer, the anchor, and the 
audience via the (bullet) screen. The “entertainment atmosphere” 

FIGURE 1 | Model of consumer behavior based on traditional stimulus-organism-response (SOR) theory. Source: Kotler and Keller (2007).
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entails a type of setting that can make viewers feel satisfied, 
such as the anchor’s amusing explanation or interesting content 
on the (bullet) screen. The “safety atmosphere” denotes the degree 
to which viewers trust a live description to match a genuine one.

E-commerce livestreaming, as a sales platform with 
tremendous engagement and entertainment features, can stimulate 
audiences’ emotional reactions in the following ways. First, 
the bullet screen will enhance consumers’ entertainment and 
flow experiences (Chen and Lin, 2018), immersing them in 
the diversity of entertainment. Second, highly entertaining 
livestreaming can help consumers to experience an excited 
and pleasant mental state while shopping (Ma and Mei, 2018). 
Third, the more trustworthy a website is, the more comfortable 
consumers will be  (Van Der Heijden and Verhagen, 2004), 
and higher perceived security brought about by the real 3D 
display of live broadcasts enhances viewers’ feelings of pleasure.

The interactivity and entertainment atmosphere created by 
interacting with the anchor and other viewers through (bullet) 
screens make viewers fall into a flow state, with a focus on 
watching phenomena live and posting comments (Li and Peng, 
2021). Individuals’ concerns regarding external assessments 
decrease when entering a flow state (Sinnett et  al., 2020), thus 
failing to activate ZYT, which leaves them unable to think 
holistically and integrally, causing them to fail to judge the 
authenticity of external information and the rationality of their 
behavior. By reducing the perceived risk of making a purchase, 
the security atmosphere prevents viewers from engaging in 
further consideration, namely by restraining ZYT. As such, 
we  formulated the following hypotheses:

H3: ACELS restrains ZYT.
H4: ACELS invokes EOC.

The Organism of Livestreaming IBI
The Effect of ZYT on IBI
Moser et  al. (2019) indicated that encouraging deliberation 
and avoidance can help customers avoid making impulsive 
purchases. According to Vohs and Faber (2007), the depletion 
of self-regulatory resources leads to impulsive buying behavior. 
Individuals who experience ZYT tend to have a moderate 
attitude and monitor their behavior constantly, restraining their 
desires and inhibiting impulsive purchase intention due to 
self-control (Vohs and Faber, 2007). Furthermore, those with 
ZYT tend to interpret information holistically rather than 
focusing on short-term temptations. They recognize and 
externalize the long-term cost of impulsive buying, reducing 
impulse buying intention by balancing pros and cons. Thus, 
we  formulated the following hypothesis:

H5: ZYT limits IBI.

The Effect of EOC on IBI
Youn and Faber (2000) asserted that emotions serve as potential 
internal stimuli that trigger impulsive buying. Consumers experience 
complex emotional processes in impulsive buying (Rook, 1987), 
including strong impulses before shopping, as well as excitement 

and pleasure during shopping. In academia, it is widely believed 
that a substantial portion of impulsive buying by customers is 
due to their favorable emotional reactions (Hausman and Siekpe, 
2009; Wu et  al., 2020a). Jeon (1990) and Chang et  al. (2012) 
confirmed that emotional pleasure and arousal both directly affect 
impulsive buying behavior. When consumers experience high 
levels of arousal and pleasure, they maintain a positive mood, 
exaggerate their requirements and economic strength, and diminish 
the intensity of rational thought, which easily results in impulsive 
buying. Accordingly, consumers’ positive affective reactions—that 
is, a high degree of pleasure and arousal—have a positive impact 
on IBI. Thus, we  developed the following hypothesis:

H6: EOC promotes IBI.

The Effect of EOC on ZYT
From the sociocultural standpoint of emotions, Mancuso and 
Sarbin (1998) defined emotions as a comprehensive system whose 
generation, maintenance, and recovery are influenced by 
circumstances and the cognition process. According to Gross 
(2010), emotion regulation methods operate at the cognitive level. 
ZYT may have an impact on emotions because it encourages 
people to look at things from many angles and to avoid experiencing 
or expressing intense sensations (Ji et  al., 2010). The global and 
flexible cognitive processing style of people with ZYT has been 
identified (Wang et  al., 2013). Yang (2008) pointed out that ZYT 
is involved in two stages of emotional expression. When emotions 
are not exhibited, ZYT stops them from forming because people 
focus more on careful consideration before generating a mood, 
as well as calming down sentiments and disturbances; this is 
rarely addressed in Western emotional psychology. The other stage 
entails self-control and self-restraint once emotions have been 
formed, which can have a favorable psychological impact on people.

Hence, the impact of ZYT on emotion regulation is multi-
dimensional, including the thinking process at the metacognitive 
level (Ji et  al., 2010) and the use of specific cognitive methods 
to integrate situational information and event clues. This is 
consistent with the view that ZYT is not only a value but 
also a method and practice in philosophical speculation. As 
such, we posited that the ZYT would influence emotional control.

H7: ZYT limits EOC.

The Mediating Role of EOC and ZYT
Consumers’ impulse to make a purchase is characterized by high 
affective activation, which requires minimal or little cognitive 
effort to develop (Weinberg and Gottwald, 1982; Ning Shen and 
Khalifa, 2012). According to the “affective-cognitive” model, 
proposed by Shiv and Fedorikhin (2002), consumers’ cognitive 
load, decision-making time, external stimulus form, and other 
aspects alter available processing resources, increasing the role 
of affect in decision-making and decreasing the contemplation 
of repercussions of choices. People are more likely to make 
irrational purchase decisions when their cognitive load is high 
(Liu, 2014). When encountering encouraging promotional 
information in the form of time constraints, material incentives, 
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and highly interactive and entertaining ACELS, consumers are 
mentally preoccupied and must make choices quickly, so they 
are more likely to make decisions based on EOC rather than 
ZYT, which leads to IBI. Thus, we  posited that sales promotion 
and atmospheric cues would promote impulse buying, inducing 
positive EOC and suppressing ZYT.

EOC can mediate between marketing stimuli (i.e., ACELS 
and SPELS) and IBI, serving as a psychological process triggered 
by the shopping environment. Wu et  al. (2021) hypothesized 
that limited-time scarcity could increase customers’ perceived 
arousal, leading to online impulsive buying based on the competitive 
arousal model (Ku et al., 2005). The sales promotion of livestreaming 
will place consumers under time constraints and arouse them. 
They will be  enticed by tangible rewards such as a lucky draw, 
thereby succumbing to the anchor’s persuasion and having an 
irresistible IBI. Chang et  al. (2011) found that the characteristics 
of the retail environment influence impulse buying through 
consumers’ positive emotional responses. Interactivity and 
entertainment atmospheres, such as anchors’ interaction orientation, 
will have a positive effect on viewers’ immersion (Liao et  al., 
2022), causing people to lose track of time, disregard their 
surroundings, and experience intense pleasure and arousal (Van 
Noort et  al., 2012). Hence, consumers are readily affected by 
the persuasion of anchors, leading to more impulsive 
buying behavior.

Individuals under time constraints are prone to using an 
“affect heuristic” (Finucane et  al., 2000) in which consumers 
can only observe the surface information of transactions 
and are more impulsive in their decision-making (Swain 
et  al., 2006). According to Wu and Huan (2010), high time 
pressure makes it more difficult for customers to holistically 
analyze hazards, thus leading to impulsive purchases. In 

livestreaming, the time pressure imposed by visual and real-
time updated time displays limits consumers’ cognitive 
resources, reducing the breadth and depth of their thinking 
and thereby inhibiting their ZYT, making it difficult for them 
to form a comprehensive, objective view of goods. 
Consequently, consumers are more likely to be  swayed. As 
such, consumers are more likely to be  influenced by sales 
promotions and purchases on a whim. The enthusiastic 
interactions between viewers and anchors cause consumers 
to become immersed in livestreaming, leading them to enter 
a flow state (Li and Peng, 2021) that prevents them from 
further evaluating a given product. By rendering a highly 
interactive and entertaining atmosphere, consumers’ IBI is 
fostered (Figure  2). Thus, we  formulated the 
following hypotheses:

H8a: ACELS is positively related to IBI via the mediating 
effect of ZYT.
H9a: SPELS is positively related to IBI via the mediating 
effect of ZYT.
H8b: ACELS are positively related to IBI via the 
mediating effect of EOC.
H9b: SPELS is positively related to IBI via the mediating 
effect of EOC.

METHODOLOGY

Questionnaire Design and Data Collection
The initial stage of this study involved building the research 
model and questionnaire items. To obtain the validated scales 
employed in our research, we referred to several relevant documents 

FIGURE 2 | Research model.
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and included some scale items in the original pool as candidate 
questionnaire items. In addition, we adapted some self-developed 
questions from classic literature to suit the livestreaming purchase 
environment. After gathering the candidate measurement items 
to improve the project, we  held numerous personal interviews 
with young college students from a major university in Zhejiang 
Province. The iterative interview approach demonstrated that the 
scale entries accurately reflected the required phenomena, and 
essential ideas were not missing from the conceptual framework 
development domain.

The final questionnaire consisted of three parts. The first 
part explains the basic information of the questionnaire, including 
a description of the livestreaming promotion scene, IBI, and 
pertinent instructions from the Doctrine of Zhong Yong. 
Participants were asked to fill out the questionnaire according 
to their most recent live shopping experience. We  used the 
second part to collect basic information on the participants, 
including their gender, age, monthly income, education level, 
and monthly disposable income. The third part encompasses 
the five variable scales involved in the research model, in 
which we  measured 17 questions.

We collected questionnaires through the Wenjuanxing app, 
which is a widely used data collection app in China. 
We  distributed 500 questionnaires, of which we  collected 485. 
We utilized an attention check question to see if the participants 
were paying attention to the survey questions, which helped 
improve the quality of the acquired empirical data. After deleting 
those with completely identical answer options and those with 
less than 1 min of answer time, 478 valid questionnaires remained, 
with a response rate of 95.6%. The descriptive statistics of the 
survey samples are presented in Table 1; 47.3% of the respondents 
were male and 52.7% were female. In addition, 64.8% had a 
bachelor’s degree or above, and most were aged between 18 
and 31 years, accounting for 44.1%.

Variable Measurement
To ensure the accuracy and practicability of the questionnaire, 
we  based all measurement items on the previous maturity 
scale. For the present study, the items were adapted to fit the 
context of e-commerce livestreaming. We  used a five-point 
Likert scale ranging from 1 (strongly disagree) to 5 (completely 
agree) to gauge all items. As it originated from traditional 
Chinese culture, we  derived the measurement of Chinese ZYT 
from Confucian philosophy. ZYT was measured by the Zhong-
Yong Thinking Style Scale, which was developed by Wu and 
Lin (2005) and Zhou and Yang (2021). The Zhong-Yong Thinking 
Style Scale consists of three factors: holistic orientation, 
perspective integration, and harmony maintenance. We  took 
the EOC scale from Cheng et  al. (2009) and Mehrabian and 
Russell (1974), including pleasure and arousal. We  adapted 
the three measurement items of ACELS from Wang et  al. 
(2022), Dmitri (2017), Chen and Lin (2018) and 
Wongkitrungrueng and Assarut (2020), including the interactivity, 
entertainment, and safety atmospheres. We obtained four items 
measuring SPELS from Chou (2019), Lin and Lin (2013), 
Duncan Herrington and Capella (1995) and Rook (1987), 
including two dimensions: time limits and material incentives. 

We  took the items measuring IBI from Beatty and Ferrell 
(1998), Liu et  al. (2013) and Dmitri (2017) (see Appendix 
for full measurement items of all the variables).

MODEL VALIDATION

Measurement Model Tests
To assess the model’s fitness, we  used Smart PLS 3.0 and SPSS 
24 to examine its reliability, convergent validity, and discriminant 
validity. We  performed reliability tests using Cronbach’s alpha, 
composite reliability (CR), and average variance extracted (AVE; 
Nunnally, 1978). According to the SPSS reliability test, the Cronbach’s 
alpha values for all constructs varied from 0.901 (EOC) to 0.944 
(IBI), which was significantly greater than the recommended 
threshold of 0.70 (Hair et  al., 2006). Internal consistency can 
be  ensured by determining the composite reliability of constructs 
(Fornell and Larcker, 1981). The composite reliability values were 
all greater than 0.7 (Hair et  al., 2017a,b), ranging from 0.911 
(ACELS) to 0.934 (IBI). The Roh_A value for each construct 
was well above the recommended threshold (Dijkstra and Henseler, 
2015) of 0.7, revealing values ranging from 0.872 (EOC) to 0.907 
(ZYT). This shows that the internal consistency of the measurement 
items was good, and the reliability was acceptable.

We classified the validity tests into convergent and discriminant 
validity to ensure that the questionnaire was valid. For the 
convergent validity tests, we  established the degree to which 
operationalization is similar to (i.e., converges on) other 
operationalizations, which should theoretically be  similar. 
We  used the AVE values to check for convergent validity. As 
seen in Table  2, the AVE of each latent variable is greater 
than 0.5 (Fornell and Larcker, 1981), indicating convergent 
validity. In addition, all items in the validity analysis had factor 
loadings >0.725, which exceeded the acceptable level of 0.70 
(Hair et  al., 2017c). For discriminant validity, we  examined 
the degree to which the operationalization is not similar to 

TABLE 1 | The demographic traits of the respondents (N = 478).

Variable Category Frequency Percentage (%)

Gender Male 226 47.3
Female 252 52.7

Age (years) Under 18 88 18.4
18–31 211 44.1
31–40 95 19.9
41–50 84 17.6

Education 
level

High school and below 47 9.80
Higher vocational school 
(including enrollment)

121 25.3

Bachelor’s degree (including 
enrollment)

199 41.6

Graduate degree or higher 
(including enrollment)

111 23.2

Monthly 
income 
(RMB)

Under 1,000 27 5.60
1,000–3,000 (including 3,000) 196 41.0
3,000–5,000 (including 5,000) 59 12.3
500–7,000 (including 7,000) 60 12.6
7,000–9,000 (including 9,000) 54 11.3
Above 9,000 82 17.2
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(i.e., diverges from) other operationalizations, which theoretically 
should not be  similar. We  assessed the discriminant validity 
of the constructs using the method developed by Fornell and 
Larcker (1981) comparing the square root of each latent variable’s 
AVE with the correlation coefficient of each latent variable, 
based on the idea that a construct shares more variance with 
its associated indicators than any other construct. As presented 
in the cross-loading matrix in Table  3, each item’s correlation 
coefficient was larger than the correlation coefficient in other 
dimensions, exhibiting sufficient discriminant validity (Wynne, 
1998). We  confirmed the convergent and discriminant validity 
of all constructs of the proposed research model.

Next, we  put all variables into exploratory factor analysis 
(EFA), tested the outcomes of non-rotational factor analysis, 
and determined the minimum number of factors necessary to 
explain the variation in the variables. If only one factor has 
special explanatory power, a serious common method deviation 
can be  determined (Eby and Dobbins, 1997; Livingstone et  al., 

1997). We added a potential marker variable to the hypothetical 
model, which is theoretically unrelated, and calculated the 
correlation between the unrelated and study variables. The path 
coefficients were consistent with those of the original model, 
with a few differences. Thus, common method variance is not 
a serious problem in this research model.

Structural Modeling Test
We utilized path analysis to examine the effects in the research 
model and to test the hypotheses (Hair et  al., 2006; Salari 
et  al., 2020). The results are presented in Figure  3. Based on 
our discussion and review of earlier studies, we  employed a 
bootstrapping technique to obtain the t-statistic, determining 
the significance of the paths using 5,000 resamples (Peng and 
Lai, 2012; Hair et al., 2017b) and incorporating control variables 
(sex, age, education level, and monthly income) to apply ACELS, 
EOC, IBI, SPELS, and ZYT. Figure 3 depicts the path coefficients 
and explains the variances in the conceptual model employed 
in this investigation. We  calculated the factor scores of the 
five key constructs using the means and SDs of the bootstrap 
samples from (partial least squares) PLS analysis.

For H1, a significant path coefficient of −0.524 (t = 8.702, 
p < 0.01) confirmed the negative effect of promotion on ZYT. This 
finding indicates that the promotion strength of livestreaming 
broadcasts significantly affects Chinese buyers’ ZYT. The 
significant path coefficient of 0.48 (t = 10.807, p < 0.01) 
demonstrates a positive relationship between SPELS and EOC, 
i.e., H2 is supported. In line with our proposed hypothesis, 
the PLS analysis provides strong support for H3 (β = −0.321, 
t = 6.512, p  < 0.01) regarding the negative relationship between 
ACELS and ZYT. H4 predicted that the atmosphere of 

TABLE 2 | Analytical results of the factor loading, mean, SD, Cronbach’s alpha, AVE, roh_A, and composite reliability.

Construct Items Factor loading Mean SD α CR AVE rho_A

ACELS ACELS1 0.778*** 3.021 0.964 0.921 0.911 0.674 0.878
ACELS2 0.871*** 3.238 1.392
ACELS3 0.878*** 3.372 1.298
ACELS4 0.720*** 3.441 1.690
ACELS5 0.848*** 3.184 1.352

EOC EOC1 0.844*** 2.952 1.025 0.901 0.912 0.723 0.872
EOC2 0.834*** 2.646 1.112
EOC3 0.823*** 2.946 1.320
EOC4 0.898*** 3.021 1.271

IBI IBI1 0.938*** 2.607 1.780 0.944 0.934 0.780 0.904
IBI2 0.762*** 3.052 1.029
IBI3 0.918*** 3.067 1.570
IBI4 0.904*** 2.657 1.387

SPELS SPELS1 0.845*** 2.854 1.153 0.934 0.923 0.750 0.889
SPELS2 0.844*** 2.579 0.738
SPELS3 0.889*** 2.879 1.110
SPELS4 0.886*** 3.132 1.260

ZYT ZYT1 0.882*** 3.073 1.324 0.938 0.929 0.687 0.907
ZYT2 0.920*** 3.471 1.145
ZYT3 0.829*** 3.199 1.269
ZYT4 0.769*** 2.678 1.085
ZYT5 0.906*** 3.437 1.215
ZYT6 0.725*** 2.994 1.457

SD, standard deviation; α, Cronbach’s alpha; DV, dependent variable; AVE, average variance extracted; and CR, composite reliability. 
***Significant at p < 0.01.

TABLE 3 | Analytical results of discriminant validity (Fornell–Larcker criterion).

ACELS EOC IBI SPELS ZYT

ACELS 0.821
EOC 0.785 0.850
IBI 0.790 0.773 0.883
SPELS 0.813 0.800 0.845 0.866
ZYT −0.747 −0.690 −0.828 −0.785 0.829

ACELS, atmospheric cues in e-commerce livestreaming; EOC, emotions of online 
consumers; IBI, impulsive buying intention; SPELS, sales promotion in e-commerce 
livestreaming; ZYT, Zhong Yong tendency. Diagonal elements are the square roots of 
the AVE of the construct.
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FIGURE 3 | PLS results of the research model. ***, stands for the significance level of 0.001 and ns, refers to insignificance.

livestreaming would stimulate EOC. In this case, the hypothesis 
(β = 0.394, t = 7.973, p < 0.01) was supported. The influence of 
ZYT on IBI (i.e., H5) was confirmed by its significant path 
coefficient of −0.328 (t = 7.805, p < 0.01). This finding suggests 
that ZYT negatively affects the IBI of consumers in livestreaming 
promotion. According to H6, the direct link between EOC 
and IBI is positive. The outcomes also support this hypothesis 
(β = 0.117, t = 3.194, p < 0.01). However, contrary to our hypothesis, 
the effect of ZYT on EOC is not significant (β = −0.064, t = 0.061, 
p  > 0.01); that is, H7 does not hold.

In addition to evaluating the significance of the path 
coefficients, we assessed the model’s predictive power by observing 
the coefficient of the endogenous structure to determine the 
efficiency value (Hair et  al., 2014). We  computed the R2 of 
related constructs; the results are shown in Figure  3, with 
65.1% of the variance in ZYT and 69.3% of the variance in 
EOC. In addition, both ZYT and EOC explain 82.7% of the 
variance in the IBI. Further, we  performed a blindfolding 
procedure (Ning and Liu, 2008) with an omission distance of 
seven to obtain the stone–Geisser’s Q2 value (Hair et al., 2014). 
The findings imply that the Q2 values for EOC, IBI, and ZYT 
were 0.495, 0.636, and 0.432, respectively. As both values were 
above zero, the research model was considered to have 
predictive relevance.

Analysis of the Mediating Effect
We used bootstrapping and Sobel’s test to verify the effect 
Sobel (1982) test evaluates the significance of intermediaries 
by finding the product of coefficients (ACELS→EOC*EOC → IBI, 
etc.), which relies on the distribution assumption whereby the 
distribution of indirect effects tends to be  asymmetric and 
skewed unless the mean is much greater than the SD (Stone 
and Sobel, 1990; MacKinnon et  al., 2004). Since asymmetry 
affects the applicability of Sobel’s test when working with small 
sample sizes, Stine (1990) pioneered the deployment of 
bootstrapping to analyze mediation processes.

We estimated the path model using bootstrapping without 
the interaction of a mediator (Table  4). The outcomes reveal 
four direct paths that are statistically significant, which indicates 
that the mediation tests of ZYT and EOC are reasonable. 
We  required the significance of indirect paths to verify that 
both EOC and ZYT mediate the relationship between ACELS 
and consumers’ IBI, and between SPELS and IBI. For H9b, 
the t-value of the indirect path (SPELS→EOC → IBI) is 3.147, 
with a value of p of 0.004. Hence, SPELS has a significant, 
indirect impact on IBI through EOC. Likewise, the t-value of 
the indirect path (SPELS→ZYT → IBI) was 5.198, i.e., significant 
at the 10% level. This shows that ZYT mediates the relationship 
between sales promotion and IBI, proving the H9a hypothesis. 

TABLE 4 | Test results summary (H1–H7).

Hypothesis Relation Path coefficient Std. error T p Significance Tested results

H1 SPELS→ZYT −0.524 0.060 8.702 <0.01 *** Supported
H2 SPELS→EOC 0.480 0.044 10.81 <0.01 *** Supported
H3 ACELS→ZYT −0.321 0.049 6.512 <0.01 *** Supported
H4 ACELS→EOC 0.394 0.049 7.973 <0.01 *** Supported
H5 ZYT → IBI −0.328 0.042 7.805 <0.01 *** Supported
H6 EOC → IBI 0.117 0.037 3.194 <0.01 *** Supported
H7 ZYT → EOC −0.064 −0.065 0.061 0.295 ns Not supported

***, stands for the significance level of 0.001 and ns, refers to insignificance.
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As for H8b, the t-value of the indirect path (ACELS→EOC → IBI) 
is 3.099, with a value of p of 0.003, i.e., significant at 10%, 
which demonstrates that the influence of ACELS on consumers’ 
IBI is mediated by EOC. Lastly, the t-value of 5.152 shows 
that ZYT mediates the relationship between ACELS and IBI, 
thereby establishing H8a (ACELS→ZYT → IBI).

According to Hair et  al. (2014), the level of mediation is 
computed through the variance accounted for by VAF (indirect 
effect/total effect*100). As seen in Table  5, because the value 
of VAF is larger than 20 and smaller than 80, EOC partially 
mediates the relationship between ACELS and IBI. Likewise, 
ZYT partially mediates the relationship between SPELS, IBI, 
and ACELS. However, the mediating effect of EOC on SPELS 
and IBI is weak.

DISCUSSION AND CONCLUSION

Although users’ perception of livestreaming has been discussed 
using flow theory (Oyedele and Simpson, 2018), self-identity 
theory (Yang and Lee, 2018), social identity theory (Hu et  al., 
2017), gratification theory (Mäntymäki and Islam, 2015), and 
perceived value theory (Rubio et  al., 2019), it is still unclear 
how environmental stimuli of livestreaming play distinct roles 
in the inner organism of online consumers when they make 
impulsive buying decisions. Based on SOR theory, we examined 
the process of consumers’ IBI from external stimuli to internal 
organisms. Our findings are helpful for scholars and practitioners 
to thoroughly understand the psychology and behavior of 
livestreaming customers by emphasizing the formation of 
consumers’ impulsive purchase mechanisms during livestreaming. 
We  incorporated a traditional Chinese cultural value, Zhong 
Yong, into the consumer behavior research model, which benefits 
multinational organizations and foreign brands in gaining insight 

into Chinese consumers’ preferences to utilize livestreaming 
marketing tools. Our empirical results provide valuable insight.

First, atmospheric cues and sales promotion in the 
livestreaming environment are two important factors in the 
mechanism of consumers’ impulsive buying. H4 shows that 
ACELS can directly influence EOC, which is in line with past 
research (e.g., Chen and Lin, 2018; Ma and Mei, 2018). In 
this study, we  measured ACELS using three dimensions: the 
interactive, entertainment, and safety atmospheres. To provide 
alluring atmospheric cues, e-commerce livestreaming platforms 
should leverage information technology as an interactive medium 
and transmission bridge between livestreaming platforms, 
anchors, and customers. The “magic of bullet screen interactions” 
(Zhou et  al., 2018), for example, provides a channel for online 
customers to ask questions spontaneously and to receive live-
streamed comments from anchors, considerably improving 
information acquisition and marketing efficiency 
(Wongkitrungrueng et  al., 2020). By employing a simple, easy-
to-use, personalized, and amusing livestreaming environment 
to establish a comfortable and controllable communication 
channel, streamers can acquire competitiveness and generate 
a distinctive image in the community, which is the root of 
boosting sales, revenue, and profit.

According to the verification of H2 and H9b, promotion 
methods (i.e., time limits and material incentives) adopted for 
livestreaming will directly affect EOC and indirectly affect IBI 
by arousing emotions. Due to time-limited promotion, consumers 
feel pressed for time and become enthusiastic, prompting them 
to make rapid purchases. Anchors should employ “flash sale” 
promotions, which shorten the time it takes for consumers to 
make choices, reminding them of the urgency of time and 
letting them perceive time pressure. Owing to the significant 
growth in the number of visits and clicks during live promotions, 
emphasis should be  placed on attentive customer service and 

TABLE 5 | Mediating test.

Effect Path Path 
coefficient

Indirect 
effect

SD Total effect VAF t p Results

Direct without 
mediator

SPELS→IBI 0.620 Not applicable 13.24 <0.001 H9b supported

Indirect with 
mediator

SPELS→IBI 0.461 Not applicable 0.515 10.5% 3.147 0.004
SPELS→EOC 0.480 0.057 0.018
EOC→IBI 0.118

Direct without 
mediator

SPELS→IBI 0.620 Not applicable 13.24 <0.001 H9a supported

Indirect with 
mediator

SPELS→IBI 0.461 Not applicable 0.635 27.4% 5.198 <0.001
SPELS→ZYT −0.523 0.172 0.033
ZYT→IBI −0.328

Direct without 
mediator

ACELS→IBI 0.127 Not applicable 3.393 0.001 H8b supported

Indirect with 
mediator

ACELS→IBI 0.082 Not applicable 0.127 35.4% 3.099 0.003
ACELS→EOC 0.394 0.047 0.015
EOC→IBI 0.118

Direct without 
mediator

ACELS→IBI 0.127 Not applicable 3.393 0.001 H8a supported

Indirect with 
mediator

ACELS→IBI 0.082 Not applicable 0.185 55.7% 5.152 <0.001
ACELS→ZYT −0.319 0.103 0.020

ZYT→IBI −0.323
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reliable product quality assurance, rather than blindly focusing 
on front-end customer drainage. Furthermore, favorable 
challenges in the online shopping process, such as shopping 
and finding higher-quality products at low cost, might influence 
consumers’ emotional experiences (Wu et  al., 2016). Hence, 
anchors should identify ideal material incentives for goods 
based on their product positioning on a live stream. For example, 
“price discounts” entice buyers to make spontaneous purchases 
when they are fully aware of a product’s characteristics. A 
“full cut” campaign is a price reduction that encourages customers 
to spend more money. Customers may be  enticed to make a 
second purchase through the “full coupon” action, which is a 
kind of pricing promotion designed to encourage repeat purchases.

Second, according to the results regarding the organism, 
EOC and ZYT both influence impulsive buying in the 
livestreaming environment. In line with Youn and Faber (2000), 
the outcomes of H6 indicate that EOC has a positive impact 
on impulsive buying behavior. Some researchers have focused 
on this path but are mainly limited to traditional offline 
transactions (e.g., Weinberg and Gottwald, 1982; Piron, 1991). 
Thus, our findings add value to the livestreaming environment 
in China with genuine evidence, manifesting desired results 
that are helpful for practical implications; dynamic outcomes 
can also be  acquired. As the organism of the SOR framework, 
EOC plays a mediating role in the path from the stimulus to 
the response, which is consistent with Donovan et  al. (1994). 
To actively enhance consumers’ pleasure and emotions and 
provide them with lasting appeal, streamers should attach deep 
importance to consumers’ real-time interactive feedback and 
mobilize their sensory ability.

We incorporated a unique and novel mediator, Zhong Yong, 
to extensively explore the decision-making process of Chinese 
consumers in livestreaming. Zhong Yong philosophy represents 
a moral ideal in which a person’s affect, cognition, and behavior 
are constantly experienced and expressed in moderation: not 
too much or too little, but an appropriate balance (Ji and 
Chan, 2017). From the verification of hypotheses H8a and 
H9a, we  empirically established the mediating role of ZYT in 
the relationship between the stimulus (i.e., ACELS and SPELS) 
and the response (i.e., IBI), which is in line with Qtaishat 
(2021). As the thinking mode casts light on a consumer’s 
behavior and predisposition before taking an action, analyzing 
the mediating role of ZYT provides a greater, more in-depth 
understanding of consumers’ purchase behavior. Our research 
partially fills this gap by positioning ZYT as a whole concept, 
including holistic orientation, perspective integration, and 
harmony maintenance, as well as expanding its real scenario 
to the livestreaming environment.

Chinese people with ZYT are more likely to obtain a holistic 
orientation, and to view products and promote them from 
global and comprehensive angles, weighing both the good and 
bad sides of their behavior on a cognitive basis (Wang et  al., 
2013). H5 suggests that ZYT dampens IBI, which is in line 
with Wu and Lin (2005). ZYT is key to the success of e-commerce 
marketing to ensure that sales promotion makes it profitable 
to sell to consumers and that messages are accurately transmitted 
to them through effective channels. Apart from strengthening 

publicity, merchants should pay attention to promotion strategies 
and the diversification of promotion channels. The forecast of 
livestreaming promotion is often displayed a few days before 
a broadcast, and consumers can fully grasp product attributes 
such as brand, size, and usage scenario in advance, reducing 
the time and energy needed to look for information. When 
it comes to a broadcast, detailed and patient explanations by 
the anchor, together with huge price discounts or other generous 
material incentives, will greatly arouse consumers’ instant desire 
to make a purchase.

Perspective integration requires individuals to integrate 
perspectives on all sides and is a process of self-reflection and 
self-control. Consumers with perspective integration tend to 
behave according to the cognitive processing system rather than 
the emotional processing system, thus restraining IBI. E-commerce 
businesses should try to understand Chinese consumers’ 
personality traits and habits to avoid their antagonistic psychology 
caused by excessive marketing. The threshold price should not 
be  set too high for a “full cut” promotion, and the magnitude 
of a sales discount should not be excessive. Otherwise, consumers 
with ZYT will doubt brand integrity and product value, thus 
discouraging purchase tendency or even giving up buying the 
products in the end. Merchants should consider the characteristics 
of Chinese consumers and choose marketing strategies suitable 
for the Chinese public. To prove it with a vivid example, 
compared to “maximum 1,000 minuses 200,” Chinese consumers 
are more likely to accept “maximum 300 minus 60.”

Finally, people with ZYT aim to maintain harmony. Unlike 
the Western cultural values of rivalry and control, Confucian 
Zhong Yong seeks harmony between people and nature. Based 
on the awe of heaven, it is emphasized that the gift of nature 
should be  exploited responsibly. Chinese citizens traditionally 
reject consumerism since it lacks a clear, deliberate attitude 
on the central point of maintaining the human-nature balance; 
they leap out of materialism, limiting the desire for prosperity. 
As a result, focusing too much on passenger flow and gross 
merchandise volume while ignoring brand building and 
operational efficiency will increase consumer concerns and 
conservatism, and will further deteriorate the marketing 
environment and competitive advantage for enterprises.

ZYT is a cognitive factor that constitutes an organism, along 
with EOC. Although many studies have shown that Zhong 
Yong exerts emotional control (Ji et  al., 2010), the effect of 
ZYT on EOC is not significant; that is, H7 does not hold. 
Based on the affective-cognitive mode, we  propose that the 
emotional and cognitive systems function independently and 
in parallel, which is in line with Wang et  al. (2015). During 
the decision-making process, the processing directions of the 
two systems may be  consistent or opposite. In the impulsive 
buying scenario, consumers choose between two paths through 
the ZYT or EOC, which lead in opposite directions. The final 
response is stimulated by dominance. In sum, we  explored a 
unique way to explain impulsive buying behavior in livestreaming 
from the standpoint of the traditional Chinese value of Zhong 
Yong. However, we suggest that the effect of ZYT on consumer 
behavior may be  far more complex, thus warranting a more 
comprehensive investigation in future.
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APPENDIX

Constructs and items.

Construct Items# Scale items References

Emotion of online 
consumers (EOC)

EOC1 Pleased-annoyed Mehrabian and Russell, 
1974; Cheng et al., 2009EOC2 Satisfied

EOC3 Stimulated
EOC4 Excited

Zhong Yong tendency 
(ZYT)

ZYT1 I maintain the right balance, do not go to extremes, and consider the opinions of others. Wu and Lin, 2005; Zhou 
and Yang, 2021ZYT2 I try to find a balance between my own opinions and those of others.

ZYT3 When making decisions, I usually adjust my expressions for the harmony of the whole.
ZYT4 When there is an argument, I will try to find a balance between opinions of mine and others.
ZYT5 I try to maintain harmony in all things and not to conflict with others as much as possible.
ZYT6 Good interpersonal relationships are more important to me than my own achievements.

Sales promotion on 
e-commerce 
livestreaming (SPELS)

SPELS1 I feel that the countdown promotion time specified in the livestreaming is relatively short. Rook, 1987; Duncan 
Herrington and Capella, 
1995; Lin and Lin, 2013; 
Chou, 2019

SPELS2 Before the deadline of sales promotion on livestreaming, there is very little time left for making the 
decision.

SPELS3 The closer to the end of the time-limited sale promotion, the more time pressure will push me to 
buy as soon as possible.

SPELS4 I will keep watching the live streaming to receive coupons and freebies or to enter a prize draw.
Atmospheric cues in the 
e-commerce 
livestreaming (ACELS)

ACELS1 I can obtain other customers’ opinions and questions from the bullet screen, which is 
supplementary information for my decision.

Dmitri, 2017; Chen and 
Lin, 2018; 
Wongkitrungrueng and 
Assarut, 2020; Wang 
et al., 2022

ACELS2 I participate in the livestreaming activities such as “liked,” gifts and lottery.
ACELS3 The e-commerce livestreaming content made me feel intrigued and at ease.
ACELS4 I feel delighted and content when watching e-commerce livestreaming.
ACELS5 The presentation and description of goods in the livestreaming are almost always accurate.

Impulsive buying 
intention (IBI)

IBI1 I buy things recommended by the anchor without careful consideration. Beatty and Ferrell, 1998; 
Liu et al., 2013; Dmitri, 
2017

IBI2 I often have a sudden and strong desire to buy in the livestreaming.
IBI3 I will be unsatisfied if I do not buy something I like in the e-commerce livestreaming.
IBI4 I buy things that I have not intended to purchase in the e-commerce livestreaming.
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Metonymic event-based time 
interval concepts in Mandarin 
Chinese—Evidence from time 
interval words
Lingli Zhong * and Zhengguang Liu *

School of Foreign Languages, Hunan University, Changsha, China

Starting from the overwhelming view that time is metaphorically conceptualized 

in terms of space, this study will, on the one hand, take the time interval words into 

minute analysis to confirm our view of event conceptualization of time at a more 

basic level along with space–time metaphoric conceptualization of time at a 

relational level. In alignment with the epistemology of the time–space conflation 

of the Chinese ancestors, our view is supported by the systematic examination 

of evidence related to the cultural origins of the conceptualization of time, 

through a scrutiny of the original meanings and construction of words related 

to intervals of time in Mandarin Chinese. This study offers a new explanation of 

how: (1) the conceptualization of time in Chinese is realized through metonymic 

cognition and (2) words related to specific intervals of time are coined based on 

the metonymic conceptualization of related events or a corresponding event 

schema. Five major types of event-based metonymies are identified, and their 

interactive functions are illustrated. Based on this evidence, we argue that the 

double nature of both metaphoric and metonymic time conceptualization in 

Mandarin Chinese lies in the fact that time interval words can be used in its time 

categorial sense or as a time entity which suggests the etymological origins of 

Chinese as ideograph. It is concluded therefore that the event-based metonymy 

conceptualization of time can provide better insights into the characteristics of 

Chinese modes of thinking and its influences on the perception of and interaction 

with the world. This study can also serve as good evidence for the shaping effect 

of language on cognition.

KEYWORDS

time conceptualization, event-based, metonymic conceptualization, time interval 
words, Mandarin Chinese

Introduction

Metaphor and metonymy are two of the four comprising structures of the Idealized 
Cognitive Models or ICMs (Lakoff, 1987, p. 68). Lakoff defined ICM as a complex structured 
whole, a gestalt, the way whereby we structure our knowledge of the world, i.e., they are 
cognitive organization tools that help us represent reality in an idealized way (Lakoff, 1987, 
1989). Within Cognitive Linguistics, the distinction between metaphor and metonymy was 
originally drawn by Lakoff and Johnson (1980: 35–40) and has been further discussed by many 
linguists. However, Ruiz de Mendoza (1999), Ruiz de Mendoza and Pérez (2001), and Ruiz de 
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Mendoza and Peña (2008) pointed out that, in essence, the sole (and 
crucial) distinguishing feature between metaphor and metonymy is 
to be found in the domain-internal nature of metonymic mappings 
which contrasts with the domain-external nature of metaphoric 
mappings. In other words, metaphors are mappings across two 
conceptual domains (the source and the target), whereas metonymies 
are built upon a single domain in such a way that one domain is 
already part of the other via expansion (source-in-target metonymy, 
as in saying “hand” for “laborer”) or reduction (target-in-source 
metonymy, as in “She tied her shoes” for “She tied her shoelaces”) 
operations. In this connection, Ruiz de Mendoza and Peña (2008) 
managed to explain how conceptual metonymic chains (i.e., double 
vs. triple metonymy, involving a double or triple expansion or 
reduction process) operate across multiple domains.

Conceptual metaphor and metonymy are among the most 
important tools in the process of cognitive exploration of the nature 
of time. As an abstract concept, time must be  understood and 
represented by some familiar, concrete concepts of experience. As 
Barbara (2016: X) argues, time cannot be directly researched, one 
has to approach it in terms of categories of the mind which find their 
manifestation in the linguistic construction on a number of levels. 
Research has shown that the use of spatial expressions for notions of 
time has been attested in many of the world’s languages. This 
ubiquitous phenomenon may in part be motivated by our common 
experience of space and time (Radden, 2011). As Kronasser (1968: 
158) has observed, “in our everyday life, there is no experience of 
space without time nor an experience of time without space.”

Previous studies about time conceptualization or 
representation can be roughly categorized into three major 
areas, that is, the way and the pattern of conceptualization as 
well as the universality or cultural differences. The dominant 
view today is that time is conceptualized spatially in a broad 
range of languages and cultures, and a few basic metaphoric 
mappings from the spatial domain to the temporal one recur 
in language after language (Núnez and Sweetser, 2006). But 
some scholars found there is big cultural differences as to the 
way and pattern of time conceptualization (Sinha et al., 2011; 
Silva Sinha et  al., 2012; Sinha and Gärdenfors, 2015; Silva 
Sinha, 2019). Moore (2014a, p.  4) cites Evans (2013a) and 
Galton (2011) that “time is very different from space, so 
temporal metaphor does not involve similarity between time 
and space, or a dependence of temporal concepts on spatial 
ones, though metaphors of space and motion are indispensable 
for reflecting on temporal experience.” In English spatial terms 
like "front and back" are used to talk about time, the terms 
used to order events are the same as those used to describe 
asymmetric horizontal spatial relations.

Time-line: One or two space–
time metaphoric systems?

It is widely recognized that English has two space–time 
metaphoric systems to sequence events in time (McTaggart, 1908; 

Clark, 1973; Lakoff and Johnson, 1980; Boroditsky, 2001, 2008, 
2011b). One is the ego-moving metaphor, which means the speaker or 
observer moves along the timeline toward the future (We are coming 
to the end of the year; We are coming up on Christmas). The other is the 
time-moving metaphor (The end of the year is coming; The Christmas 
is coming up), wherein times as entities moving with respect to a static 
experiencer or wherein time is conceived of as a river or conveyor belt 
on which events are moving from the future to the past (The reception 
is after the talk; Gentner et al., 2002). These two metaphors lead to 
different assignments of front and back to a timeline.

But in Mandarin Chinese, both vertical and horizontal terms 
are used to talk about time, however, the crucial difference is 
Mandarin speakers appear more likely to speak and think 
vertically than English speakers and also rely more heavily on 
time-moving (as opposed to ego-moving) metaphors than do 
English speakers (Boroditsky, 2001, 2008, 2011b). The main focus 
of Boroditsky’s studies is on the time as a relational concept, since 
her experiments intend to explore the difference in how English 
and Mandarin Chinese talk about or think about time.

The two space–time metaphor systems lead to the very tricky 
and controversial issue of the time direction of qian (前front) and 
hou (后back) in Chinese as summarized into three views by Yu 
(2012): (a) the ego faces the past (Huang, 1981; Alverson, 1994); 
(b) the ego faces the future (Yu, 1998); and (c) the ego faces both 
the past (the primary, preferred case) and the future (the minor 
case; Ahrens and Huang, 2002; Zhang, 2003; Zhang and Luo, 
2007; Wang, 2016).

Ideographic time interval words: 
Both time in its categorial and 
etymological senses

In actual use or speech context of Mandarin Chinese, when time 
is intended in its categorial sense, it is spatially conceptualized in 
terms of the direction of motion in space, like “春已来临 (Spring has 
arrived).” In such cases the timeline for the “Time-moving metaphor” 
flows as in English like Christmas is approaching. The time interval 
word chun (春spring) is used here to talk about its relationship to the 
other seasons of the year. It’s a relational concept.

Besides, when time interval words as they are in the lexicon 
can also be regarded as the time entity or time units. Then Chinese 
speakers can, on the one hand, use them in their categorial sense, 
and at the same time can also just take them as words and trace 
their etymological origins and meanings. This will be what the 
present paper is concerned here, that is, the paper will illustrate 
the way time interval words etymologically get their meanings 
from their component parts rather than they are used in a 
relational sense when we are talking about time.

As Janda (2011) has shown the mapping processes word 
combinations go through are actually metonymic mappings rather 
than metaphorical. But the difference between Janda’s and our 
work here is that Chinese time interval words go through event 
metonymical mapping rather than entity metonymic mapping.
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Spatial-time conceptualization and 
eventive-time conceptualization

“TIME IS SPACE” as a deep metaphor

The conceptualization of time through space has been the basic 
consensus of past research. The conceptual metaphor “TIME IS 
SPACE” is considered as a deep metaphor for all human being 
(Lakoff and Johnson, 1999, p. 139; Fauconnier and Turner, 2008, 
p. 56). Scholars have provided plentiful evidences from the following 
three aspects: (1) Evidence from languages and cultural artifacts 
(Clark, 1973; Traugott, 1978; Tversky et al., 1991; Haspelmath, 1997; 
Evans, 2003, 2005, 2013a, 2013b; Levinson, 2003; Moore, 2006, 2011, 
2014a,b, 2017; Boroditsky and Gaby, 2010; Fuhrman et al., 2011; 
Radden, 2011; Tenbrink, 2011; Núñez and Cooperrider, 2013; 
Pamies-Bertrán and Yuan, 2020); (2) Evidence from co-speech 
gesture or other non-linguistic thought (Casasanto and Lozano, 
2006; Núnez and Sweetser, 2006; Cooperrider and Núñez, 2009; 
Casasanto, 2010, 2016; Fuhrman and Boroditsky, 2010; Casasanto 
and Jasmin, 2012; Levinson and Majid, 2013; Bender and Beller, 
2014; Cooperrider et al., 2014; Walker and Cooperrider, 2016; Li, 
2017); (3) Evidence from private mental representations (Boroditsky, 
2000; Boroditsky and Ramscar, 2002; Kemmerer, 2005; Núñez et al., 
2006; Casasanto and Boroditsky, 2008; Margolies and Elizabeth, 
2008; Ding et al., 2020).

Conceptual metaphor is not the only 
means for the understanding of time

Although previous study (Buzsáki and Tingley, 2018) has 
provided neuroscientific evidence and theory for the universalist 
hypothesis of the cognitive capacity for space–time mapping, some 
studies have demonstrated that a complex of factors, such as thinking 
about the experience of spatial motion (Alloway et  al., 2001; 
Boroditsky and Ramscar, 2002), fictive motion (Matlock et al., 2005; 
Richardson and Matlock, 2007) and cross-cultural contexts, language 
and personality differences, event valence, writing direction, 
emotional experiences and lifestyle (Gentner et al., 2002; Margolies 
and Elizabeth, 2008; Boroditsky, 2011a,b; Richmond et al., 2012; 
Duffy, 2014; Duffy et al., 2014; Duffy and Evans, 2016; Qin, 2021) 
may also influence people’s perspectives on the movement of events 
in time, how they think about and organize time and choose 
metaphorical systems. For example, Boroditsky and Gaby (2010) 
found that Pormpuraaw of Australian use absolute spatial reference 
systems to represent time along an east–west axis rather than using 
a relative spatial axis provided by their bodies as in other cultures. 
Fedden and Boroditsky (2012) investigated the representations of 
time among the Mianmin of Papua New Guinea and found that 
Mian lacks the standardized time representation as in the western 
developed industrial society, and it is replaced by evidence for a 
variety of temporal representations. These results extend the previous 
work on spatial representations of time to a new geographical region, 
physical environment, and linguistic and cultural system.

Furthermore, the debate arising from the experimental studies 
of temporal metaphor seems to be inconclusive: The prevailing 
view on talking about time, as it seems, is that English speakers 
often use horizontal spatial metaphors, whereas Mandarin 
Chinese speakers use both vertical and horizontal spatial 
metaphors. Boroditsky (2001) showed that while Chinese–English 
bilinguals speakers were faster to verify a temporal target after 
they had seen a vertical spatial prime rather than a horizontal one, 
whereas English monolinguals showed the opposite pattern, thus 
supporting the linguistic relativity hypothesis. This finding 
prompted a negative response in the results obtained from six 
experiments of January and Kako (2007) for a wider range of 
English monolinguals. Further studies conducted by Tse and 
Altarriba (2008) supported the initial claim, in part, for the 
Chinese-English bilinguals, but the similarity in the pattern of 
findings for both Chinese–English bilinguals and English 
monolinguals refutes the linguistic relativity hypothesis.

Bernárdez (2013) holds the view that “Conceptual Metaphor 
is not the only means at our disposal for the understanding of our 
experience(s) of time, it also has to be remembered that CMT 
cannot be accepted as “proven” and significant criticism on it is 
frequently found.” Murphy (1996), Strauss and Quinn (1997) and 
McGlone (2007) have successively put forward some critical views 
on CMT from different perspectives, while Ruiz de Mendoza and 
Pérez (2011) offered a critical review of these usual criticisms. 
Boroditsky and Ramscar (2002), on the other hand, argue that 
spatial-related concepts could (but not must) facilitate the 
understanding of certain temporal concepts. This latter view could 
be  regarded as a weaker version of space–time conceptual 
metaphors, which is also consistent with the authors’ argument 
that temporal-related concepts might be  represented by other 
non-spatial means or expressions.

Núnez and Sweetser (2006) have confirmed that Aymara lacks 
the conceptual metaphor of Ego-RP Moving Time. More recent 
seminal studies have demonstrated that neither the linguistic space–
time metaphor nor the existence of a “mental timeline” manifested 
in speech, gesture or sign appear to be universal (Sinha et al., 2011; 
Le Guen and Balam, 2012; Silva Sinha et  al., 2012; Sinha and 
Gärdenfors, 2015; Le Guen, 2017; Silva Sinha, 2019). These findings 
appear to be fascinating contrast to these well-known patterns and 
challenges to the cross-cultural universality of metaphorical 
cognition that have been slowly accumulated in our databases.

Event-based time: A new perspective for 
the understanding of time

In the Amazonian cultures and languages, time is 
conceptualized exclusively in terms of events that have no 
numerically based metric time systems such as calendar or clock 
time. Not only was there no evidence of a linguistic MT, but the 
metaphors for time were based not on spatial direction and 
orientation, but on embodied perception and cognition (Silva 
Sinha et al., 2012; Sinha and Bernárdez, 2015; Silva Sinha, 2019).
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As for the notion of “Event-based time,” it is claimed that 
event-based time units are non-metric (as in the case of “clock 
time” and “calendar time,” cf. Levine, 1997; Postill, 2002), and are 
defined by the events from which their names usually derive (Silva 
Sinha et al., 2012; Sinha and Bernárdez, 2015) and may be based 
upon natural cycles of events, such as the diurnal and seasonal 
rhythms or on social norms and conventions (Silva Sinha, 2019). 
Event-based time interval terms may refer to the interval either as 
a reference point, or landmark in time, as for example “sowing or 
harvest time.” The duration of the interval of time referred to the 
duration of events, as for example the Chinese expressions “一袋

烟/ 一盏茶/ 一炷香/ 一顿饭的工夫 (yi dai yan/ yi zhan cha/ yi 
zhu xiang/ yi dun fan de gong fu),” which means “the time it takes 
to smoke a pipe, drink a cup of tea, burn a wick of incense or have 
a meal.” There are also expressions such as “弹指tan zhi (snap 
one’s finger),” “刹那sha na (instant moment),” which are “short-
term quantifiers” that originating in Buddhism, where it is 
generally believed that there are ‘six snaps of fingers’ in 1 min. (the 
length of time taken to click the fingers once represents 10 
“moments” and six clicks of the fingers represents 1 min.) and 10 
instant moments in “a mere snap of the fingers.”

Núnez and Cooperrider (2013), p.  220 believe that “The 
human story, as it has unfolded over thousands of years in 
different parts of the world, has largely centered on everyday 
activities like food gathering and preparation, tool making, shelter 
construction, and the anticipation and observation of rites and 
rituals. These and other basic human endeavors depend for their 
success on a robust understanding of temporal relations.” This 
story was echoed in ancient China, where the concept of time was 
understood by the ancient Chinese precisely from their full 
understanding of the relationship between time and events. 
According to Wang (1990), p. 6, “In the earliest primitive society, 
there must have been a stage in which humans had no concept of 
time. It was only under the repeated ‘enlightenment’ of nature, 
such as the rising and setting of the sun, the wax and wane of the 
moon, and the alternation of cold and warmth, that humans 
finally came to realize the concept of ‘time’.” From the cultural 
origin of time conceptualization in Mandarin Chinese and the 
character-making evidence of time-interval words, it can 
be  inferred that the conceptualization of time by the ancient 
Chinese features two basic approaches. One is that they gradually 
developed their concept of time from their observations of the 
universe and daily life, and the other is the iconic evolution of 
their observations and life experiences through metonymy.

Materials and methods

The above-mentioned time interval words jointly point to a fact 
that ancient Chinese conceptualization of time is more metonymic 
in nature, which serves as the focus of the paper. But due to space 
limitations, based on systematic examination of evidence related to 
the cultural origins of the conceptualization of time, this study is 
targeted at demonstrating how metonymy works in such kind of 

linguistic evidence for event-based metonymic conceptualization of 
time in Mandarin Chinese from the original meaning and glyph 
structure of some of the most commonly used time interval words. 
These words are chosen from three authoritative Chinese 
dictionaries, Shuowen Jiezi**1, Dictionary of Time-reckoning and 
Dictionary of Time Category in Ancient Chinese (Wang, 1999, 2004), 
which are regarded as the most authoritative Chinese dictionaries 
for recording and studying the concept of time in Mandarin 
Chinese, and these time interval words are clearly classified in the 
latter two dictionaries. It is generally accepted that the complex 
concepts of time in Mandarin Chinese are extended from these 
basic concepts of time.

As for glyphs of Chinese characters we choose, it is necessary 
to note that the evolution of the forms of Chinese characters has 
gone through the stages of Oracle Scripts, Bronze Scripts, Great 
Seal Scripts, Small Seal Scripts, Clerk Scripts, Cursive Hand 
Scripts and Regular Scripts, gradually simplified and evolving 
from the pictographs to today’s stroke characters (cf. Baidu 
Encyclopedia).2 We  therefore focus on tracing the original 
meanings of Chinese time interval words from the first four types 
of ancient glyph structures.

The cultural origins of 
event-based metonymic time 
conceptualization in Mandarin 
Chinese

Metonymy and metonymic thinking in this paper sticks to the 
classic definition in Cognitive Linguistics. But for time interval 
words, due to their ideographic nature of Chinese characters, almost 
each of them forms a mini discourse in itself. This is somewhat 
parallel to ideas of Janda (2011), p. 360 about word formation “In 
word-formation, the source corresponds to the source word that the 
derivation is based on, the context for the metonymic relationship is the 
affix, and the target is the concept associated with the derived word.” 
For each time interval word as an event metonymy, the source of 
time-interval-word metonymies in Mandarin Chinese corresponds 
to the words themselves, the context for the metonymic relationship 

1 Shuowen Jiezi (Explanation on Chinese Characters) is the first Chinese 

dictionary analyzing the shape of the characters and searching the source 

of characters systematically in ancient China, compiled by Xu Shen in the 

Eastern Han Dynasty (25-220) and completed in the first year (121) during 

the reign of Jianguang. The book traced the source of 9,353 Chinese 

characters recorded one by one, laying the foundation for the lexical works 

in ancient China. By summarizing the former theory of “Liu Shu” (Six Ways 

of Character Formation), Xu Shen (1963)created the method to systematically 

explain characters, i.e. explaining the meaning first, analyzing the structure 

then, and marking the pronunciation at last. The way to analyze grapheme 

was unprecedented. Shuowen Jiezi made great contribution to the study 

on ancient characters, ancient literature and ancient history

2 https://baike.baidu.com
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consists of the radicals or stems, and the target is the time interval 
concept associated with such a word.

Therefore, the following part will be centered on the formative 
process to show how metonymy works in the formation of time 
interval words in a somewhat etymological sense.

Philosophical thoughts

The traditional Chinese philosophical view of time originates 
from “the unity of heaven and man,” where time itself is regarded as 
the ontology, and human activities and time operate as a whole with 
mutual influence and function (He, 2010). Zhuangzi’s famous 
philosophical thoughts “if we live with the heaven and earth, we stay 
in harmony with everything (天地与我并生，万物与我合一)” (Yi 
Zhuan • Classical Chinese《易传·文言》) reflects the unity of time 
and space, as well as what there is and what happens in the world.

One of the best examples of this philosophy is reflected in the 
Chinese character 时shi. In modern Chinese, 时shi mainly refers 
to 时间shijian (time) or小时xiaoshi (hour), but in ancient 
Chinese, the character was coined to represent the four seasons or 
the farming seasons throughout the year, and as can be seen in 
Figure  1, its glyph structure presents a clear portrayal of the 
philosophical idea of “the unity of heaven and man.” On the left-
hand part of the character is the image of the sun, which is the 
major reference source for time conceptualization for the ancient 
Chinese, whose initial concept of time was based on the movement 
of the sun, while the right-hand part of the character can 
be further divided into two parts, with the upper part shaped like 
a plant and the lower part a human hand adjoined by a short line 

which indicates the human pulse. Nurtured by sunlight, the 
vibrant life of the growing plant and the pumping heart tie both 
nature and man in the alternation of the seasons since the two are 
considered as an integrated whole according to Chinese philosophy.

Immersed in the philosophy of the “unity of heaven and man,” 
Chinese ancestors zu xian [a Chinese word, which refers to the 
previous generation of a nation or family, especially the older 
generation, see also Modern Chinese Dictionary (7th Edition), 
Dictionary Editorial Office of Institute of Linguistics, Chinese 
Academy of Social Sciences, 2016] regarded time as an innate 
feature of nature, and perceived the process of time through the 
laws of movement and the observable cycles of change for all 
natural things. Thus, “events” or “happenings” in the natural 
environment were adopted as their cognitive reference for their 
concepts of time. Based on this philosophical view of time, the 
Chinese language has evolved into the cognitive pattern of 
“temporal sequence reference first.” For example, the cognition of 
Chinese temporal orientation tends to be  that earlier time is 
represented by上shang (up) or前qian (forward) and later time is 
represented by下xia (down) or hou (backward). In addition, the 
word order in Mandarin Chinese follows the principle of temporal 
sequence, in which events that occur first precede the ones that 
occur later. The structure of language directly reflects the temporal 
structure of reality, and the temporal sequence law of Chinese 
comes from observing and representing the real events, which is 
iconic in nature (Dai, 1988). This type of conceptual mapping, 
which occurs in the same cognitive domain based on relevance, 
adjacency or contiguity, reflects a kind of metonymic thinking, 
and thus it can be presumed that the deep philosophical bases of 
event metonymy in Mandarin Chinese embody the view of the 
“unity of heaven and man.”

Yuzhou (universe): Double metonymic

Evidence for event-based metonymic time conceptualization in 
Mandarin Chinese can also be found in the ancient Chinese concept 
of “宇宙yuzhou (the universe).” In modern Chinese, this is a spatial 
concept, and a general term of all things in heaven and earth [Ci 
Hai《辞海》, Xia (1999)], while in ancient Chinese it refers to both 
space and time. Originally, 宇yu referred to the eaves of a house, 
meaning spatial extension, and 宙zhou represented the vertical 
poles and beams which support the house and determine its life 
span (Gao, 2014, p. 5). 宇 was then metonymically extended to 
denote the four cardinal directions (east, south, west and north) and 
宙 denotes time (past, present, and future).

The way the character 宙zhou is formed also reflects the 
Chinese way of conceptualizing time in terms of events (see 
Figure 2). The upper part of the character is “宀,” which represents 
the image of the roof of a house, indicating that 宙 was originally 
associated with the house, and the lower part denotes the 
pronunciation of the character. “宙zhou,” as the beam of the 
house, bears the entire roof and is the backbone of the roof 
designed to withstand gravity. The quality of “宙zhou” is therefore 

FIGURE 1

Glyphs of season [Small Seal Script].

FIGURE 2

Glyphs of time [Bronze Script].
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related to the safety of the house, which is the guarantee for the 
house to maintain its structural integrity over time, and the 
guarantee that the ancestors and their descendants would live in 
peace and security. From this point of view, the existence of “宙” 
provides a good illustration of the passage of time (Liu et  al., 
2018). The character-making process of “宙” reflects the 
transformation from the object image and event image to the time 
image, and the temporal meaning of 宙 undergoes a double 
metonymic process. Here, at the first level, metonymy lies in the 
use of the vertical poles and beams to refer to the house, which are 
the interrelated parts comprising the whole and belong to the 
concept domain of “house.” Metonymy at the second level uses the 
existing state of the house to refer to the duration of time spent in 
that event status.

The chronicle of timekeeping and 
evidence of “linguistic” representation in 
ancient artifacts

The embodiment of the concept of time held by the ancestors 
as depicted in the language system profoundly reflects the 
historical imprint of the Chinese nation’s way of understanding 
the world. In the philosophy of the Han nation, the nature of 
things reflects their position in time and space. The importance of 
events also corresponds to their positions in time and space. The 
events are arranged in order of priority, and those that come first 
are always given priority (Needham and Wang, 1956, p. 229). Long 
before written language appeared, the Chinese ancestors used 
knotted ropes to record what was happening around them. 
According to Interpretations of Zhouyi (《周易注》), “Knotting 
a rope is a covenant; if the event is of great importance, a big knot 
on the rope will be tied, and small knot for minor event.” The size 
of the knot represents the importance and priority of the event, 
which is probably the earliest “linguistic” representation of the 
concept of time. After that, the Chinese ancestors recorded events 
by engraving marks onto various artifacts such as wood, stones, 
bamboo strips and painted pottery. These carved symbols are 
regarded as the rudiments of Chinese characters, and their 
representation is no different from knotting cords. Later, the 
ancestors began to use drawings to depict objects related to the 
events that they wished to record, and the pictorial symbols 
gradually simplified and the pictographs evolved into hieroglyphs 
(Guo, 1972). Chinese archeologists have published a range of 
evidence in recent decades concerning the use of objects and 
drawings to record events, which provides evidence that abstract 
concepts represented by Chinese characters are essentially the 
result of metonymic conceptualization of events. It is worth noting 
that this kind of cultural artifacts, as time mark evidence for 
recording events, is of great significance across cultures. The 
research of Silva Sinha (2019) shows that knots and wood marking 
are also the basic concepts for time reckoning in indigenous 
Amazonian and Xinguan cultures and languages. Each of these 
cultures uses number-based cognitive artifacts in time reckoning: 

for example, there are knots in a string in Awetý and Kamaiurá, 
and marks on a piece of wood in Huni Kũ. Similarly, in the Inca 
civilization of the Andes many domains were measured by the 
quipu, a system using knots, including the famous pacha quipu, 
which was a kind of calendar, and a concept still in use in the 
Aymara and Quechua languages (Sinha and Gardenfors, 2015).

This method of time reckoning is essentially a way of 
representing the conceptualization of cognitive objects in terms of 
event metonymies. Chinese words for positioning and measuring 
time all reflect this cognitive approach, ranging from words for 
concrete time, such as year (年nian，岁sui), four seasons (chun, 
夏xia, 秋qiu, 冬dong), month (月yue), day and night 
(zhou，夜ye), and different periods of the day (like 旦dan “day 
break,” 朝zhao “early morning,” 暮mu “early evening,” 昏hun 
“dusk”), to words for abstract time (like 期qi “appointed time,” 
昔xi “past,” 畴chou “past; previous,” 顷qing “instant, past,” 霎sha 
“moment”) and general time (like 初chu “beginning,” 始shi 
“initial, start,” 古gu “ancient, old,” 今jin “the present,” 久jiu 
“long time”).

Types of event-based metonymies 
in the conceptualization of time 
in Mandarin Chinese

Previous studies classified metonymies from two perspectives. 
One is the referential metonymies from pragmatic point of view 
proposed by Warren (2006), p. 5, which means relating one entity 
with another. The other is from the psychological point of view put 
forward by Slabakova et  al. (2016) and Mario (2020), 
differentiating conventional or regular and novel metonymies 
(those that are “produced and comprehended online”; Slabakova 
et al., 2016, p.176). But the Cognitive Linguistic view holds that 
the experiential basis of metonymy conceptualization enjoys 
universality across cultural patterns and at the same time allows 
for cultural difference (Zhang et al., 2015, p. 220). This leads to the 
paper’s view that metonymy is both universal and cultural specific 
in some way; therefore, the way and the pattern of 
conceptualization of time in Chinese has its roots in Chinese 
culture, e.g., Chinese words related to a specific time interval all 
describe an event, but they may have different characteristics in 
the process of metonymy conceptualization. The paper outlines 
five major types of event metonymies functioning interactively in 
the following sections.

Event image for the time of its 
appearance

When discussing the concepts of time, it is inevitable that the 
thinking mode of Chinese philosophy becomes involved in the 
discussion. Unlike western traditional way of thinking, which 
stresses names and concepts but discard images, the traditional 
Chinese way of thinking is the combination of all three. Numerous 
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temporal terms, such as 年nian (year), 岁sui (age), 四时si shi (four 
seasons) and宙zhou (time), were initially all visual images, which 
then evolved into abstract concepts (Liu, 2000, p. 2).

An image is the result of human interaction with the world, 
and the mental (or physical) representation of something based 
on memory and imagination (Lakoff, 1987, p.  444). Its 
representation is the analog representation of concrete things, 
events, or activities, comprising the perceptual content represented 
in conceptual behavior (Liu and Li, 2018). All Chinese characters 
are ideographic to a varying degree, and are the product of viewing 
and reproducing images of an event or event-related object(s) 
from nature and society, expressing intuitiveness and symbolism 
(Zhu, 2016). This is clearly evidenced in the shape of the Naxi 
pictographs in the Sino-Tibetan language system and the oldest 
Chinese characters.

The ideographic nature of Chinese characters epitomizes the 
metonymic way of conceptualizing time according to the circadian 
rhythms and cycles of the sun and moon, which are the most 
intuitive observable objects. Basic time-interval words like 日ri 
(day), 昼zhou (daytime), 夜ye (night), 旦dan (day break), 朝zhao 
(early morning), 暮mu (early evening), 昏hun (dusk), 时shi 
(season) are all natural images based on physical recognition of 
the position changes of the sun and moon, which have strong 
cognitive prominence.

The original meaning of 昼 zhou is day or daytime, and 
according to Shuo Wen Jie Zi (Xu, 1963; henceforth referred to as 
“Shuowen”): “昼, is the opposite of night, and means brightness, 
indicating the rising and setting of the sun.” In Naxi pictographs, 
Oracle Scripts and Bronze Scripts, the glyphs of 昼 are simple 
pictograms of the sun (see Figure 2), meaning that when the sun 
rises, the daytime is coming or a new day begins. Chinese 
ancestors therefore referred to the time period from sunrise to 
sunset with reference to the image of the sun.

Accordingly, the original meaning, 夜ye is night, and 
according to Shuowen: “夜 is the time when the world rests.” It is 
believed that 夜 means the time that people will stop their work 
in the terraced fields and walk home in order to rest. In Naxi 
pictographs, Oracle Scripts and Bronze Scripts, the glyphs of 夜 

are the pictograms of the moon (see Figure 3), meaning that when 
the moon comes out, the night is coming. In other glyphs of 
Oracle Scripts and Bronze Scripts, the image is like a standing 
person, the left pointer is a signifier, indicating the area under the 
arm of a person, and on the right is the moon, indicating that it is 
night when the moon rises to the area under the arm of a person. 
It can be seen that the Chinese ancestors represented the time 
period from dark to dawn with reference to the image of the moon.

The Chinese ancestors further distinguished between different 
time intervals in the day, such as “旦dan 朝zhao 暮mu 昏hun,” by 
the spatial position, motion or orientation of the sun and the 
changes of light and shade of the sky, as shown in Figure 4.

This point is best exemplified by the original meaning of旦dan 
meaning dawn. According to Shuowen: “旦 also means brightness.” 
In the Naxi pictographs and Oracle Scripts, the glyph is the 
appearance of sunlight on the horizon, while in Bronze Scripts this 

is the shape of the sun just rising but not yet leaving the ground. 
The ancient Chinese took the image of “the sun rising from the 
ground” to denote the time of daybreak.

The original meaning of 朝zhao refers to early morning. In 
Oracle Scripts, it is the image of the morning sun that has risen 
above the grass and trees, while in the Bronze Scripts, it is the 
appearance of the rising sun shining on the green grass by the 
river and the water rising with it. The ancients used the image of 
“sunrise among the grass and the river rising with it” to indicate 
the beginning of the day. 朝 can also be pronounced as chao, 
which is the original word for “𣶃/潮chao (tide),” suggesting the 
rising tide in the morning.

The original meaning of 暮mu is early evening or sunset. It 
was first written as “莫mo.” In Naxi pictographs, the shape of the 
character 暮 is the image of the sun which is descending toward 
the horizon, while in Oracle and Bronze Scripts, both the 
constructions are in the shape of four grasses above and below, 
with the character for the sun in the middle, indicating the interval 
of time toward evening when the sun is slanting westward and 
about to set into the grass.

Similarly, the original meaning of 昏hun is dusk. According 
to Shuowen: “昏 means darkness.” Both the Oracle and Bronze 
Scripts of 昏 show the sun has already set to a height within one’s 
reach. The image of “sunset in the west” indicates the period of 
time after sunset until it is completely dark.

From the above examples, it can be seen that the character-
building process of Chinese time interval words can be regarded as 
a structured process of representing observed events or event states 
and captured images. Event image metonymies provide a pivot for 
the conceptualization of time, allowing the observer to enter and 
be in the scenario, scene or state of a concrete event in the natural 
environment, thus enabling a shift from the perception of common, 
specific events or event states to the abstract concept of time.

Event schema for the time of its 
occurrence

As Kovecses (2005, p. 144) mentioned, our knowledge of the 
world comes in the form of structured frames, schemas, or ICMs. 
These can be construed as wholes with parts. Since frames are 
conceptualized as wholes that have parts, there are two general 
configurations of wholes and parts that give rise to metonymy-
producing relationships: the “whole and its parts” configuration 
and the “part and part” configuration. A variety of specific 
metonymy-producing relationships can be observed within both 
configurations. Radden and Kovecses (1999) also claimed that 
events consist of both participants and relationships. The 
relationships within an event may include their purpose, cause, 
result, action, process, state, means and manners. Sinha and 
Gärdenfors (2015) further pointed out that compared with 
categories such as space, time, and objects, events may be more 
cognitively fundamental, and event schemas may play a more 
fundamental role in the conceptualization of time than spatial 
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schemas, because people can understand and represent events 
more easily when based on their related elements. This means that 
a more notable or essential event schematic sense may evoke, and 
metonymically represent, the time of its occurrence.

Temporal interval words like “旦dan 朝zhao 暮mu 昏hun,” as 
explored in Section “Philosophical thoughts”, are both event image 
metonymies and event schema metonymies, which are intertwined 
in the cognitive process. 年nian (year) and 岁sui (age) from the 
Oracle and Bronzes Scripts (see Figure  5) are another two 
typical examples.

The character-making process of “年nian” can be understood 
as a double metonymic process. “年nian (year),” borrowed its 
pronunciation from 稔 (a kind of ripening crop), and originally 
meant “the ripeness of the harvest.” In Oracle and Bronze Scripts, 

the upper part of 年 was in the shape of a grain bundle, while the 
lower part represents the shape of a man bearing the grain bundle. 
The whole glyph presents a man trudging along with a bundle of 
grain on his back, metonymically standing for harvesting. The 
second metonymic process is the part-whole relationship of 
seasons and the year. In Chinese, there is a way of saying a year 
(nian) by just spring and autumn, which is a direct reflection of 
the agricultural civilization. More specifically, the concept of a 
year of agricultural production is used with reference to a 
complete process from sowing in spring to harvesting in autumn 
and the most important agricultural activities in these two seasons 
are then used to represent a year of agricultural activities.

Similarly, “岁sui,” borrowed its pronunciation from 穗 (a head 
of a wheat or rice plant), and originally meant “cut.” In Oracle 

FIGURE 3

Glyphs of day and night.

FIGURE 4

Glyphs of daybreak and evening.
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Scripts, the Chinese character 岁 is in the shape of a large scythe 
with a curved blade. There are two dots on the axe head, which 
were originally ornaments, but later changed to 2 feet in Bronze 
Scripts. Since farmers harvest their crops once a year, the 
instruments used to harvest crops were borrowed to express the 
concept of time in terms of “year” or “age.” This is also a double 
metonymy, including the metonymy using the whole process of 
production in terms of means and results, and the last time node 
of agricultural production used as a metonymy for the whole 
time process.

According to Guliang Zhuan · The 16th Year of Xuangong(《谷

梁传·宣公十六年》), a year where all the crops yield a bumper 
harvest is called “大(有) 年da (you) nian (a big year), 乐岁le sui (a 
happy year), 富岁fu sui (a rich year), 丰年feng nian (an abundant 
year), 登年deng nian (a harvest year) or 岁定sui ding (a peaceful 
year).” A year where all the crops fail is called “小年xiao nian (a 
small year), 凶年xiong nian (a tough year), 岁凶sui xiong (a fierce 
year), 饥岁ji sui (a hungry year) or 荒年huang nian (a famine 
year). Chinese people are still fond of using the term “望岁wang 
sui (looking forward to a good year)” to express their expectation 
of a good harvest. These terms reflect the inevitable connection 
between agricultural production and social stability in China.

It can be seen that the original meaning and the glyphs of “年” 
and “岁” indicate that most of the early Chinese agricultural 
communities recorded time by farming activities with reference 
to the cycle of crops from ploughing to ripening and lastly to the 
harvest by means of sub-events or tools in the harvest 
event schema.

Typical subevent occurrence for the time

Peirsman and Geeraerts (2006), p.  290 argue that the 
prototypical structure of the domain of actions, events and 

processes again has its core in PART FOR WHOLE relationships 
between bounded entities. Instead of relating two spatial entities 
or two periods of time, however, the metonymical pattern 
SUBEVENT FOR EVENT comprises two actions, events or 
processes, one of which is conceptualized as a part of the other. 
This metonymical pattern thus allows us to pick out one (or more) 
sub-event(s) of the overall/complex event in order to refer to this 
overall/complex event. As events have a multifaceted nature and 
surrounding elements like aspect, time, modality, grounding, and 
setting, all which may serve as metonymic reference points for 
evoking the Event ICM (Idealized Cognitive Model) as a whole to 
conceptualize time (Radden, 2013). The concept of time held by 
the ancient Chinese also reflects the characteristics of their 
abstract conceptualization of the most typical and striking 
sub-event(s) in nature and daily life.

In ancient agricultural times, sowing and harvesting were the 
two most important events in the agricultural activities of the year. 
The cycle of sowing in spring and harvesting in autumn not only 
marked the beginning and end of their agricultural cycle, but also 
represents the life cycle of plant growth. The configuration of the 
character “春chun” reflects the long germination of grass as the 
most prominent feature of these sowing events, while the 
construction of “秋qiu” embodies representative scenes and 
events of autumn (see Figure 6).

“春chun” original meant the sprouting of grass. According to 
Shuowen: “Spring is a season when Yang energy (the positive force 
in the universe) is initiated and starts to rise, so it promotes the 
sprouting of all things.” Besides, it is also recorded in The Book of 
Han—Laws and Calendars (《汉书·律历志》): “Spring is also the 
season of birth and growth, grass and trees sprout and everything 
comes back to life.” These two sentences summarize the seasonal 
characteristics of spring, when grasses and trees are budding and 
everything is flourishing. Scripts from the Oracle bones, Bronzes 
and even Small Seals all show that the character “春” is composed 

FIGURE 5

Glyphs of year and age.
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of the shape of grass, the sun and “屯tun,” and in accordance with 
Shuowen’s explanation, the Chinese character “屯tun” is like the 
first sprouts of vegetation peeping forth, portraying an image of 
grass seeds sprouting. Thus, the whole Chinese character “春” 
means that the sun enables plants to sprout.

“秋qiu” original means the ripening of the crops. As explained by 
Shuowen: “Autumn is the time when the grain is ripe.” As Duan (1981) 
explained (see also Notes to Shuo Wen Jie Zi): “At this time everything 
is full-grown, and nothing is more valuable than the grain, thus it is 
selected as its stroke.” In Oracle scripts, the character for “秋” is in the 
shape of a cricket. The Chinese ancestors discovered that insects with 
long feelers or antennae, such as crickets, usually chirp in the autumn, 
so they borrowed the shape and sound of crickets to convey the 
meaning of “insects chirping in the autumn” when creating the 
character for the seasonal time concept “秋qiu.” As can be seen, in 
Small Seal Scripts, the upper left part of “秋” is in the shape of straw 
with the addition of a character “火huo (fire)” under the cricket shape, 
which means that after harvesting crops, the straw is then burned to 
eliminate the pests and the ashes are to be used as fertilizer for the soil. 
Sowing and harvesting, chirping crickets in autumn, and burning 
stubble to exterminate pests for the following year are all important 
considerations in agricultural production. As can be seen from the 
analysis, “秋qiu” as a time interval word has undergone triple 
metonymic processes about the events involved.

The whole process of productive work for a year starts with the 
sowing of seeds and ends with the burning of stubble, constituting a 
continuous cycle. Therefore, “春秋chunqiu (spring and autumn)” is 
often used to express “年nian (year)” in Chinese. According to the 
Baidu Encyclopedia,3 the cycle of sowing and harvesting represents 
the cycle of time, which led ancient scholars to believe that the cycle 
of spring sowing and autumn harvesting represents the life history 
of the Chinese people. This is why the Chinese history book was 
named “Spring and Autumn” (《春秋》).

3 https://baike.baidu.com

The Chinese characters for time interval words were therefore 
created by borrowing their constructional features and 
ideographic ways to express the landmark events of that period of 
time, reflecting a high degree of integration between the ancestors’ 
concept of seasons and seasonal characteristics.

Manner of the event for the time of its 
occurrence

China was, and still is, a large country with many ethnic 
groups all with different cognitive perspectives on the process of 
conceptualizing time due to differences in their living 
environment, production methods and lifestyles.

It is important to note that although words related to specific 
intervals of time are coined based on the metonymic 
conceptualization of corresponding temporal events. In the 
traditional Chinese view of time, however, the concepts of “event 
time’ and “opportune moment” or “kairotic time” coexist (Kairotic 
time**4 was explored by Birth, (2012), and he mainly discussed 
this in relation to ancient Greece). This is particularly noticeable 
in the metonymic conceptualization of time in terms of event 
mode. A distinctive feature of the traditional Chinese view of time 
is that it is closely linked with the process of farming and the 
rhythms of nature, and because farming is most concerned with 
the timing of the seasons, the ancient Chinese believed that 
agricultural activities should be undertaken in accordance with 
the “opportune time.” For example, “時shi (four seasons or the 

4 Kairos (Ancient Greek: καιρός) is an ancient Greek word meaning ‘the 

right, critical, or opportune moment’. In modern Greek, kairos also means 

‘weather’. It is one of two words that the ancient Greeks had for ‘time’; 

the other being chronos (χρόνος). Whereas the latter refers to chronological 

or sequential time, kairos signifies a proper or opportune time for action. 

From Wikipedia Encyclopedia https://en.jinzhao.wiki/wiki/Kairos

FIGURE 6

Glyphs of spring and autumn.
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farming seasons throughout the year)” originally meant “sowing” 
in the early Qin Dynasty, but was later known as “莳shi.”

The 24 Solar Terms are a system based on a knowledge of time 
created by the Chinese to observe heaven and earth and learn 
about the natural world. They are also the basic guidelines for 
undertaking agricultural production and coordinating farming 
activities, representing the Chinese philosophy of life in a society 
that follows the “opportune moments” that guides practice.

In addition, the YiJing, or Book of Changes (《易经》), is the first 
of the Five Confucian Classics in China and can be  seen as the 
wellspring of both Confucianism and Taoism. To some extent, YiJing 
can represent the main ancient Chinese traditional culture. YiJing is 
written with examples from the daily life in the ancient period; not 
only ordinary events happening every day, but also special events like 
rituals, war, various celestial movements and natural phenomenon 
like solar eclipse, which are closely related to the original 
conceptualization of time in ancient China (Yang, 2020). YiJing is also 
a classical philosophical book which promotes the proposition that 
“people should conform to nature and act at the right time,” and the 
“propitious or opportune time,” mentioned many times in the book, 
which is the notion of time as the right or proper time to do 
something, as it is generally believed that engaging in certain activities 
at this right time will bring good luck. This sense of “timely chance” 
began to be presented in the time consciousness of Chinese ancestors 
in the Zhou Dynasty, who firmly believed that the so-called “timely 
chance” was of great importance in their natural or agricultural world. 
The practice of “divination” in the book certainly also evidences how 
the concept of “opportunity time” was extremely important.

With regard to the temporal concept of “年nian (year)” and 
“岁sui (age),” the Chinese Han ethnic group, with a primarily 
farming culture, recorded the new year by the ripening of grain 
(see Figure 5), while the Tibetans mark the beginning of the year 
by the ripening of wheat. Among some remote ethnic minorities, 
the custom of reckoning the new year by phenology is still 
preserved. For example, the ethnic group of Gaoshan in Taiwan 
takes “the ripeness of millet” or “the blossom of erythrina” as the 
start of a new year, while other ethnic groups in Yunnan regard 
“the call of the cuckoo,” “the blossom of Bombax ceiba” or “the 
ripeness of rice” as the passing of a year (Liu, 2006). Northern 
nomadic and hunting communities, even up to the time of 
Genghis Khan (1,162–1,227) of the Mongol nation, counted the 
year according to the time at which the grasses turn green, and 
when they refer to their own age 岁sui (age), they recall how many 
times they have seen the grasses turn green. Ethnic groups in 
Yunnan province, like the Nu ethnic group (怒族), Dulong ethnic 
group (独龙族) and Lisu ethnic group (傈僳族) conceptualize the 
time of year by planting a palm tree (董棕树) in front of their 
houses, which usually matures and bears fruit after 30 years. After 
that, another such tree is planted (Liu, 2000). In addition, the 
Hezhe people in the lower reaches of Songhua River who depend 
on fishing record their age by “the number of times they have 
eaten salmon” referring to the annual salmon spawning run, while 
the Yamei people in Taiwan count the year by “the annual return 
of the flying fish” (Hao and Chen, 2004, p. 65).

With respect to the temporal concept of “季ji (season),” the 
character of which is composed of “禾he (standing grain) and “子zi 
(son), indicating that it is a young crop. The rhythms regarding the 
division of seasons varies among different ancient Chinese ethnic 
groups depending on their respective lifestyles. The Han ethnic group, 
who mainly depend on agricultural production, took farming and 
plant growth cycles as their reference. According to the study of Oracle 
bone inscriptions, a year in Shang Dynasty was divided into only two 
seasons, namely 春chun (spring) and 秋qiu (autumn; see Figure 6), 
representing the planting and harvest of crops. The Chinese idiom of 
“春生夏长，秋收冬藏” can be interpreted as “all things sprout in 
spring, grow in summer, are harvested in autumn and stored in 
winter,” which describes what the Chinese ancestors thought was the 
“opportune moments” of the farming year, constituting a natural law 
which human beings could not disobey. In the Zhou Dynasty, to 
accommodate the further development of agricultural production, the 
ancestors divided the year into four seasons based on the growing 
cycle of grain. Naturally, nomadic people who lived by animal 
husbandry distinguished seasons by the color and prosperity of their 
pasture. For example, the Mongolian herders divided a year into four 
seasons according to the color, the ripening and the withering of the 
grass, but some herders who inhabited in the Al Horqin grassland 
divided a year into three seasons (冬春dongchun “winter–spring,” 
夏xia “summer,” 秋qiu “autumn”) or two seasons (冬春dongchun 
“winter–spring,” 夏秋xiaqiu “summer–autumn”). The Oroqen people 
in Heilongjiang province also divided the year into four seasons based 
on the regular changes of snowfall, pasture and deer activities.

Hunting communities mainly distinguish seasons according 
to animal breeding cycles and migration activities. It is recorded 
that the Wuhuan people “distinguish four seasons through the 
pregnancy and lactation of birds and beasts” (The Book of the Later 
Han Dynasty: Wuhuan Biography《后汉书·乌桓传》), and the 
Li ethnic group in Hainan “keep track of spring and autumn by 
observing the birth of birds and beasts” (Peace and Harmony • 
Danzhou Customs《太平寰宇记·澹州风俗》).

Ancient Chinese usually distinguished the temporal concept 
of “月yue (month),” with respect to their own life rhythm, farming 
time and phenology. For instance, the Lisu ethnic group (傈僳族) 
in Yunnan still use a natural calendar that divides the year into 10 
“seasonal months,” each with a different length. These time 
interval words occur in the following order: New Year Month 
(January), House Building Months (February), Flower Blooming 
Month (March), Birds Singing Month (April), Mountain Burning 
Month (May), Hungry Month (June), Gathering Month (July and 
August), Harvest Month (September and October), Wine Boiling 
Month (November) and Hunting Month (December). The ancient 
Chinese also reckoned certain day(s) within a month based on 
their observation of the moon’s presence or absence, or waxing or 
waning in the sky. The pictographic characters like 晦hui (“dim 
and dark moon” indicates the end of the lunar month), 朔shuo 
(“bright moon” indicates the first day of the lunar month), 弦xian 
(“half full moon” indicates the seventh and eighth days of the first 
half of the lunar month), and the 24th and 25th days of the second 
half of the lunar month) and 望wang (“full moon” indicates the 
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fifteenth day of the lunar month) are the most notable examples 
(see Figure 7).

The Chinese ancestors’ temporal concept of “日ri (day),” 
divided a day into 12 time intervals according to their daily 
production activities and living habits, combined with the natural 
laws of the sun and the changes in the light and darkness of the 
sky, and the laws of animal activities. These characters include: 夜
半yeban (midnight, referring to the middle of the natural 
phenomenon change from dark to dawn, 23:00 p.m. to 1:00 a.m.), 
鸡鸣jiming (cock crowing, 1:00 a.m. to 3:00 a.m.), 平旦pingdan (at 
the turn of night and day, 3: 00 a.m. to 5: 00 a.m.), 日出richu 
(sunrise, when the sun is just showing its face and rising, 5:00 a.m. 
to 7:00 a.m.), 食时shishi (breakfast time, 7:00 a.m. to 9:00 a.m.), 隅
中yuzhong (when the sun has not yet reached its zenith, 9:00 a.m. 
to11:00 a.m.), 日中rizhong (when the sun travels toward the 
middle of the sky, 11:00 a.m. to13:00 p.m.), 日昳ridie (when the 
sun has just lowered toward the west from its zenith, 13:00 p.m. 
to15:00 p.m.), 晡时bushi (the second meal time, 15:00 p.m. 
to17:00 p.m.), 日入riru (when the sun goes down, it is also the 
time when the ancestors took a nap in the fields, 17: 00 p.m. to 19: 
00 p.m.), 黄昏huanghun (when the sun has set and the sky 
becomes dark, 19:00 p.m. to 21:00 p.m.), 人定rending (when the 
ancestors stopped their activities and rested and slept, 21: 00 p.m. 
to 23: 00 p.m.). All these temporal concepts for hour names are 
related to the timing of events, and are strong evidence that the 
ancient Chinese conceptualized time in terms of events, and 
further demonstrates that the Chinese language has an 
empirical structure.

It can be seen that the concepts of time in the domains of life 
stages, seasons, months and the different times of day and night 
are closely related to the living environment, social life and 
methods of food production employed by the Chinese ancestors. 
Over the years, the ancestors positioned and reckoned time based 
on various rhythmic events and their presentation modes, such as 

the movement of celestial bodies, phenological changes, and 
farming activities combined with the rules governing social life 
and customs. To sum up, the metonymic conceptualization of time 
in terms of manner of the event in Mandarin Chinese essentially 
maps the intrinsic correlation and consistency between the modes 
of human survival and their cognition.

Space–time conflation for the event 
occurrence time

The basic rules of human writing generally follow the linear 
principle from left to right. English written language is written in 
horizontal rows from left to right, while Chinese characters are 
written and read in vertical columns.

In addition, Meng (2014, p. 17) argues that the constructions 
of individual Chinese characters are endowed with dual attributes: 
linear time coding (in positioning the stroke order and the 
radicals) and nonlinear image coding (space). In spatial image 
coding, one of the key principles is that the spatial layout of the 
image elements is a copy of reality. As the layout of the radicals of 
Chinese characters is a copy of reality, it is also governed by 
nonlinear spatial law. Or, more specifically, the formation of 
Chinese characters normally abides by the linearity principle, but 
the positioning of the radicals has a great impact on their 
resultative meaning. Hence, as a result of the encoding process of 
Chinese characters, the time-interval words often exist in the form 
of space–time conflation metonymies.

For example, in the radical component “日ri (sun),” the 
different positions of “日” in the following Chinese characters 
imply different meanings (Liu and Xu, 2019): The morphological 
structure of these characters is endowed with dual attributes of 
linear time coding and nonlinear spatial coding. When placed on 
the left or the top of the character, it generally indicates morning 

FIGURE 7

Glyphs of phases of the moon [Oracle Script and Bronze Script].
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or an early time of the day or evening or late time of the day, but 
when placed on the right or lower part of the character it 
represents past time. For example:

“晓xiao” originally meant “dawn.” According to Shuowen: “晓
means brightness.” “日” on the left side of the character here 
indicates the sun, and 堯(尧) yao on the right side denotes both 
the pronunciation and “high” (see Figure  8), together, they 
indicate the time interval when the sun gradually rises higher.

“早zao” originally meant “early morning.” According to 
Shuowen: “早 means 晨chen.” The upper part of the character is 
also the sun and the lower part is the shape of armor (see Figure 9), 
and the whole character means that when the sun shines on the 
armor, the soldiers get up and start their morning training.

“昔xi” originally meant “previously or past.” The upper part of 
the character looks like a river with raging waters (see Figure 10), 
and the lower part of the character is the sun. The combination 
indicates that the sun has fallen beneath the turbulent waters of 
the river, which means that even though the flood has passed, one 
must not forget the disaster it has wrought (Flooding was a 
common event in ancient times and was fresh in the ancestors’ 
minds). Thus, the way in which time is conceptualized as past 
depends on whether the event has already occurred.

In addition to “日ri (sun),” other radicals such as “月yue 
(moon)” and “星xing (stars)” have also been incorporated as part 
of the popular constituents of the time interval words in modern 
Chinese. One reason is that the ancient Chinese reckoned time not 
only by the position or shadow of the sun, but also by the 
movement of the moon and stars or the shape and configuration 
of the moon (Wang, 2004).

For example, the character “朝zhao” mentioned above has 
many variations when incorporated on the right side of a 
character. In Bronze Scripts it is water-shaped, indicating that the 
river rises with the sun ( ), while in Small Seal Scripts it is 
boat-shaped, indicating that a rising tide lifts the boat ( ), but 
its earliest glyph in Oracle Scripts is moon-shaped (see Figure 11), 
which best reflects the original meaning of the character, 
indicating that the sun shines on the green grass by the river, while 
the moon is still visible. The image of the event therefore indicates 
that “the sun and the moon shine together” which is borrowed to 
express the time interval of early morning.

The original meaning of “晨chen” is to cultivate crops. 
“晨chen” and “农nong (farming)” have the same origin in 
Oracle Scripts. The character is shaped like a farming tool held 
in both hands ( ), this is because the ancestors began to 
cultivate and work in the early morning, thus the character was 
created by taking the image of starting working with farm tools 
in hands to indicate “early morning.” In addition, there are two 
ways to write the character “晨” in Small Seal Scripts (see 
Figure 12), the upper part of which is the sun or the stars, while 
the lower part comprises the farming tool, for the stars are still 
faintly visible in the early morning when the ancestors begin to 
work in the fields by the river. The metonymic character-making 
process of 晨 perfectly demonstrates the diurnal rhythms -- “the 
alternation of the sun (day) and the stars (night),” therefore, in 
Chinese, the character 星xing (stars) means not only “evening” 
but also “early morning.” Even today, Chinese people still use 
“月落星沉yue luo xing chen (the moon sets and the stars sink)” 
to indicate the time when dawn is approaching, and “披星戴

月pi xing dai yue (wearing stars and the moon)” to denote hard 
work from morning till night.

The radical position of the above-mentioned time-interval 
words can therefore be seen to affect the overall meaning of the 
Chinese characters. This has two epistemological implications: it 
reflects the Chinese ancestors’ understanding of the dialectical 
unity of time and space, where there is ‘a bit of me in you and a bit 
of you in me’ and also the sublimation of the level of cognition. 
Secondly, it embodies the characteristics of holistic thinking or the 
epistemology of the Chinese people, who were adept at grasping 
the fundamental features and internal logic of things within the 
context of intertwined relationships.

Cognitive and cultural functions 
of Chinese time interval words as 
representational symbols

The linguistic representation of time conceptualization by 
time interval words in Chinese, rooted in Chinese people’s living 
environment, life style and their way of understanding the world, 
have their unique cognitive and cultural functions.

The cognitive functions of time interval 
words

As one of the oldest scripts in the world, Chinese characters 
serve as an intermediary for human cognitive processes. Chinese 
characters are ideographic characters using a pictographic symbol 
system to record various events or event states, which is the result 
of the embodied philosophical thinking of “taking the bodies from 
near and comparing it to things from far” of the Chinese ancestors. 
It can be said that Chinese characters are pictographs that express 
their unique meanings or concepts by taking the essential features 
of the shape, interest and charm from ‘everything in heaven and 

FIGURE 8

Glyphs of dawn [Small Seal Script].
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earth’. Each character has a unique cognitive function which is the 
summation of the wisdom of the ancient Chinese ancestors. 
Through the origin and evolution of each Chinese character, not 
only can the internal relationship between the shape and meaning 
of each character be seen, but the way in which the ancestors lived, 

and how that life changed can be deduced, and even their thought 
processes can be revealed.

In addition to the event-like time interval words mentioned 
above, the behavior-like time interval word “初chu” is another 
vivid example of cognitive function (see Figure 13). The original 
meaning of “初” refers to cutting clothes with a knife. In Oracle 
Scripts, the left and right sides of the character 初 are the shapes 
of a garment and a knife, respectively. The Chinese ancestors’ use 
of animal skins to ‘cover their shame’ and keep warm marked the 
beginning of human civilization, and the use of knives enabled the 
beginning of clothing making, so they took this iconic act to refer 
to the time concept of “beginning,” and it is evident that this 
method of character making greatly saved their cognitive resources.

The cultural functions of time interval 
words

The form, sound and meaning of Chinese characters are rich 
in cultural factors, as they are the result of replication and 
development over time, and the influence of the national culture. 
The pictograph, as the foundation for the formation of Chinese 
characters, is the most basic practice of the national creative 
cultural spirit (Zhang, 2004).

When creating the time interval words, the Chinese ancestors 
did not randomly incorporate their own observations and 
experiences of the world into them, but gradually accumulated 
and condensed them under the strict guidance of national cultural 
psychology and modes of thinking. Chinese time interval words 
have evolved through an integrated relationship with social and 
cultural systems over time. Each time interval word contains a 
representation of the larger world and social history, and through 
the constructions of these words, information concerning ancient 
Chinese systems and practices such as time measurement, 
agricultural production, divination and sacrifice, and the 
astronomical calendar, can be deduced, allowing a peek into all 
aspects of the social lives of the Chinese ancestors. It is reasonable 
to say that Chinese time interval words not only enrich the 
vocabulary of Chinese language and highlight the systematic 
nature of Chinese characters, but also record and promote the 
development of Chinese culture.

In addition to the various examples discussed above, another 
character 久 jiu (long time) is chosen to demonstrate the unique 
cultural function of Chinese characters (see Figure  14). The 
original meaning of “久” is “灸 moxibustion” (a natural therapy 
where a substance, moxa, is burned in close proximity to a part of 
the body to promote healing, or needles inserted to stimulate 
specific acupuncture points to regulate or correct the flow of “qi” 
to restore health, embodying the traditional Chinese medicine 
concept of “the unity of heaven and man”), which is a typical 
pictographic character, and its pronunciation is the same as “灸.” 
The glyph shows a person lying on their side with a therapeutic 
moxa stick (or a therapeutic needle) protruding from their back. 
Recognizing that the therapeutic effect of moxibustion was not an 

FIGURE 9

Glyphs of early morning [Small Seal Script].

FIGURE 10

Glyphs of past [Small Seal Script].

FIGURE 11

Glyphs of early morning [Oracle Script and Li Script].

FIGURE 12

Glyphs of morning [Small Seal Script].
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overnight process, the Chinese ancestors captured the image of 
moxibustion or acupuncture to represent the temporal concept of 
a “long time.” It can be seen that the shape, sound and meaning 
of 久 all explain the spirit of the traditional Chinese 
medical culture.

To sum up, Chinese characters are self-originated characters 
created without any external influences. The creation of Chinese 
time interval words is a unique aspect of ancient Chinese 
characters and authentic native culture. Each time a time 
interval word is generated based on the metonymic 
conceptualization of an event it has its own unique cognitive 
and cultural interpretative functions. Chinese time interval 
words are therefore strong evidence of the linguistic 
representation of time conceptualization in Mandarin Chinese. 
It is important to note that the glyphs and original meanings of 
these time interval words have necessarily had a significant 
impact on the Chinese understanding of the concept of time. 
The fact is that all these words now are prevalently used in such 
meanings. In addition, the semantic extension and interactive 
use of these time interval words produce new meanings for 
more specific time expressions. We have a wealth of evidence 
from ancient Chinese cultural artifacts as well as documentary 
evidence from Chinese character dictionaries, ancient books 
and poems to support this. Due to space limitations, what was 
mentioned above can only cover part of the evidence. In 
addition, as we mentioned earlier, many of the ancient Chinese 

methods of reckoning and estimating time, as demonstrated by 
these time interval words, have been preserved to this day.

Conclusion

Starting from the wide recognition of space–time mapping in 
a wide range of languages, with English in particular, sound 
analysis of solid evidence, more specifically time interval words, 
confirms our view of event-based metonymic conceptualization 
of time. The abundant evidence ranges from the cultural origins 
of the Chinese language to the original meaning and the 
constructions of time interval words in modern Mandarin 
Chinese. Relevant cultural and artifactual evidence suggests that 
event-based concepts of time are pervasive in ancient Chinese 
culture. It is believed that events and event structure are the 
fundamental building blocks of the conceptualizations of Chinese 
ancestors, whose essence was to achieve conceptualizations of 
cognitive objects in terms of event metonymies. The Chinese 
words for positioning and measuring time also reflect this 
cognitive approach, in which temporal landmarks and intervals 
based overwhelmingly on events. The convincing evidence 
presented in this paper have also shown that event-based time 
intervals are organized as complex systems of lexicalized time 
intervals, anchored and indexed by the annual, seasonal and 
diurnal rhythmic events in the natural environment, and the 
regulative rules governing social life and customs, which may 
be represented by highlighting different aspects of the process of 
metonymic conceptualization. This evidence suggests that Chinese 
time interval words are highly persuasive as the linguistic 
representations of time conceptualization in Mandarin Chinese 
due to their unique cognitive and cultural functions. The event-
based metonymic conceptualization of time as shown in the time 
interval words strikes the key point of the dual nature of time as 
time ontology and time attribute or categorial features. The view 
claimed and consolidated in the paper both reflects the 
characteristics of Chinese thinking and the historical imprints of 
the Chinese way of understanding the world, and further justifies 
the view that Chinese is a metonymic language (Huang, 1995, 
p. 250).

Further research with larger samples is needed to further 
confirm these findings. The results of our study shift the previous 
work on representation of time in Mandarin Chinese in terms of 
spatial metaphor to event metonymy. In agreement with Galton, 
we conclude that the spatialization of time through metaphor can 
never do justice to the fundamental nature of time as a feature of 
our experience (2011, p. 695). We believe that it is an effective 
method to explore the time proposition from different cognitive 
perspectives and explore the reality of the concept of time from 
the perspective of language and culture.

The event-based metonymic time conceptualization view can 
find promising application in a variety of research areas like 
comparative linguistic studies, literature (especially the affinity 
between Chinese poetry and painting), cultural anthropology, etc. 

FIGURE 13

Glyphs of start time [Oracle Script].

FIGURE 14

Glyphs of long time [Small Seal Script].
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More demanding research should also be done as to when and 
how metaphorical and metonymic mapping in thinking divides 
their labor and interact in actual daily communication and 
thought. Besides, a metaphor–metonymy interaction in the 
conceptualization of time across cultures is also of 
great significance.
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