
TYPE Original Research

PUBLISHED 09 November 2022

DOI 10.3389/fpsyg.2022.999229

OPEN ACCESS

EDITED BY

Naveed Ahmad,

Lahore Leads University, Pakistan

REVIEWED BY

Ming Lang Tseng,

Asia University, Taiwan

Ramayah T.,

Universiti Sains Malaysia

(USM), Malaysia

*CORRESPONDENCE

Fuli Guo

guofuli@ncwu.edu.cn

†These authors have contributed

equally to this work

SPECIALTY SECTION

This article was submitted to

Environmental Psychology,

a section of the journal

Frontiers in Psychology

RECEIVED 20 July 2022

ACCEPTED 28 September 2022

PUBLISHED 09 November 2022

CITATION

Ma X, Li J, Guo F, Cui C, Chen T, Xv F

and Wang W (2022) Study on influence

factors of public participation

willingness in substation project based

on integrated TPB-NAM model.

Front. Psychol. 13:999229.

doi: 10.3389/fpsyg.2022.999229

COPYRIGHT

© 2022 Ma, Li, Guo, Cui, Chen, Xv and

Wang. 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.

Study on influence factors of
public participation willingness
in substation project based on
integrated TPB-NAM model

Xin Ma1†, Junpeng Li2†, Fuli Guo1*, Caocao Cui1,

Tengfei Chen1,3, Fan Xv1 and Wenbin Wang3

1School of Management and Economics, North China University of Water Resources and Electric

Power, Zhengzhou, China, 2Business School, Central South University, Changsha, China, 3Resource

System Optimization and Decision Research Center, North China University of Water Resources and

Electric Power, Zhengzhou, China

Public infrastructure, such as substations, is crucial for the advancement of

the economy and society. However, the “not in my backyard” phenomenon

is causing concern among the population, and these two things are at odds

with one another. This study aims to investigate the driving mechanism that

influences participation willingness of the public in order to promote the

construction of substations, so the study proposes an integration model based

on the planned behavior theory and the normative activation theory. Moreover,

a structural equation model is created using the two dimensions, namely,

social altruism and personal egoism, while data of 568 questionnaires are used

for empirical research in combination with the “Decision-Making Trial and

Evaluation Laboratory” method; these data are collected in the surrounding

areas of three 110kV substations in Jiaozuo city, China. The key factors that

a�ect participation willingness of the public are discussed, and the study

demonstrates that the model is most significantly impacted by public trust,

which is an a priori variable. Furthermore, the direct path coe�cient of personal

norms on participation willingness is the largest, which confirms that increased

moral responsibility has a beneficial e�ect on project execution, and subjective

norms contribute to the improvement of the assessment model overall since

they are the main variables with the largest centrality degree in the system. The

findings of this research better our understandings about the mechanism of

“not in my backyard” and o�er practical implications for its dissolution. On the

basis of this, we present pertinent policy proposals for the “not in my backyard”

e�ect that develops during the construction of public infrastructure.
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Introduction

A substation is the key component of the power system,

which undertakes the tasks of receiving and distributing electric

power and converting voltage levels. It plays an important

role in the rapid development process of urbanization and

industrialization in China. In terms of technical requirements,

the substation should meet the load it supplies and allow for

a certain amount of reserve capacity. It is also important to

note that the loads supplied should be within the permissible

supply radius. The larger the urban expansion and the faster the

economic development, the more substations need to be built.

Only under these conditions, the electrical power industry can

meet the increasing load demands of the city, while optimizing

the structure of the electrical power grid and ensuring its stable

operation. However, perception of risks of the public arising

from substations is not consistent with the objective risk due

to the limitations of their knowledge structure in relation to

electromagnetic radiation (Liu and Tang, 2020). Driven by

online public opinions and complex information, this prejudice

will continue to be amplified and may lead to public concern,

public opposition, and resistance, and even social conflict once

the public perceives that the living environment, personal health,

and safety are compromised (Yu et al., 2022). This phenomenon

is called “not in my backyard” (NIMBY), which usually refers

to a project that has negative externalities and the residents in

the vicinity of the project are trying to protect themselves, thus

creating resistance and resisting behavior toward the project

(Li and Li, 2021). There is a conflict between the NIMBY

effect of the substations and the desire of the public for

environmental quality, and this not only delays economic and

social development but also leads to a decline in the public

trust on the government. Moreover, this conflict can affect the

construction of subsequent projects and further expand the

NIMBY effect. Therefore, this study explores the factors affecting

willingness of the public to participate in substation projects

from the perspective of their trust, and analyzes effective ways

to address NIMBY, and the purpose of this article is to provide

a reference for solving the problem of social failure arising in

public infrastructure construction.

This study is innovative in the following aspects: First,

we examine the behavior and willingness of the public

to participate in substation projects from the behavioristic

psychology perspective. This study reveals the mechanisms by

which different factors influence willingness of the public to

participate in substation projects in the context of public trust in

China. Second, this study echoes the view of Kopaei et al. (2021)

that “the combination of normative activation models and

theory of planned behavior models can more accurately predict

public behavior with respect toNIMBYprojects.” In this context,

we construct an integrated TPB-NAM model, empirically test

the model fit and applicability, and enrich the research on the

NIMBY effect. Third, the traditional Dematel method mainly

uses expert scoring to construct the direct correlation matrix,

but the scoring process is inevitably influenced by subjective

attitude. Therefore, the study agrees with the idea that “there is

non-objectivity in assessing the correlation coefficient between

influence factors through expert scoring, which limits the

application of Dematel method” (Song et al., 2020). This study

combines the structural equations with the Dematel method,

which not only inherit the advantages of the structural equations

in dealing with the influence factors between complex latent

variables but also circumvent the shortcomings of the non-

objective property of the Dematel method, expand the depth

of analysis using structural equations, and also internalize the

logical relationship between the variables, which can effectively

distinguish the difference between cause factors and result

factors and judge the importance of each influence factor. This

study is organized into six sections. In the first section, we

discuss the context of the study. The second section describes

literature review, and the next section describes the methods.

After that, results are demonstrated, followed by discussion.

Conclusion ends the whole article.

Literature review

Characteristics of NIMBY

The construction of NIMBY projects has a significant

positive impact on the society as a whole, while the residents

around the NIMBY projects bear a significant risk, which leads

to an imbalance in the distribution of benefits across geographies

and communities. It is a zero-sum game in which the interests

of one side are enhanced, while the interests of the other side

are compromised (Zhao et al., 2017). According to the theory

of “politics of scale,” the essence of the NIMBY effect is the

process of scale resistance of different interested parties (Wang

et al., 2017). NIMBY projects can have an impact on the public

in terms of residential amenities, visual impact, and noise and

are often rejected by nearby residents (Wang et al., 2021). From

the public point of view, the main reason why people avoid

the NIMBY projects is the sense of relative deprivation of basic

benefits (Zhao et al., 2021). In recent years, in China, the public

has become increasingly aware of their rights and self-protection

and is increasingly opposed to the NIMBY projects, and the

NIMBY effect has become an important social governance issue

(He and Lin, 2019). First, conflicts over the projects with NIMBY

are becoming more frequent. Second, there are more types of

NIMBY projects causing conflicts, such as substations, garbage

disposal center, and hospitals. Third, there are diverse public

demands on the problems caused by the NIMBY effect. Fourth,

the intensity of conflicts is escalating (Zheng et al., 2015).

Since governments are rational political homo economicus, they

always play a multi-party game around “policy risk–reward” in

controlling policy resistance (Yan and Chen, 2016). Faced with
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the balance between “policy objectives” and “social stability,”

governments must consider not only whether the operation of

NIMBY projects can contribute to the achievement of public

objectives but also how to deal with conflict, as well as effective

responsiveness and binding response strategies (Wan et al.,

2020).

NIMBY-related factors

The causes of conflicts arising from the NIMBY projects

are not simply a superposition of resources, interests, and

information but a complex dynamic process of risk aggregation

to outbreak, covering a wide range of individual characteristics,

psychological perceptions, information dissemination, social

interaction, etc. (Li and Li, 2021). First, individual characteristics

and psychological states become intrinsic driving forces in the

formation of the NIMBY effect. For example, environmental

beliefs, media catalysts, and trust in government all become

influential factors in accepting or opposing the NIMBY projects

(Wang and Ye, 2020). Mclaughlin and Cutts (2018) identified

health risks, property risks, perceived risks, quality of life

risks, and perceived frustrations as factors that contribute to

the public’s negative identification with the NIMBY effect.

According to the hierarchical dependency expected utility

theory, negative emotions such as pessimism and anxiety

increase the fear of uncertainty, which leads to the outbreak

of conflict due to the NIMBY effect (Li and Liang, 2018).

Second, perceived benefits are the convenience and wellbeing

that the public infrastructure brings to society as a whole. Its

positive benefits are an effective way to increase willingness

of the public to accept it. The projects bring risks as well

as benefits to the public, such as increased employment and

improved local infrastructure. The attitude of the public toward

NIMBY projects is influenced not only by the perceived risks

but also by the perceived benefits (Cowan, 2010). Public

attitudes toward these projects often depend on their judgments

and trade-offs between the perceived risks and benefits

(Simsek et al., 2014). Third, the external environment also

provides an explanatory perspective for the NIMBY effect. For

example, information exchange and knowledge reinforcement

are important antecedents for weakening the negative effects

of NIMBY, and information and knowledge show an inverted

U-shaped relationship with public perceptions of risk induced

by the NIMBY effect (Liu et al., 2021); that is, risk perceptions

are lower among those who “know nothing” about the risks

of the NIMBY effect or among professionals who “know

everything” about the risks, while people who know something

about the risks feel more stressed by the NIMBY effect and

are more likely to resist it (Holleran, 2021). In addition, the

decision-making process of the government is more focused

on scientific and technological requirements but lacks the

supporting facilities to maintain environmental justice, which

is an important cause of public acceptance (Liu B. et al.,

2018).

Preventive measures for NIMBY

The choice of policy instruments is the result of a

combination of the planning capacity of the country

and the policy subsystem, where the government takes a

series of measures to implement policies and projects, and

these measures may have an impact beyond the policy

decision itself and have a direct impact on the successful

implementation of the project (Lu et al., 2019). The response

of the government to the NMBIY effect consists of three

types of measures: mandatory, progressive, and concessions

(Zhang and Tong, 2014). First, in the “mandatory” measure,

the government enforces the construction of the NIMBY

projects. In this case, the government has a monopoly on

decision-making and selectively uses information strategies,

such as promoting benefits and avoiding risks, the likelihood

of public participation is low, and negative sentiment is

strong and intense, which means that the government is

vulnerable to a reactive situation (Ru, 2020). Second, in

the “progressive” measure is a more moderate approach

that takes a step-by-step effort to advance the construction

of the NIMBY projects, for example, formulation of a

reasonable compensation policy by the government (Rouhani

et al., 2022). Third, in the “concessions” measure, the

government does nothing in response to public resistance

to NIMBY projects, which will undoubtedly result in loss of

government investment.

TPB and NAM

The TPB is developed on the basis of the reasoned action

theory (RAT). The TPB has been widely used in various

studies related to personal behavior (Lee et al., 2021; Wan

et al., 2022). It is often used to explain the main factors that

influence personal behavior in the decision-making process

(Icek, 2011). According to this theory, one’s behavior is

determined by one’s own willingness to perform or achieve a

particular behavior, that is, behavioral intention (Thompson

et al., 2020). It is influenced by three independent factors:

attitudes to behavior (ATB), subjective norms (SNs), and

perceived behavioral control (PBC) (Wu and Chen, 2005).

ATB is one’s pre-evaluation of the outcome of behavior,

that is, a person’s prior judgment of the pros and cons

of behavior in terms of personal preference (Cheng et al.,

2020). SN is defined as pressure from others (usually close

family and friends) or group expectations on one’s behavioral
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decision-making process to perform or not to perform it (Liao

et al., 2007). PBC refers to the evaluation of one’s internal

control, expressed as an actor’s assessment of the ease of

implementing the current decision based on past experience

(Lim et al., 2020). Zhang et al. (2020) used the TPB to study

the formation mechanism of residents’ participation behavior

toward NIMBY projects. Following an empirical study using

the TPB, Yancy (2018) argued that public attitudes toward

NIMBY projects are actually a reflection of the acceptability

of risk; the attitudes are both the psychological basis of the

NIMBY effect and the psychological reflection of person toward

particular objects.

NAM has been used to effectively explain pro-social and

altruistic behavior (Jabilles et al., 2019). Regarding NAM, the

altruistic behavior is the internalization of underlying social

norms in people’s lives as a collection of social responsibility,

moral obligation and values, etc. (Rosenthal and Yu, 2022).

Although society encourages helpful behavior, it does not

mean that all people can follow society’s dictates to achieve

effective practice; therefore, a person’s ability to display altruistic

behavior is individually heterogeneous and depends on the

positive influence of personal norms (PNs), which will ultimately

be reflected in the intention (INT) (Hao and Yang, 2018).

The activation of personal norms, which are both moral

obligations and internalized social norms, depends on two core

variables: awareness of consequences (AC) and attribution of

responsibility (AR). AC refers to the extent to which a person

expects that the behavior in which he or she is about to

engage may have positive or negative effects, and AR refers

to a person’s sense of responsibility for the consequences

of undesirable behavior (Kokolakis, 2017). NAM is widely

used to study various pro-environmental behaviors of the

public, for example, research into issues such as energy saving,

transport mode choice, and waste recycling (Khan et al.,

2019).

Despite these valuable results, most of the literature

examining the NIMBY effect focuses on public attitudes and

then discusses public intentions in terms of mediated intentions,

subjective norms, and perceived behavioral control, but rarely

considering public altruistic behavior. Whereas NAM considers

altruism to precede egoism, TPB emphasizes personal utility;

there are differences between the two models, as well as different

emphases in their application. If the two models are combined,

researchers can explore factors that influence public behavior

from multiple perspectives: First, what are the key factors that

influence public acceptance of a substation project? Second,

can public trust play an important role in substation projects

with public participation? Third, does the integrated TPB-

NAM model provide a solid theoretical basis and explanatory

validity for measuring public acceptance of NIMBY projects

such as substations? Finally, can this article provide effective

recommendations for policymakers to deal with social conflicts

and communication dilemmas in urban development?

Methods

Integrated TPB-NAM model

The constraints on the objective environment and the

impact of personal norms are rarely taken into consideration

because the TPB emphasizes the influence of egoism but

ignores the crucial role of irrational and altruistic motivation

in behavior shaping, and the effectiveness of the explanation in

its application to pro-social behavior is still up for debate. In

contrast to the TPB, which has a limited range of explanations,

NAM is a classical theoretical framework for explaining

pro-social altruistic behavior. Therefore, researchers suggest

combining the TPB and NAM to strengthen the explanatory

effectiveness for one’s intention to engage in pro-environmental

action (Shen et al., 2020). The explanatory effectiveness of the

initial model is greatly increased if the personal norms variable is

included in the TPBmodel (Yazdanpanah and Forouzani, 2015).

Furthermore, explanatory effectiveness is also improved when

moral obligation is introduced into the model (Kim et al., 2018).

The findings are not entirely accurate when behavior of the

public is simply examined from the perspective of egoism or

altruism (Qin et al., 2020). As a result, if the TPB and NAM are

combined, one’s propensity to engage in social activity may be

predicted and explainedmore effectively (Wang et al., 2018). The

attribution of responsibility is typically viewed as a modulator

between personal norms and actions and is seldom incorporated

into the integrated framework of the TPB and NAM (Li and

Wu, 2019), so it is not discussed in the integrated model in

this article. Why is the awareness of consequences not included?

First of all, it focuses on representing the expected degree of

positive or negative influence on one’s behavior to participate,

and there is some functional overlap with the attitude variables

in the integration framework. Second, the key issue of this

study is to discuss the cognitive bias of the public and the

deficiency caused by the lack of knowledge about substation

construction. This research designs a TPB-NAM integration

model including public trust (PT) variables to study the primary

factors influencing willingness of the public to participate in the

substation project from both egoism and altruism aspects. The

research model of this study is given in Figure 1.

Hypothesis

Trust is often defined as a relationship of recognition that

relied on relevant institutions or people who have the power

to make decisions and adopt technical and policy instruments

to implement them (Aracil et al., 2018). In general, people

lack expertise in the construction of public infrastructure such

as substations (Yao et al., 2021), and the public trust in

authorities and government departments will influence their

pre-evaluation of the project and their willingness to participate
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FIGURE 1

Theoretical hypothesis model.

in the NIMBY projects (Eguchi, 2020). An increase in the level

of public trust may contribute to a positive social evaluation

of the implementation of substation projects, as well as

positively influencing ones’ willingness to participate and further

stimulating their sense of moral responsibility (Stehlik, 2009;

Cheng and Zhang, 2021). Therefore, the following hypotheses

are proposed:

H1: Public trust has a positive influence on ATB.

H2: Public trust has a positive influence on SN.

H3: Public trust has a positive influence on PN.

Subjective norm is the antecedent variable of PN and has

a direct role in verifying that one’s decision-making behavior

is consistent with one’s social value, and it is usually used as

a measure of whether social behavior is consistent with right

morals and values (Bamberg et al., 2007; Zhang et al., 2018). The

relationship between SN and ATB shows that the perceptions

of others or groups may affect one’s ATB (Rezaei et al., 2019).

If friends and family share the view that substations can

improve the stability of electricity consumption and promote

economic and social development, then due to herd mentality

and dependency, an individual may hold the same attitude

toward substation projects. The direct link between SN and

PBC exhibits that the endorsement of substation projects by

others, in response to society, institutional, and other pressures,

may reduce the perceived barrier encountered by one’s decision-

making process (O’Neil, 2021). Based on this, the following

hypotheses are proposed:

H4: SN has a positive influence on ATB.

H5: SN has a positive influence on PN.

H6: SN has a positive influence on PBC.

One’s positive attitude toward substation projects would

increase one’s willingness to participate (Komendantova and

Battaglini, 2016; Fu et al., 2022). One’s behavioral decision is

always affected by one’s own perception (Zhang et al., 2017).

When people have the right and more knowledgeable structure,

that is, they are aware of the need for substation construction,

and the public has a responsibility and obligation to support the

development of the city, which will strengthen their willingness

to participate (Li and Liang, 2018). Furthermore, people are

more likely to be willing to participate when they feel pressure

from the society that current electrical load needs to be

satisfied by building substations and that public support for

the substation projects will contribute to social progress. On

the basis of the previous discussion, the following hypotheses

are proposed:

H7: ATB has a positive influence on INT.

H8: PBC has a positive influence on INT.

H9: The PN has a positive influence on INT.

Data collections and sample

110kV substations are the most common terminal

substations in the urban grid structure and play an important

role in ensuring the reliability of power supply and power

quality. In this work, three 110kV substation projects in

Jiaozuo city, China, are selected for study, namely, GL
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TABLE 1 Sample profiles of the respondents.

Category Classification Frequency %

Gender Male 274 48.20%

Female 294 51.80%

Age <23 83 14.60%

Between 23–35 237 41.70%

Between 36–55 199 35.00%

More than 55 49 8.60%

Education Below middle school 92 16.20%

High school 228 40.10%

Graduate 166 29.20%

MS/MPhil or PhD 82 14.40%

Whether you own a property Yes 274 48.20%

or intend to buy one in the

near future?

No 294 51.80%

Have you understood the role Yes 173 30.50%

of the substation beforehand? No 395 69.50%

Have you ever been involved Yes 34 6.00%

in the construction of a

substation

No 534 94.00%

Is there a substation near Yes 181 31.90%

where you live? No 132 23.20%

No information 255 44.90%

substation, GC substation, and LZ substation, where a large

number of supporting facilities such as schools, residential

areas, and supermarkets exist within a 3-km radius. These

substations were built to solve the difficulties caused by the

increased electrical power load of businesses and residents and

were in full operation in 2020. A total of six survey teams,

each consisting of two people, are organized to conduct a

week-long face-to-face random survey in areas with high

population around the substation project areas, and 568 valid

questionnaires are obtained after collating and eliminating

uncritical questionnaires.

In order to minimize possible response bias, the instruction

that “there are no right or wrong answers; only your personal

opinions matter” was emphasized in the cover letter. On

completing the questionnaire anonymously, voluntary

participants were assured that all individual responses would

be kept confidential. Table 1 summarizes the demographic

characteristics of the overall sample participating in

this survey.

The percentages ofmale and female subjects are almost equal

(48.20 and 51.80%, respectively). A majority of them were in

the age range of 23∼35 and 36∼55 years (41.70 and 35.00%,

respectively). Across the sample, most people had high school

education (40.10%), a graduate degree (29.20%), or MS/MPhil

or PhD (14.40%). In this sample, 48.2% of the respondents had

purchased or planned to purchase a property, but 69.50% of the

respondents said they only knew that the substation was used

to supply electricity and were unaware of the specific role and

technical requirements of the substation, indicating a continued

lack of public understanding of public infrastructure projects.

This sample comprise respondents with a wide variety of

sociodemographic backgrounds. More specifically, it is believed

that the raw survey data collected in this empirical study

can carry theoretical and practical implications for this type

of research.

Measures

The measurement scales and indicators adopted for the

present study with the goal of measuring all the studied

construct variables are validated by previous studies. Following

Liu Y. et al. (2018), a four-item PT measurement scale

is used, and the respondents are asked to express their

degree of agreement to site selection process/equipment and

technology/expert analysis/construction process. A three-item

ATB measurement scale using in this study mainly refers to

the research views of Zhang et al. (2017), Rezaei et al. (2019),

and Qin et al. (2020), in order to ascertain whether one would

approve or disapprove substation is valuable and useful for living

quality or social development. Based on Rezaei et al. (2019)

and Qin et al. (2020)’s study, a three-item SN measurement

scale is used to measure the social pressure felt by one person

whether to support the construction of the substation. Following

Zhang et al. (2017) and Qin et al. (2020), a three-item PN

measurement scale is also used to measure one’s own judgment

on the construction of a substation. Adapted from Zhang et al.

(2017), Rezaei et al. (2019), and Qin et al. (2020)’s study, a four-

item PBC measurement scale is used to measure one’s belief in

the inherent difficulty in completing a certain behavior, meaning

that a person makes a decision to participate/not participate

in the construction of a substation not simply under his/her

volitional control. Following Qin et al. (2020), a three-item INT

measurement scale is used to find out his/her willingness to

participate in the construction of a substation.

In this study, a seven-point Likert-type scale, with “1”

indicating “strongly disagree” and “7” denoting “strongly agree,”

is used to measure six variables of willingness of the public

to participate (INT), public trust (PT), attitudes to behavior

(ATB), subjective norms (PNs), personal norms (SNs), and

perceived behavioral control (PBC) in the substation project.

Table 2 depicts the construct and items of observed variables.

The standard deviation of each measured item is larger than

1, and the mean value was larger than 5.2, showing that the

respondents have a higher recognition degree for the items (Qin

et al., 2020). The scale design and descriptive statistics are shown

in Table 3.
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Procedure

The structural equation model is constructed using Amos

22.0, and the data obtained from the survey are analyzed

using the Decision-Making Trial and Evaluation Laboratory

(Dematel) method. First, confirmatory factor analysis (CFA)

TABLE 2 Construct and items of observed variables.

Sr Variables Number of

items

Reference

1 Public trust (PT) 4 Liu Y. et al., 2018

2 Attitude toward

behavior (ATB)

3 Zhang et al., 2017; Rezaei

et al., 2019; Qin et al., 2020

3 Subjective norms (SN) 3 Rezaei et al., 2019; Qin et al.,

2020

4 Personal norms (PN) 3 Zhang et al., 2017; Qin et al.,

2020

5 Perceived behavioral

control (PBC)

4 Zhang et al., 2017; Rezaei

et al., 2019; Qin et al., 2020

6 Willingness to

participate (INT)

3 Qin et al., 2020

is performed on the structural equation model, and then the

statistical significance of the model is discussed using the

reliability test and overall model fit test, and standardized

path coefficients between the latent variables of the model

are obtained based on the validation hypothesis. As the

Dematel method is based on the assessment of correlations

of influencing factors, it is a method that uses matrix tools

and graph theory to effectively explore the causal relationships

and systematic importance between the variables. Therefore,

a direct influence matrix between the variables needs to be

created, and a combined influence matrix needs to be calculated

in order to analyze the logical causal relationships between

the variables.

Results

Confirmatory factor analysis (CFA) is an important part

of SEM analysis. The measurement model must be tested

before performing the evaluation of the structural model.

A complete SEM report can only be carried out if the

measurement model is reasonably acceptable. In this study,

CFA is conducted for all dimensions, and the results are shown

in Table 4.

TABLE 3 Scale design and descriptive statistics.

Variables Item Item description Mean

value

Standard

deviation

PT PT1 I believe the site selection process of the government is fair and equitable 5.984 1.136

PT2 I believe the existing substation equipment and technology are environment-friendly and safe 5.972 1.108

PT3 I believe the expert analysis during decision making process of substation is reliable 5.989 1.137

PT4 I believe the construction process will abide by relevant national laws and standards regarding environmental

protection and safety

5.766 1.085

ATB ATB1 I believe the substation construction is valuable 5.651 1.075

ATB2 The implementation of urban substation helps improve living quality 5.724 1.064

ATB3 Substation construction complies current social development and is worth of popularizing 5.241 1.090

SN SN1 Supporting construction of substation helps promote social progress 5.215 1.069

SN2 Family members or friends believe substation construction is a necessary item for correct social progress 5.419 1.128

SN3 The power demand of current residents shall be satisfied by constructing power station 5.292 1.130

PN PN1 Actively participating in activities planned by the government complies with my ethical principle and value belief 5.586 1.134

PN2 I believe it is necessary to construct substation 5.588 1.141

PN3 I will feel uncomfortable when my self-interest problems hinder urban and social development 5.548 1.228

PBC PBC1 I believe I could participate in construction of the substation if I want to 5.813 1.385

PBC2 I decide by myself completely whether to participate in substation construction 5.813 1.520

PBC3 I will put forward my opinions during substation construction if I want to 5.912 1.322

PBC4 I will insist on expressing my personal opinion on substation construction no matter hindered or not 5.842 1.328

INT INT1 The construction of urban substation is necessary and acceptable 5.840 1.042

INT2 If scientific site selection is conforming, I am willing to accept substation constructed nearby 5.852 1.105

INT3 I am willing to cooperate for questionnaire before site selection, and actively make contribution 5.924 1.037
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TABLE 4 Reliability and convergence validity analysis.

Variable Item Parameter significance estimate Factor loading Item reliability Composite

reliability

Convergence

validity

Unstd. SE t-value p-Value Std. SMC CR Cronbach’s

α

AVE

PT PT1 1.000 0.930 0.865 0.969 0.968 0.885

PT2 1.004 0.022 46.241 *** 0.957 0.916

PT3 1.022 0.023 44.728 *** 0.949 0.901

PT4 0.952 0.023 41.016 *** 0.927 0.859

ATB ATB1 1.000 0.840 0.706 0.935 0.934 0.828

ATB2 1.091 0.036 29.943 *** 0.927 0.859

ATB3 1.157 0.037 31.041 *** 0.958 0.918

SN SN1 1.000 0.877 0.769 0.908 0.907 0.767

SN2 1.113 0.039 28.652 *** 0.925 0.856

SN3 0.992 0.040 25.013 *** 0.823 0.677

PN PN1 1.000 0.802 0.643 0.879 0.878 0.708

PN2 1.096 0.050 21.705 *** 0.874 0.764

PN3 1.144 0.054 21.378 *** 0.847 0.717

PBC PBC1 1.000 0.817 0.667 0.906 0.902 0.706

PBC2 1.053 0.050 20.958 *** 0.784 0.615

PBC3 1.030 0.042 24.550 *** 0.882 0.778

PBC4 1.025 0.042 24.256 *** 0.874 0.764

INT INT1 1.000 0.884 0.781 0.920 0.920 0.794

INT2 1.066 0.037 29.024 *** 0.889 0.790

INT3 1.013 0.034 29.522 *** 0.900 0.810

***Shows the significance under 1% levels.

Reliability and validity test

Cronbach’s α is a reliability test when using the Likert

scale, and it is used to measure the consistency of respondents’

score at different time periods. In this study, the reliability

of questionnaire data is analyzed using SPSS24.0, and the

overall Cronbach’s α is 0.955, which indicates there is good

internal consistency of the scale (Anderson and Gerbing, 1988).

Cronbach’s α of each latent variable ranges from 0.878 to

0.968, which is greater than the threshold criterion of 0.7

(Hair et al., 2017). The standardized factor loadings are all

>0.7 and are significant, and the standardized factor loading

squares, also known as squared multiple correlation (SMC),

are all >0.5, which indicate that in the research model,

the items have the high level of confidence (Casalo and

Romero, 2019). Meanwhile, the construct reliability (CR) of

each latent variable is >0.7 and is generally consistent with

Cronbach’s α (Verbeke et al., 2014). In addition, the average

variance extracted (AVE) values of latent variables are all

>0.7 (Fornell and Lacker, 1981), which indicate that the

model has good composite reliability and convergence validity

(Table 4).

The discriminant validity analysis is performed to examine

whether different two variables in the statistics are different

or not, and the square roots of the AVE values on the

diagonal are greater than the correlation coefficients between

constructs, which means that the variables have discriminant

validity (Figure 2A). In response to Henseler et al.’s (2015)

suggestion that “methods that simply compare factor loadings

and the square root of AVE values are flawed”, this study also

use the heterotrait-to-monotrait (HTMT) ratio to evaluate the

discriminant validity. The HTMT ratio is the ratio of the mean

of correlations of measures between different latent variables

to the mean of correlations of measures of the same latent

variable. The largest HTMT value between the latent variables is

0.817 (Figure 2B), which is less than the threshold value of 0.85

(Henseler et al., 2015). Therefore, this result confirms that the

variables have acceptable discriminant validity.

Fit degree index test

The model fit degree index refers to the model of model

fitness analysis. The model path is shown in Figure 3. In the
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FIGURE 2

(A,B) Result of the discriminant validity test.

absolute fit indexes, the goodness-of-fit index (GFI) is 0.918, the

root of the mean square residual (RMR) is 0.051, and the root-

mean-square error of approximation (RMSEA) is 0.061, meeting

all the standards of Han et al. (2010) with a GFI>0.90, and RMR

and RMSEA greater than 0.08. In the incremental fit indexes, the

normal fit index (NFI) is 0.957, the fitness of the comparative fit

index (CFI) and the incremental fit index (IFI) are all 0.970, and

all these indexes meet the standards proposed byMarsh andHau

(1996) with NFI, CFI, and IFI>0.9. In the parsimony fit indexes,

the parsimony unbiased goodness-of-fit index (PGFI) is 0.704,

and the parsimonious normed fit index (PNFI) is 0.811; these

indexes meet the standards of Kaiser and Gutscher (2003), with

the PGFI and PNFI greater than 0.5. All the fitness indicators in

this study have passed (Table 5), indicating that the results of this

study are acceptable.

Hypothesis test

The structural path coefficient reflects the important degree

of influence among dimensions; according to the model fitting

results, the path coefficients for the effects of PT on ATB, SN,

and PN are 0.135, 0.671, and 0.535, respectively, all of which are

significantly positive, thus supporting H1, H2, and H3.

The standardized path coefficient for the SN on ATB is

0.686 and is also significant at the 1% level, and the results

support H4. The SN significantly and positively influences the

PN, and the standardized path coefficient is 0.316; thus, H5 is

verified. Furthermore, H6 is supported as the standardized path

coefficient for the PBC by the SN is 0.631. The standardized path

coefficient for ATB on INT is 0.244; hence, H7 is confirmed. The

standardized path coefficient of the PBC on INT is 0.125; thus,

H8 is supported. In addition, among the paths that directly affect

INT, the standardized path coefficient for PN is the largest, 0.640,

thus supporting H9 (Table 6).

Dematel causality test

On the basis of the obtained standardized path coefficients

for each latent variable of the SEM, the logical relationships

and path influence degree among the latent variables are

further analyzed by the Dematel method. Specific steps

are as follows, and the calculation results are depicted

as Figure 4.

Step 1: The direct influence matrix Xa is calculated. The

direct influence matrix Xa can be obtained by quantifying

the influence relationship between the variables in the

model. The elements inXa are the path coefficients between

the variables, and a larger value of an element indicates a

greater degree of influence between variables.

Step 2: The normalized matrix M is calculated. The

elements of each row in Xa are summed, and the maximum

value of which is chosen asMax (n); moreover, the elements

in Xa divided byMax(n), and the normalized matrixM can

be obtained.

Step 3: The comprehensive influence matrix T is calculated.

The normalized matrix M is introduced into the formula

T=M (1 –M)−1 to obtain comprehensive influencematrix

T. Furthermore, the sum of the rows of T matrix represents

the degree of influence of each variable, and the sum of the

columns of the T matrix represents the degree to which

each variable is influenced.
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FIGURE 3

Path diagram of the integrated TPB-NAM model.

TABLE 5 Model fit criteria and the test results.

Index type Absolute fit index Incremental fit index Parsimony fit index

χ
2/df GFI RMR RMSEA NFI CFI IFI PGFI PNFI

Criteria <5 >0.9 <0.08 <0.08 >0.9 >0.9 >0.9 >0.5 >0.5

Fit values 3.131 0.918 0.051 0.061 0.957 0.970 0.970 0.704 0.811

Result Excellent Excellent Excellent

TABLE 6 Path coe�cient of model.

Hypothesis Path Std. SE C. R. p-Value [95% conf. Interval] Conclusion

H1 PT→ ATB 0.135 0.038 3.194 *** [0.061, 0.209] Support

H2 PT→ SN 0.671 0.038 16.779 *** [0.597, 0.745] Support

H3 PT→ PN 0.535 0.047 11.460 *** [0.443, 0.627] Support

H4 SN→ ATB 0.686 0.048 13.717 *** [0.218, 0.414] Support

H5 SN→ PN 0.316 0.050 6.799 *** [0.527, 0.735] Support

H6 SN→ PBC 0.631 0.053 14.718 *** [0.170, 0.318] Support

H7 ATB→ INT 0.244 0.038 6.679 *** [0.170, 0.318] Support

H8 PBC→ INT 0.125 0.026 3.809 *** [0.074, 0.176] Support

H9 PN→ INT 0.640 0.038 15.381 *** [0.566, 0.714] Support

***Shows the significance under 1% levels.

The centrality degree is the magnitude of the variable’s

role in the system, this indicator is expressed by the sum of

influence degree and influenced degree, and the cause degree is

the difference between the influence degree of the variable and

the influenced degree. The centrality degree of the SN is the

largest, followed by PT, INT, PN, and ATB (Figure 5).
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FIGURE 4

Calculation results of direct influence matrix, normalized matrix, and comprehensive influence matrix. Xa: Calculation results of direct influence

matrix. M: Calculation results of normalized matrix. T: Calculation results of comprehensive influence matrix.

Discussion

Previous research (Mancha and Yoder, 2015; Ho and Oshita,

2019) found more emphasis on egoism and SN and neglect of

altruism and PN when discussing the NIMBY effect, and the

current work covers this gap. It demonstrates that the integrated

TPB-NAM model exhibits a better model fit, which means that

the model has improved applicability for studying the behavior

and willingness of the public to participate in NIMBY projects

such as substations, as well as providing a more comprehensive

analysis of the influencing factors and mechanisms.

The present study further expands on the research paradigm

that Qin et al. (2020) developed by including PT as an

antecedent variable. Because there are knowledge differences

between the public and experts regarding NIMBY projects such

as substations, the decision-making of the public is related to

their trust in the local government and experts. After causality

testing, the findings show that PN is the variable with the largest

causality degree, and it has a relatively large influence degree

and centrality degree. In brief, the results of this empirical

study verify that the PN is the core variable in the model,

and its enhancement positively affects the other dimensions,
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FIGURE 5

Influence degree, influenced degree, centrality, and cause degree.

ultimately contributing to improvements in public willingness

to participate.

The SN does not have a direct effect on public willingness

to participate in substation projects but indirectly acts through

ATB, PN, and PBC. The results of the empirical study show

that the good activation effect of the SN on ATB, PN, and PBC

is verified, which is consistent with the results of other studies

on public participation in public infrastructure projects (Zhang

et al., 2017). According to the findings of this study, when the

public is involved in the construction of a substation, the PN is

a direct determinant influencing one’s willingness to participate,

and the path coefficient is the largest. The empirical findings are

consistent with the results of Rezaei et al.’s (2019) study that

PN as the basic variable of moral responsibility will stimulate

altruism of the public and thus influence their willingness to

participate. It is worth noting that regarding the value of the

cause degree, the results of PT and SN are positive, which are

cause elements and active influence factors, while the results of

ATB, PBC, and INT are negative, which are outcome elements

and influenced factors.

Conclusion

To develop and enrich existing research fields, based on

the planned behavior theory and normative activation theory,

this research constructs a new theoretical model, that is, the

integrated TPB-NAMmodel, which uses the structural equation

model to explore factors influencing willingness of the public

to participate in substations and logic relationships between

the variables, and introduces public trust to explain the specific

impact mechanism, which is an antecedent variable of attitudes,

Frontiers in Psychology 12 frontiersin.org

https://doi.org/10.3389/fpsyg.2022.999229
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Ma et al. 10.3389/fpsyg.2022.999229

subjective norms, and personal norms. At the same time, we pay

attention to the role that subjective norms play in this study; it

has a positive impact on the activation of attitudes and personal

norms. The results of this study have theoretical and practical

implications for understanding the determinants that influence

public participation in substations and contribute to reducing

the conflicts between the public and the government due to the

NIMBY effect.

Theoretical contributions

Compared with the existing literature, this article is

innovative in the following aspects:

First, previous articles on the NIMBY effect have mainly

focused on the theory of planned behavior or normative

activation theory (Stewart and Aitken, 2015; Neukirch,

2016), with less focus on integrating the two theories.

This study develops an integrated TPB-NAM model and

demonstrates the model fit and applicability. This study

not only enriches the theoretical background in behavioral

research but also provides a valid research model for

analyzing the behavior and willingness of the public to

participate in NIMBY projects such as substations and the

specific issues that arise from this.

Second, this study improves the research framework

originally designed by Rezaei et al. (2019) by adding personal

norms variables, taking into account behavioral attributes

including egoism and altruism. Also, this study modifies the

research idea originally designed by Qin et al. (2020) by

adding public trust as an antecedent variable to make the

theoretical model more predictive and explanatory.

Third, in order to overcome the shortcomings of previous

studies limited to analyzing the influence factors at the

personal level (Schumacher and Schultmann, 2017; Johnson

et al., 2018; Martínez-Mendoza et al., 2021), this study

explores and tests the interaction at the level of elements

such as personal norms, public trust, and subjective

norms, as well as their influence on public behavior and

willingness. This research breaks the gap of previous related

research perspectives and provides new ideas for discussing

the driver factors that influence the implementation of

substation projects.

Practical implications

This research provides a valuable reference for resolving

conflicts arising from NIMBY projects such as substations in

China, as described in the following text.

First, in the process of building a substation, if there is

inadequate disclosure of information such as the rationality

and hazards of the location, this will exacerbate the negative

sentiment of the public and lead them to irrational behavior.

Therefore, it is essential to establish a public trust mechanism

to reduce the conflict caused by the NIMBY effect during

the construction of substations. The government and other

relevant departments need to respond to public demands in

time to strengthen the trust relationship and weaken the NIMBY

effect by disclosing the risks in detail and taking corresponding

social responsibilities.

Second, it is important to change the identity of the public

from an altruistic perspective to motivate public participation in

substation projects. The substation is a project with the NIMBY

effect, and the potential risks it may bring can disrupt the

benefit–cost balance between society and individuals. Therefore,

the government needs to strengthen the cultivation of public

moral responsibility and, at the same time, provide more

opportunities for the public to participate in the construction of

NIMBY projects, highlight their social identity, and activate the

public sense of concession of interest.

Third, conflicts arising from NIMBY projects are

concentrated outbursts of abnormal emotions after the

gathering of individuals. The early understanding of the

public of the event will be infected by the emotions of those

around them, and a few unstable individuals will drive the

direction of collective emotions, forming large-scale irrational

conflicts. Therefore, considering the different educational

backgrounds of the public, the government should increase

its efforts to publicize the substation project and eliminate

the negative externalities caused by wrong public opinions

and knowledge structure through publicity so that the

public can form a good social consensus on the NIMBY

projects and further create a social atmosphere to support the

substation project, which will help the substation project move

forward steadily.

Limitations and future recommendation

As with any other research, the findings of our study

should be interpreted with certain limitations in mind. First,

willingness and behavior of the public in participating in

the construction of substations is influenced by the complex

interaction of many social and economic factors, such as

one’s endogenous factors and the external environment. The

integrated TPB-NAM model proposed in this article is

innovative, but it is constrained by objective conditions and

may omit some explanatory variables. In future research,

other explanatory variables can be explored to improve the

explanatory validity of the theoretical model in the context of

realistic NIMBY problems.

Second, the sample used in this study is obtained exclusively

from China, but there are differences in economic development

and educational environments in different countries and
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regions. Whether these differences affect willingness of the

public to participate in substations projects needs to be further

studied. The comparative analysis of the data obtained from

different countries or regions can be performed to further

validate and improve the model.

Third, the following questions remain to be solved in

future studies: are there significant differences in public

trust in terms of gender, age, and literacy level? Are there

significant group differences in participation willingness with

respect to one’s characteristics? Thus, the heterogeneity of one’s

willingness to participate in the substations projects needs to be

further discussed.

Data availability statement

The original contributions presented in the study are

included in the article/supplementary materials, further

inquiries can be directed to the corresponding author.

Ethics statement

The studies involving human participants were

reviewed and approved by the Research Ethics Committee

of the North China University of Water Resources

and Electric Power. The patients/participants provided

their written informed consent to participate in

this study.

Author contributions

XM and JL: conceptualization, formal analysis,

writing—original draft preparation, and writing—review

and editing. XM: methodology and supervision. JL: software.

XM, JL, and TC: validation. FX and WW: resources. CC: data

curation. XM and FG: funding acquisition. All authors have

read and agreed to the published version of the manuscript.

Funding

This research was partially funded by Zhengzhou Science

and Technology Collaborative Innovation Special Project. This

research was also funded by the Key Soft Science Projects in

Henan Province (Grant No.222400410010), A Research Project

Study on the Forecast and Analysis of Carbon Emissions in the

Construction Sector in Henan Province (No. 222400410010).

Acknowledgments

The authors thank the Philosophy and Social Sciences Team

of North China University of Water Resources and Electric

Power (market-based allocation of ecological and environmental

factors and high-quality development of the Yellow River Basin).

Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could

be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed

or endorsed by the publisher.

References

Anderson, J. C., and Gerbing, D. W. (1988). Structural equation
modeling in practice: a review and recommended two-step
approach. Psychol. Bull. 103, 411–423. doi: 10.1037/0033-2909.103.
3.411

Aracil, C., Haro, P., Fuentes-Cano, D., and Gómez-Barea, A. (2018).
Implementation of waste-to-energy options in landfill-dominated countries:
economic evaluation and GHG impact. Waste Manage. 76, 443–456.
doi: 10.1016/j.wasman.2018.03.039

Bamberg, S., Hunecke, M., and Blbaum, A. (2007). Social context,
personal norms and the use of public transportation: two field
studies. J. Environ. Psychol. 27, 190–203. doi: 10.1016/j.jenvp.2007.
04.001

Casalo, L. V., and Romero, J. (2019). Social media promotions and travelers’
value creating behaviors: the role of perceived support. Int. J. Contemp. Hosp.
Manage. 31, 633–650. doi: 10.1108/IJCHM-09-2017-0555

Cheng, M. J., Hung, S. W., Tsai, H. H., and Chou, Y. C. (2020).
Fostering environmentally responsible consumer behavior: a hierarchical
approach toward smartphone recycling. IEEE Trans. Eng. Manag. 99, 1–11.
doi: 10.1109/TEM.2020.3007605

Cheng, Y., and Zhang, L. (2021). Mechanisms for the evolution of
neighbourhood avoidance cluster behaviour in the network era - an
analysis based on information cocoons. J. Public. Manage. 11, 80–92.
doi: 10.19735/j.issn.1006-0863.2021.10.13

Cowan, S. (2010). NIMBY syndrome and public consultation policy: the
implications of a discourse analysis of local responses to the establishment of
a community mental health facility. Health. Soc. Care. Comm. 11, 379–386.
doi: 10.1046/j.1365-2524.2003.00439.x

Eguchi, S. (2020). NIMBY (not in my backyard) conflicts: a
simple game-theoretic analysis. Asia-Pac. J. Reg. Sci. 4, 821–833.
doi: 10.1007/s41685-020-00166-4

Frontiers in Psychology 14 frontiersin.org

https://doi.org/10.3389/fpsyg.2022.999229
https://doi.org/10.1037/0033-2909.103.3.411
https://doi.org/10.1016/j.wasman.2018.03.039
https://doi.org/10.1016/j.jenvp.2007.04.001
https://doi.org/10.1108/IJCHM-09-2017-0555
https://doi.org/10.1109/TEM.2020.3007605
https://doi.org/10.19735/j.issn.1006-0863.2021.10.13
https://doi.org/10.1046/j.1365-2524.2003.00439.x
https://doi.org/10.1007/s41685-020-00166-4
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Ma et al. 10.3389/fpsyg.2022.999229

Fornell, C. R., and Lacker, D. F. (1981). Structural equation models with
unobservable variables and measurement error. J. Market. Res. 18, 382–388.
doi: 10.1177/002224378101800313

Fu, H., Niu, J., Wu, Z., Xue, P., Sun, M., Zhu, H., et al. (2022).
Influencing factors of stereotypes on wastewater treatment plants- case study
of 9 wastewater treatment plants in Xi’an, China. Env. Manag. 70, 526–535.
doi: 10.1007/s00267-022-01663-2

Hair, J. F., Hult, G. T. M., and Ringle, C. M. (2017). Mirror, mirror on the
wall: a comparative evaluation of composite-based structural equation modeling
methods. J. Acad. Market. Sci. 45, 616–632. doi: 10.1007/s11747-017-0517-x

Han, H., Hsu, L. T., and Sheu, C. (2010). Application of the theory of planned
behavior to green hotel choice: testing the effect of environmental friendly
activities. Tour. Manag. 31, 325–334. doi: 10.1016/j.tourman.2009.03.013

Hao, L., and Yang, W. S. (2018). An empirical study of public participation
in environmental impact assessment - a questionnaire survey based on
shandong and yunnan provinces. J. Arid land. Resour. Environ. 32, 69–75.
doi: 10.13448/j.cnki.jalre.2018.302

He, J., and Lin, B. (2019). Assessment of waste incineration power with
considerations of subsidies and emissions in China. Energ. Policy 126, 190–199.
doi: 10.1016/j.enpol.2018.11.025

Henseler, J., Ringle, C. M., and Sarstedt, M. (2015). A new criterion for assessing
discriminant validity in variance-based structural equation modeling. J. Acad.
Market. Sci. 43, 115–135. doi: 10.1007/s11747-014-0403-8

Ho, S. S., and Oshita, T. (2019). Exploring public perceptions of benefits
and risks, trust, and acceptance of nuclear energy in Thailand and Vietnam: a
qualitative approach. Energ. Policy. 127, 259–268. doi: 10.1016/j.enpol.2018.12.011

Holleran, M. (2021). Millennial ’yimbys’ and boomer ’nimbys’: generational
views on housing affordability in the united states. Sociol. Rev. 69, 846–861.
doi: 10.1177/0038026120916121

Icek, A. (2011). The theory of planned behaviour: reactions and reflections.
Psychol. Health. 26, 1113–1127. doi: 10.1080/08870446.2011.613995

Jabilles, E. M. Y., Cuizon, J. M. T., Tapales, P. M. A., Urbano, R. L., Ocampo,
L. A., Kilongkilong, D. A. A., et al. (2019). Simulating the impact of inventory
on supply chain resilience with an algorithmic process based on the supply-side
dynamic inoperability input–output model. Int. J. Manag. Sci. Eng. 14, 253–263.
doi: 10.1080/17509653.2018.1555693

Johnson, T., Lora-Wainwright, A., and Lu, J. (2018). The quest for
environmental justice in China: citizen participation and the rural–urban
network against Panguanying’s waste incinerator. Sustain Sci. 13, 733–746.
doi: 10.1007/s11625-018-0545-6

Kaiser, F. G., and Gutscher, H. (2003). The proposition of a general version of the
theory of planned behavior: predicting ecological behavior. J. Appl. Soc. Psychol. 33,
586–603. doi: 10.1111/j.1559-1816.2003.tb01914.x

Khan, F., Ahmed,W., and Najmi, A. (2019). Understanding consumers’ behavior
intentions towards dealing with the plastic waste: perspective of a developing
country. Resour. Conserv. Recy. 142, 49–58. doi: 10.1016/j.resconrec.2018.11.020

Kim, Y. G., Woo, E., and Nam, J. (2018). Sharing economy perspective on an
integrative framework of the nam and tpb. Int. J. Hosp. Manag. 72, 109–117.
doi: 10.1016/j.ijhm.2018.01.008

Kokolakis, S. (2017). Privacy attitudes and privacy behaviour: a review of
current research on the privacy paradox phenomenon.Comput. Secur. 64, 122–134.
doi: 10.1016/j.cose.2015.07.002

Komendantova, N., and Battaglini, A. (2016). BeyondDecide-Announce-Defend
(DAD) and Not-in-My-Backyard (NIMBY) models? Addressing the social and
public acceptance of electric transmission lines in Germany. Energ. Res. Soc. Sci.
22, 224–231. doi: 10.1016/j.erss.2016.10.001

Kopaei, H., Nooripoor, M., and Karami, A. (2021). Drivers of residents’ home
composting intention: integrating the theory of planned behavior, the norm
activationmodel, and themoderating role of composting knowledge. Sustainability
13, 6826. doi: 10.3390/su13126826

Lee, H., Kang, M. M., and Sun, Y. K. (2021). A psychological process of
bureaucratic whistleblowing: applying the theory of planned behavior. Am. Rev.
Public Adm. 51, 374–392. doi: 10.1177/02750740211003345

Li, K. L., and Li, Q. X. (2021). Causes of environmental conflict: resources,
interests and information. J. Beijing. Univ. Aeronaut. Astronaut 34, 65–71.
doi: 10.13766/j.bhsk.1008-2204.2019.0171

Li, Q. C., and Wu, M. Y. (2019). Rationality or morality? a comparative
study of pro-environmental intentions of local and nonlocal visitors
in nature-based destinations. J. Destin. Mark. Manage. 11, 130–139.
doi: 10.1016/j.jdmm.2019.01.003

Li, Y. H., and Liang, X. Q. (2018). On the process mechanism and
adjustment countermeasures of NIMBY conflicts in China from the
perspective of social mentality theory. Chin. Public. Admin. 12, 102–107.
doi: 10.19735/j.issn.1006-0863.2018.12.18

Liao, C., Chen,. J. L., and Yen, D. C. (2007). Theory of planning behavior
(TPB) and customer satisfaction in the continued use of e-service: an
integrated model. Comput. Hum. Behav. 23, 2804–2822. doi: 10.1016/j.chb.2006.
05.006

Lim, Y., Lee, H., Kim, D., and Kim, Y. (2020). Applying extended theory of
planned behavior for lung cancer patients undergone pulmonary resection: effects
on self-efficacy for exercise, physical activities, physical function, and quality of life.
J. Korean Acad. Nurs. 50, 66–80. doi: 10.4040/jkan.2020.50.1.66

Liu, B., Hu, Y., Wang, A., and Yu, Z. J. (2018). Critical factors of effective
public participation in sustainable energy projects. J. Manage. Eng. 34, 04018029.
doi: 10.1061/(ASCE)ME.1943-5479.0000635

Liu, C., and Tang, J. (2020). Study on the mechanism, governance difficulties
and countermeasures of the nimby conflicts around the belt and road
public infrastructure construction projects. J. Xiangtan. Univ. 44, 27–32.
doi: 10.13715/j.cnki.jxupss.2020.02.005

Liu, H., Song, S., Hu, S., and Wang, T. (2021). Evolution of the public’s attitude
toward nimby incidents based on opinion dynamics theory: an agent-based model.
J. Phys. Conf. Ser. 1746, 012032. doi: 10.1088/1742-6596/1746/1/012032

Liu, Y., Sun, C., Xia, B., Cui, C., and Coffey, V. (2018). Impact of community
engagement on public acceptance towards waste-to-energy incineration
projects: empirical evidence from China. Waste Manage. 76, 431–442.
doi: 10.1016/j.wasman.2018.02.028

Lu, J. W., Xie, Y., Xu, B., Huang, Y., Hai, J., Zhang, J., et al. (2019).
From NIMBY to BIMBY: an evaluation of aesthetic appearance and social
sustainability of MSW incineration plants in China. Waste Manage. 95, 325–333.
doi: 10.1016/j.wasman.2019.06.016

Mancha, R. M., and Yoder, C. Y. (2015). Cultural antecedents of green behavioral
intent: an environmental theory of planned behavior. J. Environ. Psychol. 43,
145–154. doi: 10.1016/j.jenvp.2015.06.005

Marsh, H. W., and Hau, K. T. (1996). Assessing goodness of fit: is parsimony
always desirable? J. Exp. Educ. 64, 364–390. doi: 10.1080/00220973.1996.10806604

Martínez-Mendoza, E., Rivas-Tovar, L. A., and García-Santamaría, L. E. (2021).
Wind energy in the Isthmus of Tehuantepec: conflicts and social implications.
Environ. Dev. Sustain. 23, 11706–11731. doi: 10.1007/s10668-020-01136-8

Mclaughlin, D. M., and Cutts, B. B. (2018). Neither knowledge deficit nor
nimby: understanding opposition to hydraulic fracturing as a nuanced coalition
in westmoreland county, Pennsylvania (USA). Environ. Manag. 62, 305–322.
doi: 10.1007/s00267-018-1052-3

Neukirch, M. (2016). Protests against German electricity grid extension as a new
social movement? A journey into the areas of conflict. Energy Sustain. Soc. 6, 4–6.
doi: 10.1186/s13705-016-0069-9

O’Neil, S. G. (2021). Community obstacles to large scale solar: NIMBY
and renewables. J Environ. Stud. Sci. 11, 85–92. doi: 10.1007/s13412-020-
00644-3

Qin, M., Du, Y. W., and Wan, X. L. (2020). On the pro-environment willingness
of marine fishery enterprises based on TPB-NAM integration. China. Popul.
Resour. Environ. 30, 75–83. doi: 10.12062/cpre.20200412

Rezaei, R., Safa, L., and Damals, C. A. (2019). Drivers of farmers’
intention to use integrated pest management: integrating theory of planned
behavior and norm activation model. J. Environ. Manage. 236, 328–339.
doi: 10.1016/j.jenvman.2019.01.097

Rosenthal, S., and Yu, M. (2022). Anticipated guilt and anti-littering civic
engagement in an extended norm activation model. J. Environ. Psychol. 80, 101757.
doi: 10.1016/j.jenvp.2022.101757

Rouhani, S., Schneider, K. E., Weicker, N., andWhaley, S. (2022). Nimbyism and
harm reduction programs: results from baltimore city. J. UrbanHealth 99, 717–722.
doi: 10.1007/s11524-022-00641-7

Ru, X. H. (2020). Cognitive bias of risk communication in NIMBY conflicts
and its governance. J. Manage. 33, 73–81. doi: 10.198080/j.cnki.41-1408/F.2020.
05.007

Schumacher, K., Schultmann, F. (2017). Local acceptance of biogas plants:
a comparative study in the trinational upper rhine region. Waste Biomass 8,
2393–2412. doi: 10.1007/s12649-016-9802-z

Shen, J., Qu, M., and Zheng, D. H. (2020). Study on the behavior of
farmers on the source classification of domestic waste—based on the integrated
framework of TPB and NAM. J. Arid land. Resour. Environ. 34, 75–81.
doi: 10.13448/j.cnki.jalre.2020.186

Frontiers in Psychology 15 frontiersin.org

https://doi.org/10.3389/fpsyg.2022.999229
https://doi.org/10.1177/002224378101800313
https://doi.org/10.1007/s00267-022-01663-2
https://doi.org/10.1007/s11747-017-0517-x
https://doi.org/10.1016/j.tourman.2009.03.013
https://doi.org/10.13448/j.cnki.jalre.2018.302
https://doi.org/10.1016/j.enpol.2018.11.025
https://doi.org/10.1007/s11747-014-0403-8
https://doi.org/10.1016/j.enpol.2018.12.011
https://doi.org/10.1177/0038026120916121
https://doi.org/10.1080/08870446.2011.613995
https://doi.org/10.1080/17509653.2018.1555693
https://doi.org/10.1007/s11625-018-0545-6
https://doi.org/10.1111/j.1559-1816.2003.tb01914.x
https://doi.org/10.1016/j.resconrec.2018.11.020
https://doi.org/10.1016/j.ijhm.2018.01.008
https://doi.org/10.1016/j.cose.2015.07.002
https://doi.org/10.1016/j.erss.2016.10.001
https://doi.org/10.3390/su13126826
https://doi.org/10.1177/02750740211003345
https://doi.org/10.13766/j.bhsk.1008-2204.2019.0171
https://doi.org/10.1016/j.jdmm.2019.01.003
https://doi.org/10.19735/j.issn.1006-0863.2018.12.18
https://doi.org/10.1016/j.chb.2006.05.006
https://doi.org/10.4040/jkan.2020.50.1.66
https://doi.org/10.1061/(ASCE)ME.1943-5479.0000635
https://doi.org/10.13715/j.cnki.jxupss.2020.02.005
https://doi.org/10.1088/1742-6596/1746/1/012032
https://doi.org/10.1016/j.wasman.2018.02.028
https://doi.org/10.1016/j.wasman.2019.06.016
https://doi.org/10.1016/j.jenvp.2015.06.005
https://doi.org/10.1080/00220973.1996.10806604
https://doi.org/10.1007/s10668-020-01136-8
https://doi.org/10.1007/s00267-018-1052-3
https://doi.org/10.1186/s13705-016-0069-9
https://doi.org/10.1007/s13412-020-00644-3
https://doi.org/10.12062/cpre.20200412
https://doi.org/10.1016/j.jenvman.2019.01.097
https://doi.org/10.1016/j.jenvp.2022.101757
https://doi.org/10.1007/s11524-022-00641-7
https://doi.org/10.198080/j.cnki.41-1408/F.2020.05.007
https://doi.org/10.1007/s12649-016-9802-z
https://doi.org/10.13448/j.cnki.jalre.2020.186
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Ma et al. 10.3389/fpsyg.2022.999229

Simsek, C., Elci, A., Gunduz, O., and Taskin, N. (2014). An improved landfill
site screening procedure under NIMBY syndrome constraints. Landscape. Urban.
Plan. 132, 1–15. doi: 10.1016/j.landurbplan.2014.08.007

Song, W., Zhu, Y., and Zhao, Q. (2020). Analyzing barriers for adopting
sustainable online consumption: a rough hierarchical dematel method. Comput.
Ind. Eng. 140, 106279. doi: 10.1016/j.cie.2020.106279

Stehlik, P. (2009). Contribution to advances in waste-to-energy technologies. J.
Clean. Prod., 17, 919–931. doi: 10.1016/j.jclepro.2009.02.011

Stewart, E., and Aitken, M. (2015). Beyond NIMBYs and NOOMBYs: what can
wind farm controversies teach us about public involvement in hospital closures?
BMC Health Serv. Res. 15, 530. doi: 10.1186/s12913-015-1172-x

Thompson, N. R., Asare, M., Millan, C., and Meyer, M. U. (2020). Theory of
planned behavior and perceived role model as predictors of nutrition and physical
activity behaviors among college students in health-related disciplines. J. Commun.
Health 45, 965–972. doi: 10.1007/s10900-020-00814-y

Verbeke, G., Fieuws, S., and Molenberghs, G. (2014). The analysis of
multivariate longitudinal data: a review. Stat. Methods Med. Res. 23, 42–59.
doi: 10.1177/0962280212445834

Wan, C., Shen, G. Q., and Choi, S. (2022). Pathways of place dependence and
place identity influencing recycling in the extended theory of planned behavior. J.
Environ. Psychol. 81, 101795. doi: 10.1016/j.jenvp.2022.101795

Wan, X.,Wang, H.,Wang, R. B., Li,H.Y., Hu, Y.X. (2020). Determinants of public
intentions to participate in waste incineration power projects: an integrative model
of the theory of planned behavior and the norm activation theory. J. Arid Land.
Resour. Environ. 34, 58–63. doi: 10.13448/j.cnki.jalre.2020.269

Wang, B., Wang, X., Guo, D., Zhang, B., andWang, Z. (2018). Analysis of factors
influencing residents’ habitual energy-saving behaviour based on NAM and TPB
models: egoism or altruism? Energ. Policy. 116, 68–77. doi: 10.1016/j.enpol.2018.
01.055

Wang, C. C., Luo, X. L., and Zhang, X. W. (2017). Politics of scale in NIMBY
conflict: a case study of Chenglang substation incident in Ningbo. Mod. Urban.
Res. 11, 81–87.

Wang, Y., and Ye, S. N. (2020). Public acceptance of NIMBY projects based on
public situation and rational behavior theory. J. Eng. Manage. 34, 31–36.

Wang, Y., Zheng, L., and Zuo, J. (2021). Online rumor propagation of social
media on nimby conflict: temporal patterns, frameworks and rumor-mongers.
Environ. Impact Asses. 91, 106647. doi: 10.1016/j.eiar.2021.106647

Wu, I. L., and Chen, J. L. (2005). An extension of Trust and TAMmodel with TPB
in the initial adoption of on-line tax: an empirical study. Inter. J. Hum-Comput. St.
62, 784–808. doi: 10.1016/j.ijhcs.2005.03.003

Yan, D. K., and Chen, D. M. (2016). The cause of the neighbor avoidance
movement and the reconstruction of governance paradigm—based on the
empirical analysis of the neighbor avoidance movement in Chongqing. Urban
Probl. 2, 81–88. doi: 10.13239/j.bjsshkxy.cswt.160210

Yancy, N. M. (2018). Racialized preferences in context: the geography of white
opposition to welfare. J. Race Ethn. Politics. 4, 1–36. doi: 10.1017/rep.2018.26

Yao, X. Y., Lan, F., and Xv, P. (2021). The effectiveness of the public participation
system in resolving the avoidance conflict. Chin. J. Environ. Manag. 13, 143–151.
doi: 10.16868/j.cnki.1674-6252.2021.04.143

Yazdanpanah, M., and Forouzani, M. (2015). Application of the theory
of planned behaviour to predict iranian students’ intention to purchase
organic food. J. Clean. Prod. 107, 342–352. doi: 10.1016/j.jclepro.2015.
02.071

Yu, B., Han, Y. H., Sun, Y., and Zhang, X. D. (2022). The community
residents’ nimby attitude on the construction of community ageing care
service centres: a cross-sectional study. BMC Health Serv. Res. 22, 1–15.
doi: 10.1186/s12913-022-07478-5

Zhang, L., Chen, J., Hao, Q., and Li, C.-Z. (2018). Measuring the NIMBY effect
in urban China: the case of waste transfer stations in metropolis Shanghai. J. Hous.
Built Environ. 33, 1–18. doi: 10.1007/s10901-017-9565-2

Zhang, L., and Tong, X. (2014). The policy dilemmas in the “NIMBY”
conflict management and solutions. Chin. Public. Admin. 4, 109–113.
doi: 10.3782/j.issn.1006-0863.2014.04.20

Zhang, T., Shen, D., Zheng, S., and Liu, Z. (2020). Predicting unsafe
behaviors at nuclear power plants: an integration of theory of planned
behavior and technology acceptance model. Int. J. Ind. Ergonom. 80, 103047.
doi: 10.1016/j.ergon.2020.103047

Zhang, X., Geng, G., and Ping, S. (2017). Determinants and implications
of citizens’ environmental complaint in China: integrating theory of
planned behavior and norm activation model. J. Clean. Prod. 166, 148–156.
doi: 10.1016/j.jclepro.2017.08.020

Zhao, H., Zhang, J., and Ge, Y. (2021). Operation mode selection of
nimby facility public private partnership projects. PLoS ONE 16, e0254046.
doi: 10.1371/journal.pone.0254046

Zhao, S. D., Hou, Y., and Cai, Y. Y. (2017). Investigation on process and solution
of environmental group events from NIMBY conflict perspective. China. Popul.
Resour. Environ. 27, 171–176.

Zheng, W., Shi, J., and Ou, Y. L. (2015). Planning conflict concerning non-selfish
NIMBY facilities: a case study of Hongyang substation incident in shanghai. City.
Plan. Rev. 39, 73–78. doi: 10.11819/cpr20150611a

Frontiers in Psychology 16 frontiersin.org

https://doi.org/10.3389/fpsyg.2022.999229
https://doi.org/10.1016/j.landurbplan.2014.08.007
https://doi.org/10.1016/j.cie.2020.106279
https://doi.org/10.1016/j.jclepro.2009.02.011
https://doi.org/10.1186/s12913-015-1172-x
https://doi.org/10.1007/s10900-020-00814-y
https://doi.org/10.1177/0962280212445834
https://doi.org/10.1016/j.jenvp.2022.101795
https://doi.org/10.13448/j.cnki.jalre.2020.269
https://doi.org/10.1016/j.enpol.2018.01.055
https://doi.org/10.1016/j.eiar.2021.106647
https://doi.org/10.1016/j.ijhcs.2005.03.003
https://doi.org/10.13239/j.bjsshkxy.cswt.160210
https://doi.org/10.1017/rep.2018.26
https://doi.org/10.16868/j.cnki.1674-6252.2021.04.143
https://doi.org/10.1016/j.jclepro.2015.02.071
https://doi.org/10.1186/s12913-022-07478-5
https://doi.org/10.1007/s10901-017-9565-2
https://doi.org/10.3782/j.issn.1006-0863.2014.04.20
https://doi.org/10.1016/j.ergon.2020.103047
https://doi.org/10.1016/j.jclepro.2017.08.020
https://doi.org/10.1371/journal.pone.0254046
https://doi.org/10.11819/cpr20150611a
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

	Study on influence factors of public participation willingness in substation project based on integrated TPB-NAM model
	Introduction
	Literature review
	Characteristics of NIMBY
	NIMBY-related factors
	Preventive measures for NIMBY
	TPB and NAM

	Methods
	Integrated TPB-NAM model
	Hypothesis
	Data collections and sample
	Measures
	Procedure

	Results
	Reliability and validity test
	Fit degree index test
	Hypothesis test
	Dematel causality test

	Discussion
	Conclusion
	Theoretical contributions
	Practical implications
	Limitations and future recommendation

	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	References


