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The main purpose of this research was to identify factors influencing Iranian rural

women’s pro-environmental intentions and behaviors by integrating the Theory of

Planned Behavior and the Value-Belief-Norm theory into a theoretical framework.

The model was tested using the partial least squares structural equation modeling

(PLS-SEM) on data collected through a questionnaire survey from 332 Iranian rural

women. The results indicated that the integrated model could account for 67 and

29 percent of the variance in pro-environmental intentions and behaviors,

respectively. Perceived behavioral control was the strongest antecedent of pro-

environmental behaviors, followed by intention. Perceived behavioral control was

also the strongest direct determinant of intentions, followed by subjective norms

and attitudes. In addition, the results revealed that awareness of consequences was

indirectly and significantly related to intention through subjective norms, attitudes,

and perceived behavioral control. Overall, the results provided a strong support for

the integrative model and yielded more insight into socio-psychological factors

influencing Iranian rural women’s pro-environmental intentions and behaviors. The

empirical findings of this study can be used by researchers, policymakers, and

governments to develop and implement effective programs to promote sustainable

behaviors among rural women.
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Introduction

Unsustainable activities at the global level have created numerous environmental issues,

e.g., climate change, global warming, pollution, ozone layer depletion, the loss of biological

diversity, deforestation, and desertification (Ateş, 2020). Evidence shows that Iran has also been

subject to these issues, so that its environment is in a critical condition, and it is aggravating like

many other countries. According to the Environmental Performance Index (EPI), Iran was
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ranked 67th among 180 countries in 2020, reflecting the inadequacy

of measures taken for the conservation and sustainable remediation

of the environment (Wendling et al., 2020). It is worth noting that

Iran has signed many international environmental agreements and

has enacted detailed environmental policies and regulations. For

instance, sixty countries globally are said to mention the

environment in their constitution and Iran is one of them.

Article 50 of Iran’s constitution is the highest-ranking legal

reference, addressing environmental conservation. The Iranian

parliament has also paid attention to environmental protection of

natural resources and passed several environmental protection laws

since the 1950 s (Khosravi et al., 2019). While they cover most

important aspects of environemntal conservation, the current

implementation of these laws and regulations is inadequate.

Sincemost current environmental problems aremainly caused by

human activities, the possible solutions for these growing issues also

need people’s behavior change and their full cooperation (Onel and

Mukherjee, 2015). In other words, most of these environmental

problems are directly related to human behavior (Steg and Vlek,

2009; Hirsh, 2010), so we need behavioral solutions. Indeed, these

problems can be managed by shifting to proper environmental

behaviors (Steg et al., 2014; Karimi, 2019). Therefore, researchers

in environmental psychology studies have focused on the concept of

pro-environmental behaviors (PEBs) in recent years (Ateş, 2020;

Karimi and Saghaleini, 2021a; Karimi et al., 2022).

A pro-environmental behavior refers to a behavior that is

taken to alleviate adverse effects on natural resources (Kollmuss

and Agyeman, 2002; Rhead, Elliot, and Upham, 2015) and/or

improve environmental quality (Dresner et al., 2015). But, how

can people be motivated to take environmental actions, and what

factors influence the promotion of PEBs? Although extensive

research has addressed the factors underpinning people’s

behaviors, scholars suggest that further research is required to

clarify the methods and variables influencing environment

conservation behaviors due to their significance (Mancha and

Yoder, 2015; Esfandiar et al., 2020). If the antecedents of PEBs are

better recognized and understood, effective public campaigns can

then be designed to promote people’s awareness of

environmental issues and problems and convert this

awareness to PEBs (Nguyen et al., 2016).

Iran’s rural ecological environment protection has a late start,

weak foundation, and weak management mechanism. Although

some results have been achieved, there is still serious

environmental pollution and ecological destruction in most

rural areas. The rural ecological environment faces a series of

problems caused mainly by human actions, such as water

scarcity, soil erosion, the excessive use of agricultural inputs,

destruction of natural resources, improper disposal of household

waste, and over use of energy (Pourghasem et al., 2019).

Therefore, at present, it is an urgent task to improve the

management of rural ecological environment and to foster

sustainable rural development. One of the groups that can

play a key role in the management and improvement of rural

ecological environment is women. As has been emphasized by

Article 20 of the Rio Forum Resolution, women’s role and full

cooperation are vital for environment management and

sustainable development. Therefore, all UN member states

were requested to consider greater and more effective share

for women in development planning (decision-making,

planning, and management) in their policies and remove

barriers against their participation in environmental

movements. This means that environmental conservation will

fail if women are not actively involved in solving environmental

challenges (Alvarez 2013). Due to their knowledge and

experience in facing environmental challenges and house-

making tasks, women have been accompanied with

environmental issues more than men.

Women, especially in rural households, are active in

environmental conservation and restoration, and they are the

victims of any sort of environmental degradation due to the

dependence of their livelihood on natural resources (Ghasemi

et al., 2021). In other words, women in rural areas depend on

and are associated with the environment more closely and strongly.

Since rural women constitute a significant part of the rural

population in Iran and participate in most agricultural and rural

activities, they can play an effective role in accomplishing sustainable

development goals in general and environmental sustainability in

particular in rural areas. On the other hand, rural women have

always been potentially able to make culture and contribute to

conservation along with the goals of the sustainability of natural

resources and the environment. Within families, given their role in

transmitting educative and cultural points to their children, they can

transfer environmental conservation behaviors to their husbands,

children, and other people and help correct environmentally-

unfriendly behaviors (Naeimi et al., 2018). It is, therefore,

necessary to pay more attention to their environmental measures

and behaviors and the underpinning factors.

However, PEBs are influenced by numerous factors. Social

psychologists have developed different theoretical models to

examine factors influencing PEBs, such as the norm activation

model (NAM: Schwartz, 1977), the protection motivation theory

(PMT, Rogers, 1983), the theory of planned behavior (TBT:

Ajzen, 1991), value-belief-norm theory (VBN: Stern, 2000),

and the model of pro-environmental behavior (Kollmuss and

Agyeman, 2002). These theoretical models have been informative

about PEBs in certain aspects and their relatively few

components have allowed testing them easily. But, this

simplicity costs at incompleteness so that many factors that

have an obvious role are excluded (Gifford, 2014). Therefore,

previous studies that have used only a single theory or model to

comprehend environmental measures might not be enough to

adequately explain PEBs (Steg et al., 2014). Thus, scholars have

suggested integrating theories and developing a comprehensive

integrated socio-psychological and environmental framework for

studying PEBs (Gkargkavouzi et al., 2019; Wang et al., 2019;

Esfandiar et al., 2020). Nonetheless, few studies have practically
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employed integrated models to investigate PEBs (Wang et al.,

2019; Carfora et al., 2020).

In the context of social psychology, the TPB (Ajzen, 1991)

possesses a suitable and rational decision framework. This

framework has widely been used in different fields, including the

environment, to explain and predict pro-environmental intentions

and behaviors (Chin et al., 2016; Wang et al., 2019). The model is

based on self-interests and assumes that people are rationalist and

their behaviors result from precise thinking and informed and

intentional planning (Liu et al., 2019; Wang et al., 2020). The

VBN theory is another model in environmental psychology that

has extensively been used to predict and explain PEBs (Han, 2015;

Lind et al., 2015; van der Werff and Steg, 2016; Karimi, 2019). In

explaining people’s behaviors, the theory mainly focuses on moral

norms and values (KaiserHubner and Bogner, 2006). According to a

recent study by Zhang et al. (2020), the TPB outperforms in

explaining self-interest-oriented environmental behaviors, whereas

the VBN theory outperforms in explaining altruistic environmental

behaviors. In summary, although the TPB and the VBN are separate

theories, they supplement one another. So, the present research

integrates these two theories to enjoy their complementary

advantages. The integration of these two theories can improve our

understanding of the factors influencing PEBs and showwhich socio-

psychological factors are more influential on rural women’s pro-

environmental intentions and behaviors in Iran, so it can provide a

theoretical basis for the management and improvement of

environmental and natural resources conservation in rural areas.

To the authors’ best knowledge, this is the first study in which a

comprehensive integrated framework is applied to investigate rural

women’s PEBs.

Theoretical framework and
hypotheses development

Theory of planned behavior

The TPB, which was presented by Ajzen (1991), is based on the

reasoned action theory (Fishbein and Ajzen, 1977). This theory

predicts the occurrence of a certain behavior provided that the

individual intends to do it. Intention shows the individual’s readiness

to show some certain behavior so that this readiness influences the

behavior directly and strongly. The intention to do behavior is

predicted by three factors, including attitudes toward the behavior

(i.e., the individual’s positive or negative appraisal of the behavior),

subjective norms (i.e., the perceived social pressure to do or not to do

the behavior), and perceived behavioral control (PBC: i.e., the

perceived difficulty or ease of doing the behavior and the extent

of success in doing it). Briefly, more desirable attitudes and

subjective norms, as well as greater perceived control, will most

likely increase the individual’s intention to perform the behavior.

Based on the TPB, PBC may affect behavior both directly and

indirectly through behavioral intention (Ajzen, 1991). In this regard,

Ajzen (2006) states that since most behaviors can be performed with

difficulty, which may limit voluntary control, it is better to consider

PBC a proxy for the actual behavior.

Various studies in the field of environmental psychology

have indicated that the TPB is an appropriate and successful

model for explaining pro-environmental intentions and

behaviors (Gao et al., 2017; Liao et al., 2018; Wang et al.,

2019; Karimi and Saghaleini, 2021b; Karimi et al., 2021).

According to the literature, pro-environmental intention is the

main predictor of PEBs (Li et al., 2018; Sujata et al., 2019; Fu et al.,

2020; Si et al., 2020; Karimi et al., 2021). A meta-analysis that

explored conventional theories of environmental psychology

revealed that intention was the strongest determinant of

behavior (Klockner, 2013). It should be noted that attitudes,

subjective norms, and PBC do not have the same role in

predicting intention and behavior, but their functions depend

on the behavior type and the nature of the situation (Ajzen,

1991). However, studies have generally proven the relations

within the TPB framework in different contexts of

environmentally friendly behaviors (de Leeuw et al., 2015;

Wang et al., 2019; Savari and Gharechaee, 2020; Karimi and

Saghaleini, 2021a). For instance, Aguilar-Luzón et al. (2012)

found that attitudes and PBC had positive effects on

behavioral intention and that behavioral intention and PBC

had positive effects on Spanish homemakers’ recycling

behavior. According to Wang et al.’s report (2019), attitudes

and subjective norms were positively effective in behavior

intention and, in turn, PBC and behavioral intention were

positively effective in the pro-environmental behavior of

Chinese farmers. In a study on Iranian ranchers, Karimi and

Saghaleini (2021a) revealed the significant influence of attitudes,

subjective norms, and PBC on ranchers’ intention to protect

rangelands and natural resources. Savari and Gharechaee (2020)

found that subjective norms, PBC, and attitudes had a positive

and significant influence on Iranian farmers’ intention to use

chemical fertilizers safely. Also, a meta-analysis of different PEBs

showed that subjective norms, PBC, and attitudes had a positive

and significant association with pro-environmental intention.

Intention and PBC were also found to have a positive and

significant association with PEBs (Bamberg and Möser 2007;

Klöckner, 2013). Accordingly, the following hypotheses were

formulated:

H1: Attitudes are positively associated with pro-

environmental intentions.

H2: Subjective norms are positively associated with

-environmental intentions.

H3: Perceived behavioral control is associated with pro-

environmental intentions.

H4: Perceived behavioral control is positively associated

with PEBs.

H5: Pro-environmental intentions are positively associated

with PEBs.

Frontiers in Environmental Science frontiersin.org03

Karimi and Mohammadimehr 10.3389/fenvs.2022.979728

https://www.frontiersin.org/journals/environmental-science
https://www.frontiersin.org
https://doi.org/10.3389/fenvs.2022.979728


Value-belief-norm theory

The VBN model (Stern et al., 1999; Stern, 2000) is an

extension of value theory (Schwartz, 1992; 1994), the New

Environmental Paradigm (NEP: Dunlap and van Liere, 1978),

and the NAM (Schwartz, 1977). This theory provides a

theoretical basis for understanding how values and moral

norms affect PEBs (Stern et al., 1999). The VBN theory

encompasses a causal chain of variables, including value

orientations, beliefs (which includes ecological worldview,

awareness of consequences, and ascription of responsibility),

personal norms, and behaviors. In this causal chain, personal

values (i.e., general goals that act as guiding principles in

people’s lives) influence ecological worldview

(i.e., fundamental beliefs about human-nature interaction),

and ecological worldview directly influences awareness of

consequences (i.e., people’s awareness of the negative

impacts of their environmentally-unfriendly behaviors).

Awareness of consequences, in turn, affects ascription of

responsibility (i.e., a sense of being responsible for the

negative effect of not performing PEBs), which, in turn,

activates personal norms (i.e., a sense of moral

commitment and obligation to perform or avoid a certain

behavior) (Han, 2015; Lind et al., 2015; Hiratsuka et al., 2018;

Li et al., 2018; Ünal et al., 2019). In this chain, personal norms

are the main and direct predictor of intentions or behaviors

(Klockner, 2013; Lind et al., 2015; Hiratsuka et al., 2018; Li

et al., 2018; Karimi, 2019). Values in the VBN theory are

composed of three value orientations, including the

biospheric (valuing the environment and the biosphere

itself), altruistic (welfare of other people), and egoistic

(self-interest). Biospheric and altruistic values have a

positive relationship but egoistic values have a negative

relationship with ecological views (Stern, 2000). De Groot

and Steg (2007) state that among these three values,

biospheric values may best explain certain behavioral

values exhibited by people when they face environmental

issues. Similarly, Karimi. (2019) and Ciocirlan et al. (2020)

reported that biospheric values had the strongest relationship

with ecological views among these three values. Since

ecological issues have been more apparent in recent years,

a separate biospheric value is emerging, which is considered

an important aspect of value in explaining decision processes

and PEBs. People with a higher level of perceived biospheric

value orientations tend to be more concerned about global

warming, pollution, the environment, and the biosphere itself

than those with a lower level of perceived biospheric value

orientations (De Groot et al., 2007).

Numerous studies have employed the VBN theory to explain

different PEBs and have found significant relationships among

the VBN variables. So, the effectiveness of the VBN theory has

been well-documented in predicting pro-environmental

intentions and behaviors (Lind et al., 2015; Fornara et al.,

2016; Hiratsuka et al., 2018; Karimi, 2019; Tezel and Giritli,

2019; Ciocirlan et al., 2020; Sharma and Gupta, 2020).

For example, in a study on Iranian students, Karimi (2019)

found the causal relationships from values, ecological worldview,

awareness of consequences, ascription of responsibility, personal

norms to PEBs. In their study of European countries, Fornara

et al. (2020) reported that the VBN theory was suitable for

predicting biodiversity and nature conservation measures and

confirmed the consecutive chain assumed by the theory.

Likewise, Ciocirlan et al. (2020) reported that personal norms

had a positive and significant association with the PEBs of

United Kingdom employees in organizations. Ascription of

responsibility affected personal norms positively and

significantly, and awareness of consequences affected

ascription of responsibility positively and significantly.

Furthermore, biospheric values had a strong effect on

ecological worldview. According to Safa et al. (2018), the

components of values, beliefs and norms had positive and

significant effects on one another and on the dependent

variable of the research, i.e., environment conservation

behaviors of rural people in Iran, in a sequential and causal chain.

Researchers argue that ascription of responsibility (i.e., a

person’s feeling of responsibility for performing a specific

behavior) is closely related to personal norms () and its

measurement indicators may be similarly related to personal

norms, too, possibly causing the issues of reliability or validity in

data analysis (Harland et al., 1999). In the literature, some

researchers have also supported excluding ascription of

responsibility as an antecedent of personal norms. For

instance, Esfandiar et al. (2021) removed ascription of

responsibility from their conceptual model and argued that it

could be integrated into personal norms because the personal

responsibility scale was similar to the concept of moral norms.

Moreover, some recent studies have supported the direct

influence of the awareness of consequences on personal

norms. (Park and Ha, 2014; Esfandiar et al., 2021; Shi et al.,

2021). They argue that ascription of responsibility does not

mediate the link between awareness of consequences and

behavior but may moderate this relationship (Park and Ha,

2014; Esfandiar et al., 2021). As the focus of study was to

develop a predictive model of PEBs, we also excluded the

ascription of responsibility was from our conceptual model.

Based on the above literature review, the following hypotheses

were presented:

H6: Biospheric value is positively associated with ecological

worldview.

H7: Ecological worldview is positively associated with

awareness of consequences.

H8: Awareness of consequences is positively associated with

personal norm.

H9: Personal norm is positively associated with pro-

environmental intentions.
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Relationships among the TBP and VBN
variables in the integrated model

Theories in the fields of sociology and psychology can be

expanded and modified by including other important

variables provided that this can improve the explanatory

power of intentions and behaviors (Han, 2015). As stated

by Ajzen (1991), the TPB is expandable and can be integrated

with other theories and variables. Also, a critique of TPB is

that moral norms are neglected in this model. In the

environmental context, variables from the TPB and the

VBN models are often incorporated into robust models

with higher prediction validity in order to understand

PEBs better and include the moral dimension (Han, 2015;

Wan et al., 2017; Gkargkavouzi et al., 2019). The resulting

integrated model considers both the rational self-interest

dimension and the values and moral norms, so it can

enhance the explanatory power of the component theories

and contribute to a better understanding of PEBs (Ateş,

2020). Therefore, these two theories were integrated in this

study to investigate the key factors influencing rural women’s

PEBs (Figure 1).

The literature regarding the relationship between the TPB

and the VBN models has gradually converted to a consensus.

Awareness of consequences directly affects subjective norms,

attitudes, and PBC, and subjective norms influence personal

norms directly (Han, 2015; Zhang et al., 2017; Gkargkavouzi

et al., 2019; Arkorful et al., 2021). For instance, Zhang et al.

(2017) found that high levels of awareness of consequences will

increase subjective norms and attitudes toward PEBs. Han (2015)

reported that awareness of consequences had a positive effect on

attitudes toward the behavior, subjective norms, and PBC.

Karimi and Saghaleini (2021a) found that individuals’

perception of social pressure (i.e., subjective norms) had a

positive relationship with their sense of obligation to take pro-

environmental measures (i.e., personal norms). Finally,

Gkargkavouzi et al. (2019) showed that awareness of

consequences has a positive effect on subjective norms,

attitudes, and PBC. Hence, the following hypotheses were

postulated:

H10: Awareness of consequences is positively associated

with subjective norms.

H11: Awareness of consequences is positively associated

with attitudes.

H12: Awareness of consequences is positively associated

with perceived behavioral control.

H13: Subjective norms are positively associated with

personal norm.

Methodology

Measurements

All measurement scales were adapted from previously

validated measures after carefully analyzing the literature and

were accommodated as required based on the research

conditions, the pilot study, and the experts’ opinions.

Biospheric value was measured using four items (e.g.,

“protecting the environment”; “unity with nature”).

Respondents were asked to rate the importance of each item

as a guiding principle in their lives (on a 5-point Likert scale

ranging from 1 = not important at all to 5 = very important).

Following the previous studies (Stern et al., 1999; Han, 2015;

Gkargkavouzi et al., 2019; Zhang et al., 2020), ecological

FIGURE 1
Research model.
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worldview was measured using five items from New Ecological

Paradigm (NEP) scale (Dunlap et al., 2000; Fielding et al., 2008:

e.g., “The balance of nature is very delicate and easily upset”).

Awareness of consequences was measured using six items (Han,

2015; Li et al., 2018; Bronfman et al., 2015; Gkargkavouzi et al.,

2019: e.g., “Pollution will be caused if we do not protect the

environment”) and personal norm was measured using six items

(Gkargkavouzi et al., 2019; Li et al., 2018; van der Werff et al.,

2013: e.g., “I feel morally obliged to act in an environmentally-

friendly manner”). These measures were assessed with a five-

point Likert-type scale from “completely disagree” 1) to

“completely agree” 5).

Attitudes toward PEBs were assessed with five items

(example item: “I think it is useful to behave pro-

environmentally”), subjective norms with four items (example

item: “Most people who are important to me think I should

protect the environment.”), perceived behavioral control with

seven items (example item:“ It would be easy for me to perform

pro-environmental behaviors”), and pro-environmental

intentions with six items (example item: “I intend to engage

in behaviors to protect the environment”). The measurement

items of the TPB constructs were adapted from previous studies

(e.g., López-Mosquera and Sánchez, 2012; De Leeuw et al., 2015;

Yadav and Pathak, 2016; Gao et al., 2017; Gkargkavouzi et al.,

2019; Liao and Yang, 2021). Respondents were asked to express

their level of agreement regarding the measurement items of the

constructs on a five-point scale ranging from strongly disagree 1)

to strongly agree 5).

Following previous studies, past PEBs were used in this study

as a proxy for future behavior (Ates, 2020; Dorce et al., 2021; Liao

and Yang, 2021). PEBs were measured using 12 items adapted

from prior literature (De Leeuw et al., 2015; Jagers et al., 2016;

Miao and Wei, 2016; Liao and Yang, 2021; Ortiz and Sarrias,

2022). Respondents were asked to indicate how often they do

different PEBs, including household recycling behaviors, water

and energy conservation (example items: “I turn off the tap when

washing dishes, bathing, brushing teeth, etc.” and “I recycle

recyclable materials like newspapers, cans, or bottles”).

Participants and procedure

Cross-sectional data were collected through a structured

questionnaire from November to December 2021. The second

author completed the questionnaire by face-to-face interviews

with rural women. The study population was composed of all

rural women aged 18–65 years in Kermanshah County, Western

Iran, who amounted to 1700 people. The sample size was

estimated at 313 people using Bartlett et al. (2001). The

participants were selected with the multi-stage random

sampling technique. First, two rural districts were randomly

selected from the total of eight rural districts of Kermanshah.

Then, five villages were randomly taken from each rural district.

Eventually, about 40 questionnaires were filled in each village.

Based on our previous experience, we expected the non-response

rate to be about 15% as with other rural surveys, so we distributed

400 questionnaires among the rural women to ensure reaching

the desired sample size. Finally, after collecting the

questionnaires and eliminating the imperfect ones,

332 questionnaires were subjected to analysis. So, the rate of

questionnaire return was found to be 83%.

The questionnaire was composed of two sections–one for the

respondents’ demographic characteristics and the other for items

related to the measurement of the research variables. The face

validity of the questionnaire was confirmed by a panel of experts

who were specialized in the study subject. Before distributing the

final questionnaire, to ensure the clarity and comprehensibility of

the choices and develop a better questionnaire, a pilot study was

conducted on 30 rural women outside the research sample. Then,

the questionnaire was finalized after making some minor

changes.

Data analysis

Data and hypotheses were analyzed with the partial least

square based structural equation modeling (PLS-SEM) technique

using the SmartPLS 3 software package (Ringle et al., 2015). PLS-

SEM is capable of managing complex models and calculating a

model’s parameters under non-normal conditions. In addition,

PLS-SEM is very useful for exploratory research that examines

less developed or still developing theories (Hair et al., 2021). So, it

is a famous method that is growingly used in different research

fields, including research on accounting for PEBs (e.g., Ciocirlan

et al., 2020; Liu et al., 2020; Zhang et al., 2020; Karimi and

Saghaleini, 2021b; Karimi et al., 2022). Hair et al. (2021) state that

PLS-SEM is a causal-predictive technique that is statistically

robust irrespective of the sample size. It is a two-stage analysis

technique. In the first stage, the measurement model (the outer

model) is checked for reliability and validity, while the research

hypotheses are tested by the structural model (the inner model)

in the second stage (Hair et al., 2021).

Results

Based on the results, the studied rural women were, on

average, 33.61 years old with a mean family size of 4.8 people.

Most respondents (67%) were married. In terms of the

educational level, 15 percent were illiterate, 49.5 percent had

under-diploma degrees, 26.5 percent had diplomas, and

9 percent had academic degrees. Most respondents were

mainly homemakers, but 95 percent were also occupied by

farming, gardening, ranching, and handicrafts, and the

remaining 5 percent were employees too. Most rural women

acquire their environmental information from radio and TV
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programs (51%), as well as the Internet and social networks

(35%). The mean annual income of the respondents’ families was

about 59,620,000 IRR.

Descriptive statistics and correlation matrix are presented in

Table 1. The results showed significant positive correlations

between any pair of biospheric value, ecological worldview,

awareness of consequences, personal norm, subjective norms,

attitudes, perceived behavioral control, pro-environmental

intentions and behaviors.

Measurement (outer) model evaluation

As suggested by Hair et al. (2021), convergent validity, reliability

indicators, and discriminant validity were used to assess the

measurement model. The convergent validity of the constructs

was evaluated using both factor loadings and the average variance

extracted (AVE). Table 2 shows that the all the items’ factor loadings

were well above the recommended threshold level of 0.5 (Hair et al.,

2021). In addition, all the AVE values were above or close to 0.50,

confirming a sufficient level of convergent validity. The reliability of

the constructs was assessed by Cronbach’s alpha and composite

reliability (Hair et al., 2021). The results in Table 2 show that the

coefficients of Cronbach’s alpha and composite reliability were

higher than the threshold level of 0.7 for all constructs, indicating

satisfactory internal consistency. The Heterotrait Monotrait

correlations (HTMT) approach was employed to assess the

divergent validity (Henseler et al., 2015). Based on the results

(Table 3), all HTMT values were lower than the acceptable level

of 0.85, reflecting the discriminant validity of the research scales

(Kline, 2015).

Structural (inner) model evaluation

After confirming the reliability and validity of the

measurement model, the structural model was examined.

Before assessing the structural model, it was necessary to

check the collinearity of the structural model. All of variance

inflation factor (VIF) values were less than the suggested value of

5, which indicated that there was no issue of multicollinearity

among the endogenous constructs (Hair et al., 2021). Then, the

overall fit of the model was measured through the goodness-of-fit

(GoF) index (Tenenhaus et al., 2005) and SRMR (standardized

root means square residual) (Henseler et al., 2016). The GoF

index may range from 0 to 1, where 0.1 represents small,

0.25 represents medium, and 0.36 represents large fit. The

calculated GoF index was 0.448, indicating the strong fit of

the overall research model. In addition, the PLS results

showed that the SRMR value was 0.09, which is smaller than

the threshold value of 0.10. Thus, the overall fit of the structural

model was confirmed (Hair et al., 2021).

In the next step, the coefficients of determination (R2) were

calculated for the endogenous constructs. According to Cohen

(1998), the R2 values of 0.19, 0.33, and 0.60 represent weak,

moderate, and substantial values in behavioral science research,

respectively. The R2 value was 0.29 for PEBs, implying its weak

predicting power. However, it was 0.67 for pro-environmental

intentions, indicating substantial explanatory power of the

model. Furthermore, the Stone-Geisser test revealed that the

Q2 values were positive (Table 2), which confirmed the predictive

relevance of the model in relation to the endogenous latent

variables (Cohen et al., 2013).

The significance of coefficients for the paths assumed in the

researchmodel was assessed by the bootstrapping procedure with

5,000 re-samples (Hair et al., 2021). The results showed that

11 hypotheses out of the 12 research hypotheses (i.e., the direct

impacts) were significant (Table 4). We first examined the

relationships between the TPB variables (H1-H5). As

expected, all relationships were found to be significant

(Subjective norms →Pro-environmental intentions: β = 0.24,

p < 0.01; Attitudes →Pro-environmental intentions: β = 0.21,

p < 0.01; PBC→Pro-environmental intentions: β = 0.48, p < 0.01;

PBC →PEBs: β = 0.38, p < 0.01; Pro-environmental intentions

TABLE 1 Descriptive statistics and correlation matrix.

Constructs Mean SD BIO NEP AC PN SN AT PBC INT

BIO 4.43 0.61

EW 4.21 0.57 0.53**

AC 4.46 0.56 0.73** 0.59**

PN 4.31 0.63 0.59** 0.61** 0.60**

SN 3.49 0.95 0.22** 0.42** 0.14* 0.36**

AT 4.29 0.61 0.63** 0.62** 0.70** 0.66** 0.33**

PBC 3.48 0.89 0.30** 0.47** 0.26** 0.50** 0.72** 0.42**

INT 3.56 0.86 0.42** 0.52** 0.37** 0.51** 0.66** 0.51** 0.75**

PEBs 3.97 0.83 0.53** 0.49** 0.52** 0.52** 0.23** 0.55** 0.39** 0.37**

Note. *p < 0.05, **p < 0.01; BIO, biospheric value; EW, ecological worldview; AC, awareness of consequences; PN, personal norm; SN, subjective norms; AT, attitudes; PBC, perceived

behavioral control; INT, intentions; PEBs, Pro-environmental behaviors.
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→PEBs: β = 0.19, p < 0.05). Thus, hypotheses 1, 2, 3, 4, and 5 were

supported. Then, the relationships between the variables of the

VBN theory were tested (H6-H9). The results revealed positive

and significant relationships between biospheric values and

ecological view (β = 0.59, p < 0.01), between ecological view

and awareness of consequences (β = 0.57, p < 0.01), and between

awareness of consequences and personal norms (β = 0.55, p <
0.01). But there was not a significant association between

personal norms and intention (β = 0.03, p > 0.05). Therefore,

hypotheses 6, 7, and 8 were supported but hypothesis 9 was not

supported. The results also indicated that awareness of

consequences was significantly related to attitudes (β = 0.70,

p < 0.01), subjective norms (β = 0.17, p < 0.01), and PBC (β =

0.27, p < 0.01). Moreover, there was a positive significant

association between subjective norms and personal norm (β =

0.31, p < 0.01). Thus, hypotheses 10, 11, 12, and 13 were

supported.

As is seen in Table 5, most indirect effects were positive and

significant. The relationship between biospheric value and

awareness of consequences was mediated by ecological view

(β = 0.37, p < 0.01). In addition, ecological view indirectly

influenced subjective norms (β = 0.11, p < 0.01), personal

norm (β = 0.36, p < 0.01), attitudes (β = 0.46, p < 0.01), and

PBC (β = 0.17, p < 0.01) through awareness of consequences. The

relationship between awareness of consequences and personal

norm (β = 0.05, p < 0.01) and the relationship between awareness

of consequences and intentions (β = 0.04, p < 0.01) were

significantly mediated through subjective norms. Further, the

TABLE 2 Assessment results of the measurement and structural models.

Variable Measurement
model

Structural
model

Items Loadings α CR AVE Q2 R2

Biospheric value BIO1 BIO2 BIO3 BIO4 0.81 0.81 0.79 0.83 0.85 0.89 0.62 — —

Ecological Worldview EW 1 EW2 EW3 EW4 EW5 0.70 0.70 0.83 0.80 0.52 0.70 0.80 0.43 0.13 0.33

Awareness of consequences AC1 AC2 AC3 AC4 AC5 AC6 0.72 0.76 0.77 0.74 0.79 0.73 0.85 0.89 0.57 0.23 0.43

Personal norm PN1 PN2 PN3 PN4 PN5 PN6 0.72 0.79 0.73 0.80 0.77 0.78 0.86 0.90 0.59 0.25 0.45

Subjective norms SN1 SN2 SN3 SN4 0.86 0.90 0.91 0.73 0.88 0.91 0.73 0.02 0.03

Attitudes AT1 AT2 AT3 AT4 AT5 0.75 0.82 0.85 0.76 0.57 0.81 0.87 0.57 0.26 0.49

Perceived behavioral control PBC1 PBC2 PBC3 PBC4 PBC5 PBC6 0.75 0.88 0.81 0.79 0.82 0.74 0.89 0.91 0.64 0.04 0.07

Pro-environmental intentions INT1 INT2 INT3 INT4 INT5 INT6 0.83 0.80 0.71 0.88 0.85 0.84 0.90 0.92 0.67 0.41 0.67

Pro-environmental behaviors PEB1 PEB2 PEB3 PEB4 PEB5 PEB6
PEB7 PEB8 PEB9 PEB10

0.64 0.68 0.63 0.66 0.70 0.61 0.56 0.61
0.67 0.56

0.81 0.86 0.40 0.06 0.29

Notes: α: Cronbach’s alpha; AVE: average variance extracted; CR: composite reliability; Q2: predictive relevance; R2: coefficient of determination.

TABLE 3 Heterotrait-monotrait ratio of Correlation (HTMT).

Construct 1 2 3 4 5 6 7 8 9

1- Biospheric value —

2- Ecological Worldview 0.72

3- Awareness of consequences 0.87 0.80

4- Personal norm 0.68 0.81 0.80

5- Subjective norms 0.30 0.50 0.19 0.43

6- Attitudes 0.75 0.85 0.85 0.80 0.39

7- Perceived behavioral control 0.37 0.57 0.30 0.62 0.32 0.50

8- Pro-environmental intentions 0.51 0.63 0.43 0.58 0.75 0.61 0.85

9- Pro-environmental behaviors 0.62 0.69 0.63 0.62 0.32 0.69 0.46 0.43 —
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relationship between awareness of consequences and intentions

was mediated through attitudes (β = 0.15, p < 0.01). PBC also

mediated the relationship between awareness of consequences

and pro-environmental intentions (β = 0.13, p < 0.01) and PEBs

(β = 0.10, p < 0.01). Lastly, the indirect effects of subjective norms

(β = 0.05, p < 0.05), attitudes (β = 0.04, p < 0.05), and PBC (β =

0.09, p < 0.05) on PEBs were significantly mediated through pro-

environmental intentions. However, the indirect influences of

awareness of consequences and subjective norms on PEBs via

intentions were not significant. In addition, the indirect effect of

personal norm on PEBs through intention was not significant.

Discussion

Despite the importance of rural women and their role in

environmental protection, little attention has been paid to the

socio-psychological factors influencing their pro-environmental

TABLE 4 Standardized path coefficients of the structural model and hypotheses testing.

Hypotheses Path β f2 Supported

H1 Attitude → intentions 0.21** 0.07 Yes

H2 Subjective norms → Intentions 0.24** 0.08 Yes

H3 Perceived behavioral control → Intentions 0.48** 0.28 Yes

H4 Perceived behavioral control→Pro-environmental behaviors 0.38** 0.08 Yes

H5 Intentions → Pro-environmental behaviors 0.19* 0.02 Yes

H6 Biospheric value → New Environmental Paradigm 0.57** 0.49 Yes

H7 Ecological Worldview → Awareness of consequences 0.65** 0.74 Yes

H8 Awareness of consequences → Personal norm 0.55** 0.54 Yes

H9 Personal norm → Intentions 0.03 0.00 No

H10 Awareness of consequences → Attitudes 0.70** 0.96 Yes

H11 Awareness of consequences → Subjective norms 0.17** 0.03 Yes

H12 Awareness of consequences → Perceived behavioral control 0.27** 0.08 Yes

H13 Subjective norms → Personal norm 0.31** 0.17 Yes

Notes: *p ≤ 0.01* ،*p ≤ 0.05; β, standardized path coefficient; f2, effect size.

TABLE 5 Results of mediation effect.

Variable Mediator Variable Standardized coefficient Standard deviation

BIO EW AC 0.37** 0.05

EW AC SN 0.11** 0.04

EW AC PN 0.36** 0.04

EW AC AT 0.46** 0.04

EW AC PBC 0.17** 0.04

AC SN PN 0.05** 0.02

AC SN INT 0.04** 0.01

AC PN INT 0.02 0.03

AC AT INT 0.15** 0.03

AC PBC INT 0.13** 0.03

AC PBC PEBs 0.10** 0.03

SN PN INT 0.01 0.01

SN INT PEBs 0.05* 0.02

PN INT PEBs 0.01 0.01

AT INT PEBs 0.04* 0.02

PBC INT PEBs 0.09* 0.04

Note. *p < 0.05, **p < 0.01; BIO, biospheric value; EW, ecological worldview; AC, awareness of consequences; PN, personal norm; SN, subjective norms; AT, attitudes; PBC, perceived

behavioral control; INT, intentions; PEBs, Pro-environmental behaviors.
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behaviors (PEBs) in previous studies. This research attempted to

predict rural women’s PEBs and corresponding determinants

based on an integrative model that included the variables from

two theoretical frameworks, the theory of planned behavior

(TPB) and the value belief norm theory (VBN). Taken

together, the results of the current research provide empirical

evidence to support the integrative model as argued by several

other scholars too (Han, 2015; Zhang et al., 2017; Gkargkavouzi

et al., 2019). In particular, the main findings indicated that

perceived behavioral control (PBC), subjective norms, and

attitudes (i.e., self-interest motive) were more effective in pro-

environmental intention and behaviors than values, ecological

worldview, awareness of consequences, and personal norms

(i.e., moral norms or pro-social motives).

Interestingly, the results showed that personal norms did not

influence the intention significantly. This means that moral

commitment standards are not so strong among rural Iranian

women to significantly persuade them to do PEBs. This is not

consistent with previous studies in different pro-environmental

contexts that reported that moral norms were more influential on

environmental intention and behaviors than self-interest motives

(e.g., Han, 2015; Esfandiar et al., 2021). This result can be

explained by the norm activation process (Schwartz, 1977)

according to which the sense of moral commitment may be

deactivated by the denial of responsibility resulting from the

anticipation of a personal cost. It is, therefore, reasonable to

conclude that rural Iranian women do not feel morally

committed to exhibiting these behaviors because of their

troubles and the problems of PEBs. It can also be attributed

to the fact that rural women do not voluntarily participate in

PEBs. This is very interesting in the rural conditions of Iran as a

developing country where the standards of living significantly

differs from developed countries. Here, people may seek active

participation in environmental activities for financial rewards.

They show less willingness towards environmental behaviors

because no personal benefit is obtained from PEBs. Another

likely reason is that the weights of PBC, attitudes, and subjective

norms dominate the weight of personal norms in the integrated

model since the association between personal norms and pro-

environmental intention was found to be significant when the

VBNmodel was examined separately. It should also be noted that

moral norms are essentially affected by institutional, socio-

economic, and cultural structures (Pekerti and Arli, 2017;

Chatzidakis et al., 2021), so they differ among different

cultures and countries. This point is recommended to be

further studied in future research.

However, some studies in Iran and other developing

countries have shown that self-interest motive are more

influential on PEBs than pro-social motives and moral

norms (e.g., Li et al., 2018; Khan et al., 2019; Karimi and

Saghaleini, 2021a). For example, Karimi and Saghaleini

(2021a), who studied Iranian ranchers, reported that

moral norms did not influence the ranchers’ intention to

protect the rangelands significantly, but self-interest motives

were found to be more important in this respect. Khan et al.

(2019) concluded that moral norms did not have a significant

association with the Pakistani families’ intention for

recycling. In a study in China, Li et al. (2018) reached

similar results. They explain that China is a developing

country where most people are still fighting for better life

quality. According to Maslow’s hierarchy of needs, spiritual

accomplishment gains importance only when the basic needs

are satisfied. So, it is not surprising that people in these

countries are less influenced by moral norms.

Our results also revealed that among self-interest motives, the

rural women’s pro-environmental intention was most strongly

influenced by PBC, as has been reported by previous empirical

studies too (e.g., Ru et al., 2019; Ates, 2020; Liu et al., 2020). PBC had

the strongest effect not only on the rural women’s pro-

environmental intention but also on their PEBs. Accordingly, the

fact that howmuch people can effectively control perceived factors or

barriers of environmentally-friendly behavior is a key determinant of

their intentions and behaviors.

Awareness of consequences had positive and significant

associations with subjective and personal norms, attitudes,

and PBC. It also had an indirect influence on behavioral

intentions, which agrees with previous studies (e.g., Han,

2015; Gkargkavouzi et al., 2019; Esfandiar et al., 2021).

According to the results, the relationship between

awareness of consequences and attitude was the strongest

in the model. The PLS-SEM results also indicated that

awareness of consequences was the second most influential

factor after PBC on intention (Total effect = 0.34) and PEBs

(Total effect = 0.16). This reflects the significance of

awareness of consequences in determining personal and

social norms, PBC, and especially, the attitudes of rural

women and subsequently their environmental intention

and behavior. Rural women who are aware of the negative

consequences of not performing PEBs and know that

avoiding the adoption of a more sustainable lifestyle will

have negative implications for the physical environment,

themselves, and their society are more intended to have a

more positive attitude, stronger social and personal norms,

and more behavioral control towards performing PEBs

(Zhang et al., 2017; Gkargkavouzi et al., 2019).

It was also revealed that awareness of consequences was

affected by the ecological view, which is consistent with previous

research (Han, 2015; Karimi, 2019; Wang et al., 2021). In other

words, individuals who are more concerned about the

environment, animals, and plants are more aware of the

negative implications of environmental issues (Stern et al.,

1999). The primary motive for PEBs is rooted in the structure

of biospheric values because all other relations, which were

explained above, required the confirmation of strong

biospheric values, which creates an ecological worldview (Steg

et al., 2014; Gkargkavouzi et al., 2019).
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Theoretical implications

This study makes significant contribution to the existing

body of literature on pro-environmental behaviors in several

ways. First, the current study made an effort to increase current

insights on how well the TPB and the VBN models can be

integrated to explain factors influencing PEBs. In addition, this is

the first study in which a comprehensive integrated framework is

applied to investigate rural women’s PEBs in a developing

country. Indeed, this study tested an integrative model of pro-

environmental behavior composed of both self-interest and pro-

social motives among Iranian rural women. According to the

results, the integrative model provides a comprehensive,

effective, and useful framework for studying socio-

psychological factors that determine rural women’s

environmental intention and behavior in a developing

country. So, the research provided empirical support for

integrating the variables of the TPB and the VBN in PEBs

research. Based on the results, the integrative model could

account for 67 and 29 percent of the variance in the intention

and behavior, respectively, whereas the counterpart figures were

65 and 28 percent for the TPB and 27 and 23 percent for the

VBN, respectively. In general, the integration of the TPB and the

VBN models improved the research model’s capability of

predicting rural women’s PEBs and emphasized the

significance of the moral and non-moral determinant factors

(i.e., rationality) as was already supported by previous studies

(Esfandiar et al., 2021; Zhang et al., 2020; Li and Wu, 2019).

However, the importance of motives was different.

Practical implications

Our findings have important practical implications. They can

help extension agents, policymakers, and governmental and non-

governmental organizations to design and implement effective

plans and proper strategies for the improvement of PEBs among

rural women. According to the results, attitudes, subjective

norms, and PBC are significant factors encouraging intention

among rural women. So, the government and non-governmental

organizations should develop environmental protection plans

that specifically target promoting rural women’s subjective

norms, improving their attitudes toward environmental

protection, and resolving perceived barriers against PEBs.

Given the strong effect of PBC on intention and behavior,

arrangements should be made to ensure that PEBs are easy to

adopt, especially for women. Furthermore, governments need to

incentivize companies to reduce the huge costs of PEBs. For

instance, companies are encouraged to reduce the price of

environmentally friendly products through tax cuts or

exemptions (Liao and Yang, 2021). Also, attempts should be

made to increase rural women’s optimal assessment of PEBs.

Authorities should train rural women that PEBs are an effective

and valuable way for solving environmental problems. All these

actions can boost the role of attitudes and PBC on creating

intention and pro-environmental behavior among rural women.

The Iranian society is a religious society. This environment

has a great potential for using religious values in protecting and

improving the environment (Karimi et al., 2022). As stated,

subjective norms or social influence positively affect rural

women’s pro-environmental intentions. Considering this

capacity, religious people, communities, and meetings can

refer to the emphasis Islam puts on protecting and preserving

the environment in their gatherings and lectures. As a result, they

can internalize PEBs in their members and fans through social

norms and describe PEBs as signs of religiosity (Karimi et al.,

2022). In addition, the media can increase subjective norms and

social influence by improving the awareness of rural women’s

reference groups, such as family members and friends regarding

environmental protection. They can emphasize on the prevalence

of environmental behaviors in the society and improve the

perceptions of social expectations towards this desirable

behavior (Karimi et al., 2021). Indeed, when members of

family and society have more information regarding the

importance of the environement and its conservation and

think that environmental behaviors are prevalent, social

pressure on rural women to protect the evironment is likely

to increase.

The results suggest that rural women’s personal and

subjective norms, attitudes, and PBC can be improved by

raising their awareness of the negative effects of

environmentally-unfriendly actions. Environmental campaigns

and media can improve women’s awareness of the need for

environmental conservation for reducing adverse implications

and experiencing positive effects (i.e., physical and mental

health), can activate the formation of a positive attitude, and

can emphasize that conservative behavior is socially desirable and

people are responsible for the conservation of the environment,

thereby enhancing their behavioral intentions (Han, 2015; Gao

et al., 2017). As stated, both traditional and modern media,

including TV, radio, the Internet, and social networks, can play a

significant role in this context because it has been proven that

they are influential on public opinion and affect norms, attitudes,

and personal and social beliefs (Wang et al., 2018; Karimi et al.,

2021). These media are useful instruments for disseminating

knowledge of environmental conservation and PEBs, creating

social expectations, and fostering a pro-environmental social

climate (Zhang et al., 2017). By enhancing awareness of

consequences and social pressure, rural women will be highly

likely to develop higher levels of subjective and moral norms,

attitudes, and PBC, which will directly enhance their intention

and behavior towards environmental conservation. Accordingly,

the ecological worldview can be used to improve awareness of

consequences. In this regard, extension agents can embed the

ecological worldview as an environmental concern in curricula.

Campaigns on environmental issues can provoke environmental
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concerns among rural women and finally motivate a sense of

commitment to pro-environmental decision-making. Also, to

improve ecological view, focus can be placed on people’s

biospheric values. Although the studied statistical sample had

relatively strong biospheric values, environmental programs can

further reinforce them, especially among younger generations, by

increasing their awareness and knowledge of the advantages of

environmental measures (Steg, 2016). This will undoubtedly be

for the benefit of the environment and society in the long run.

Limitations and future research

The present research had some limitations that should be

addressed in further studies. Firstly, this research was a cross-

sectional study design. As a result, the use of the structural

equations modeling approach does not prove causality

between pro-environmental intentions and behaviors.

Therefore, it is suggested that future studies take a

longitudinal approach, which would provide a greater

opportunity for analyzing causality. Secondly, measuring

actual behavior in the current research was impossible for

practical reasons, so only self-reported past behavior was

measured as a proxy for future behavior, which does not

guarantee a reliable measure of actual behavior and limits the

interpretation of the path leading from intention to behavior

in the TPB (Ajzen, 2011). Future research might use the actual

PEBs to improve measurement reliability. Thirdly, as the

results revealed, the proposed model could capture

67 percent of the variance in pro-environmental intentions

whereas it accounted for only 29 percent of the variance in

PEBs. In the meantime, PBC was more influential on behavior

than intention, but the behavioral intention is usually

regarded as a primary determinant of behavior (Ajzen,

1991; Bamberg and Moser, 2007). So, the intention-

behavior gap and the barriers between them need to be

subject to further research. Fourthly, data collection by the

questionnaire was based on self-reporting criteria. The

respondents may have overestimated their intention and

behavior due to social suitability. Qualitative research can

provide a more comprehensive understanding through

observation and interviews. Fifthly, although the findings

may be generalizable to other similar fields, caution should

be exercised when applying them to other fields because data

were collected at a certain region. Sixthly, the research

successfully used the TPB and the VBN models to explain

rural women’s pro-environmental intentions and behaviors.

While the capacity of the hybrid model was acceptable for

predicting intention and behavior, it failed to account for the

total variance in intention and behavior. So, future studies

should examine the application of other socio-psychological

theories (such as the goal-oriented behavior model, the model

of pro-environmental behavior and protection motivation

theory) in developing an integrated model. Seventhly, the

present research focused on general PEBs to improve the

explanatory power of the model. Future studies can focus on

certain pro-environmental behavior, e.g., recycling, energy

saving, or water conservation. Eventually, the integrated TPB-

VBN model accounted for 67 percent of the variance in pro-

environmental intention, implying that other factors such as

environmental knowledge (Karimi and Saghaleini, 2021a), the

use of media (Karimi et al., 2021), altruism, and empathy

(Schwartz, 1977) may affect rural women’s environmental

intention. These factors can be included in the integrated

model to improve its explanatory power.
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