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Abstract

The current study’s objective was to present a conceptual model that using the Value-
Belief-Norm theory, could forecast the behaviour of wheat producers in the West Azarbai-
jan Province. This study showed that the egoistic variable has a non-significant and nega-
tive correlation with pro-environmental behavior and the new environmental paradigm.
In addition, environmental beliefs had a mediating effect on pro-environmental behavior,
while norms and values had a straight effect on pro-environmental behavior. This shows
that norms and values are more effective than beliefs. Moreover, personal norms, beliefs,
biosphere, and altruistic values are considered to be significant predictors of pro-environ-
mental behavior. According to the results, norms and values are more effective than beliefs,
which can be helpful for future policymaking. The results further suggest that environmen-
tal behavior can be strengthened by emphasizing altruistic and biospheric values, enhanc-
ing environmental awareness, increasing the ascription of responsibility, and strengthening
personal norms for reformative actions. The application of the value-belief-norm theory in
the context of Iranian farmers is supported by this study, which improved understanding of
the factors influencing farmers’ environmentally friendly behaviour. It also helps agricul-
tural policymakers and decision-makers develop their policies for sustainable agricultural
development by providing a better understanding of farmers’ decisions and behaviours.
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1 Introduction

Today, the world is facing critical eco-problems including global climate change, natural
resource depletion, inadequacy of safe drinking water (Benjamin et al., 2016; Komatsu
et al., 2020; Lange & Dewitte, 2019; Ravindra et al., 2020; Steg et al., 2014), and bio-
diversity loss (Quinn & Burbach, 2008); these environmental problems have been threat-
ening the sustainable future of the world (Steg & Vlek, 2009). The supply of ecosystem
products and services, such as (a) fiber, water, and food; (b) the management of services
influencing climate, flood, soil, and water quality; and (c) assistance services like soil pro-
duction, photosynthesis, and nutrient cycling are all necessary for long-term sustainability
(Keshavarz & Karami, 2016). Direct or indirect change in ecosystem services and goods
occurs as a result of natural or human-caused factors in nature. Climate change, changes in
animal habitat (changes in land use and physical management of natural resources), popu-
lation increase, over-exploitation, technological change, invasive species, and pollution are
all examples of these changes (Anwar et al., 2020; Kaiser et al., 2014; Price & Leviston,
2014; Quinn & Burbach, 2008; Steg & Vlek, 2009; Steg et al., 2014; Takahashi & Selfa,
2015; Thondhlana & Hlatshwayo, 2018). These behaviors can change the environment in
the short and long term (Quinn & Burbach, 2008); therefore, they can be supervised by
substituting conscious behaviors to reduce their effects. Agriculture and the environment
are closely related.

Agriculture takes place within the context of the environment, and the two are inti-
mately connected. The practice of unsustainable agricultural production is one of the
biggest threats to a healthy ecology (Foley et al., 2005; Meier et al., 2015; Miani et al.,
2023; Price & Leviston, 2014). Agriculture’s detrimental environmental repercussions will
have a severe impact on social and economic stability (Merante et al., 2015; Shirzad et al.,
2022). Production techniques of traditional agriculture are among the important factors in
the destruction of the earth (Price & Leviston, 2014). Many of these negative effects stem
from inappropriate agricultural activities, which result in the loss of valuable topsoil, inef-
ficient use of nutrients, and damage to natural resources (Mullendore et al., 2015). Eco-
friendly agricultural activities reduce pollution and increase environmental quality in the
agricultural sector. Farmers’ behavior should be taken seriously in order to achieve more
sustainable farming systems so that their behavior in support of conservation and environ-
mental sustainability is essential (Adnan et al., 2017; Zeweld et al., 2017). Environmental
preservation is critical, and it is regarded as a public obligation to preserve the quality of
life for current and future generations. Today, most protection aims across the world have
been implemented by people in their local region, such as farmers, whose survival depends
on dependable natural resources (Buijs & Elands, 2013; Lafreniere et al., 2013). The tradi-
tional top-down strategy, which overlooks the concerns of local stakeholders, appears to be
thwarting conservation efforts (Engelen et al., 2008; Larson et al., 2015). Therefore, activi-
ties that protect the environment are essential to reduce pollution problems and develop
sustainability (Paillé & Boiral, 2013).

Agriculture has been the most important part of the supply of food materials and
products, and its role and importance in human life are very obvious. That is why those
involved in this sector are trying to produce more products by using new technologies, pes-
ticides, and chemical fertilizers (Ahmadi et al., 2019). In the field of agriculture, as well as
industrial activities, attention must be paid to its environmental aspects. Unfortunately, this
issue has not received much attention in Iran so far. Agricultural activities can have many
destructive effects on the environment (Mohammadi et al., 2018). Air pollution, pollution
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of soils and surface and groundwater, and change in soil properties are among the destruc-
tive effects of agricultural activities on the environment in Iran. Ghorani-Azam et al. (2016)
showed that 10% of annual deaths in Iran are due to air pollution, and 15% of this pollu-
tion is caused by agricultural activities. Emissions of greenhouse gases due to agricultural
activities, especially near industrial areas, play an excessive role in harming human health.
Excessive use of pesticides and fertilisers, irrigation with untreated wastewater, and the
usage of manure and sewage sludge containing antibiotic-resistant bacteria and heavy met-
als damage soil in Iran’s agricultural and animal sectors (Aghlidi et al., 2020). Doabi et al.
(2019) argued that each year, the negative impacts of inappropriate agricultural methods,
such as erosion and desertification, are responsible for most of the density and contamina-
tion of soil and water in Iran. Pollution from fertilizer and pesticide leaching, as well as the
intrusion of seawater into aquifers, have a negative impact on the environment.

There is a growing concern about environmental degradation due to agricultural activi-
ties (Nathaniel et al., 2020). Although large agricultural businesses are generally involved,
smallholder farming is often blamed (Keshavarz & Karami, 2016). Small-scale agriculture
is characterized in many developing nations by a complete failure to sufficiently re-estab-
lish soil fertility, make soil conservation investments, and enhance irrigation efficiency in
order to sustain the quality of agricultural land (Schubler et al., 2019). There is a correla-
tion between the acceleration of environmental problems and human behavior (Kim et al.,
2019). As a result, implementing environmentally friendly techniques requires farmers
to change their ways despite significant levels of uncertainty (e.g., climate diversity and
drought). While farmers are under increasing pressure to continue to help with environ-
mental protection measures, the factors that influence their environmental competency are
yet unknown (Fleming & Vanclay, 2010; Sulemana & James, 2014).

Studies focusing on human-environmental relations and identifying effective elements
in applying treatments that have minimal damage to the environment and natural resource
conservation are increasing. Farmers’ communal and spiritual features are the main criteria
in agricultural variations. Previous studies showed that farmers’ psychological and social
characteristics towards natural environment conservation will affect their environmental
behavior (Best, 2010; Howley et al., 2015; Kormos & Gifford, 2014).

It is increasingly understood that environmental manner is related to people’s per-
spective regarding the environment (Tian & Robertson, 2019). Concentrating on positive
behavioral drivers helps simplify changes in an environmental manner (Mills et al., 2017),
though the absence of a proper theoretical framework restricts research into the pro-envi-
ronmental behavior (PEB) of farmers (Keshavarz & Karami, 2016). The significance of
human motives in environmental conservation is frequently overlooked by general theo-
ries of environmental behavior (Lafreniere et al., 2013; Price & Leviston, 2014). Yet, stud-
ies on psychological features revealed that the psychological aspects of farmers are cen-
tral to the adoption of preservation practices (Rezaei & Ghofranfarid, 2018). Despite the
increase in adverse effects of human behavior on the environment, PEB change has been
measured in the domain of ecological mindset (Sawitri et al., 2015). Farmers’ societal and
perceptual characteristics are the main keys in changing farming practices, and studies have
shown that PEB has caused natural environment conservation and has reduced undesir-
able impacts on the environs (Best, 2010; Price & Leviston, 2014). The theory of planned
behavior, the norm activation model, the theory of conservation motivation, and the value-
belief-norm theory are only a few examples of environmental psychology theories (Ajzen,
1991; Rogers, 1983; Schwartz & Howard, 1981; Stern, 2000). VBN is used in this study
to discover the primary elements that influence farmers’ environmental support behavior.
VBN environmental theory assumes that values influence environmental behavior through

@ Springer



Y. Momenpour et al.

environmentalists’ beliefs and personal norms (PNs). In fact, a PN is a moral obligation for
someone to do or to refrain from doing certain behaviors. In contrast, stronger hedonistic
values and, to a lesser extent, stronger selfishness were associated with less powerful anti-
environmental beliefs and norms (Hiratsuka et al., 2018).

While the existing literature has provided insights into factors influencing environmen-
tal degradation, there remains a noticeable gap in understanding farmers’ eco-friendly
behavior. The shortcomings are twofold: lack of a robust theoretical framework and a
skewed focus on demographic characteristics rather than communal disciplines. Firstly,
the absence of a suitable theoretical framework hampers the study of farmers’ eco-friendly
behavior. Past works (Bayard & Jolly, 2007; Price & Leviston, 2014) have pointed to this
deficiency, underlining the importance of developing a theoretical lens that comprehen-
sively addresses the intricacies of farmers’ interactions with the environment. Secondly,
the existing empirical literature predominantly concentrates on demographic characteris-
tics, neglecting the broader spectrum of social and psychological factors influencing envi-
ronmental behavior. Human conduct significantly impacts the environment, necessitating
a more comprehensive approach that encompasses communal disciplines (Mascia et al.,
2003; Quinn & Burbach, 2008). The need to explore the effects of psychological and social
factors on farmers’ environmental behavior has been underscored (Bayard & Jolly, 2007).

Environmental behaviors are multifaceted, occurring in various situations and contexts.
Evaluating values alongside these behaviors is crucial. Studies have shown that there is a
direct relationship between values and environmental behaviors (De Groot & Steg, 2010;
Howell, 2013). Altruistic (ALT) and biosphere (BIO) values positively correlate with eco-
friendly behaviors, while egoistic values exhibit an adverse correlation. However, previous
studies have not comprehensively assessed the overall (direct and indirect) consequences
of PEB. Therefore, the current study seeks to bridge these gaps by utilizing the Values-
Beliefs-Norms (VBN) theory to predict the environmental behavior of wheat growers. The
research aims to answer the following key questions:

1. What is the correlation between biospheric, ALT, and egoistic values and the new envi-
ronmental paradigm (NEP)?

2. What is the relation between BIO, ALT, and egotistic (EGO) values and PEB?

3. Is there a significant relationship between the “NEP” and “awareness of consequence,”
“ascription of responsibility,” and “PNs” and PEB?

This study innovatively addresses the direct and indirect effects of PEB, contributing to
a more nuanced understanding of the factors influencing farmers’ eco-friendly behavior.

2 Literature review

Extensive studies have been carried out on improving agricultural practices and environ-
mental protection; however, most of them explain attitudes (Poppenborg & Koellner, 2013;
Selfa et al., 2008), motivations (Jambo et al., 2019), or decisions about specific agricultural
practices (Lundstrom & Lindblom, 2018) that do not completely predict behavior. Most
of these studies show that socio-psychological factors affecting farmers’ behavior have
been ignored (Li et al., 2017), and a slight combination of the communal disciplines in the
agrarian literature has been adopted to explain farmers’ PEB (Fang et al., 2018). However,
it is difficult to identify the factors behind the adoption of environmentally friendly farming
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practices (Price & Leviston, 2014). The psychological and social characteristics of farmers
are central not only to changing agricultural practices but also to shaping environmental
behaviors (Best, 2010) and conservation practices (Quinn & Burbach, 2008). This lack of
attention has led to the lack of a theoretical framework suitable for studying the PEB of
farmers. To help facilitate the change in farmers’ behavior, it is better to pay more attention
to social and psychological factors. It is also possible to increase the predictive power of
behavior by applying other psychological variables.

Many studies have emphasized that farmers are driven by circumstances or situational
factors (such as interpersonal connections, pricing, and policymaking) that may inhibit or
facilitate PEB, but research in recent decades has shown that factors linked to farmers, such
as attitudes, norms, perceptions, and values, are determinant factors of PEB (see Table 1).
Different theories and ideas have been offered to explain PEB in the field of psychology
and social sciences, which have been widely used to examine PEB. In this context, the
VBN theory is the most frequently used model in the field of eco-friendly psychology
(Klockner, 2013). Stern et al. (1999) expanded a theoretical basis intended for the investi-
gation of sustainable internal factors, called the VBN theory of the environment, to explain
why people decide to participate in a range of PEBs. Interviews conducted with commu-
nity members have shown that the VBN theory is appropriate when managing sustainable
resources (Seymour et al., 2010). Analyzing latent variable paths of the VBN theory pro-
vides further improvements in the field of measurements and theoretical understanding of
variables in this model. In this paper, the focus of the research was exclusively on environ-
mentally friendly farming practices. Environmental protection methods were in a common
theme in PEB review via the VBN model (Steg & Vlek, 2009); however, this model may
be unable to measure a wide range of diversity-related environmental actions.

2.1 Pro-environmental behaviors

PEB refers to a behavior that is as detrimental to the environment as possible or even
advantageous to the environment (Ertz et al., 2016). According to Kollmuss and Agyeman
(2002), PEB is defined as measures that lessen the undesirable influence of humans on the
environment. Stern (2000) explained that PEB is the degree to which an activity alters the
supply of resources or energy from the climate, the environment, and processes, or the BIO
itself (Stern, 2000). PEB’s voluntary actions ensure that the best performance is accurate
(Zhang et al., 2014). In this study, PEBs are measures taken by farmers that have the least
negative impact on the environment and even promote regeneration of the environment in
the long run.

Previous studies (e.g., Amoah & Addoah, 2021; Ting & Cheng, 2017; Yusliza et al.,
2020) in developing countries have focused on environmental behaviors. According to
Amoah and Addoah (2021), African countries, particularly Ghana, are now experiencing
significant environmental difficulties with health consequences. Environmental knowl-
edge is widely recognized to impact people’s behavior in the environment and develop-
ment literature. This understanding explains PEB in a positive and statistically significant
way. Changes in PEB are also influenced by environmental knowledge (internal variables)
and socioeconomic (external) factors. Yusliza et al. (2020) also discovered that environ-
mental commitment, environmental consciousness, green lifestyle, and green self-efficacy
all had a beneficial impact on PEB, adding to the current research on environmental sus-
tainability in Malaysia. Variations in PEB intentions are explained by social-psychological
conceptions and socio-demographic characteristics, with management implications for
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marketers who want to exploit students’ engagement to encourage environmentally friendly
behavior. Environmental quality, according to Shafiei and Maleksaeidi (2020), is greatly
influenced by human activity patterns. Developing scientific information about what moti-
vates people to act pro-environmentally is a major problem with practical implications for
a sustainable future. PEB was directly impacted by environmental attitudes, self-efficacy,
perceived PEB costs and perceived intrinsic and extrinsic rewards of current ecologically
unfriendly actions, whereas rewards were indirectly influenced by environmental attitudes
and response costs. Furthermore, through self-efficacy, response efficacy had an indirect
effect on PEB. Another research has revealed that the underlying causes may prevent PEB
(Stern, 2000). In addition, Steg and Vlek (2009) hypothesized that the correlation between
the underlying factors and PEB may be mediated by intra-psychological factors such as
beliefs, values, and attitudes.

PEB involves various types of operational behavior, such as recycling behavior (Mak
et al., 2019), waste management (Tekler et al., 2019), energy saving (Berardi, 2017; Li
et al., 2019a, 2019b), and green purchase behavior (Cheung & To, 2019). People can pro-
tect the environment with their daily personal effort (time and energy) (Li et al., 2019a,
2019b). The common agreement in the ecological literature is that the worth of overall atti-
tudinal actions is uncertain when putting on a specific background, together with forecast-
ing certain ecologically accountable behaviors (Cleveland et al., 2005). Due to the prob-
lems caused by lack of awareness about the environment, human activities are often the
main reasons for these problems; people often do not choose behaviors that help reduce
their impact on the environment (Halpenny, 2010). Therefore, PEBs are considered the
protective acts taken by people to keep the world sustainable by sympathizing with the
environment and ecological issues (Lee et al., 2013). In this regard, the Iranian government
has explained some general PEB policies. According to Sabzehei et al. (2016), the Ira-
nian government’s policies include the establishment of an integrated national environmen-
tal system, coordinated and systematic management of vital resources, criminalization of
environmental degradation, preparation of a country’s ecological atlas, strengthening envi-
ronmental diplomacy, expansion of the green economy, and institutionalization of envi-
ronmental culture and ethics. Climate change management and response to environmen-
tal threats such as desertification, dust, drought, and microbial and radioactive infectious
agents, as well as the development of foresight and awareness of emerging environmental
phenomena and their management of other Iranian government policies have all been pri-
oritized in recent years (Jokar et al., 2020; Savari et al., 2021).

2.2 VBN theory

In fact, the behavioral model can be considered as a schematic model that, using various
theories and other effective results of research, provides the requirements for a better under-
standing of the subject and easier and more accurate achievement of the expected results
(Glanz et al., 2008). Studies have described the decision-making mechanisms of farmers
for environmental behavior to some extent, but the physiological limitations to farmers’
adaptation to these changes, particularly in developing countries, have often simply been
overlooked (Below et al., 2012; Gebrehiwot & Veen, 2015). Accordingly, several models
and theories have been introduced to predict the behaviors, tendencies, and attitudes of
members, such as the VBN theoretical theory.

The VBN model “focuses on ideals and moral standards and represents the common envi-
ronmental principles, views, and standards that characterize particular PEBs” (Choi et al.,
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2015; Kaiser et al., 2005; Price & Leviston, 2014; Stern, 2000). Stern et al., by combining
“value theory”, NEP, and the norm activation model, offered the VBN theory. This model
is eagerly expanded in the context of the natural environment, human behavior, and psychol-
ogy to predict PEBs (Zhang et al., 2014). The VBN theory defines relations between “beliefs,
norms, values, and actions” in a series of reciprocal partnerships. In the VBN theory, norms
encourage behaviors. The “standard” of an entity is caused mainly by “beliefs’ about environ-
mental problems, their consequences, and the responsibility of the person to act correctly, and
public values produce “belief” (Stern, 2000). “Value” describes a view that contains different
components comprising and providing directions for the selection and assessment of definite
actions, in relation to their comparative significance, which directs to pleasing conditions or
behavioral impacts.

As “value” redirects a person’s character, it is strictly related to the idea of the ego, in addi-
tion to the ethics that influence one’s behavior (Choi et al., 2015). In this theory, environmental
orientations consist of three different classifications. Members who underscore the importance
of the environment for the benefit of themselves have an egoistic orientation. People who pay
attention to the importance of the environment and its conservation for humans have an ALT
orientation. Finally, those who believe in the intrinsic values of the environment and ecosys-
tem have a BIO orientation (Imran et al., 2014). Generally, these value orientations guide the
behaviors of members towards the protection of the environment.

The VBN theory presumes that the ecologically friendly purposes and actions of the citi-
zens (Stern & Dietz, 1994) are demonstrated by the norms of the pro-environmental adults,
and these adults’ norms derive from the linear evolution of “values, modern ecological mod-
els, and perception of adverse effects” (Klockner, 2013; Stern, 2000). The model contains
a causal chain of values, beliefs, and norms that influence environmental behavior; in other
words, each variable in a sequence affects the next variable.

Values, on the other hand, are considered a lasting individual factor and can, therefore,
affect a wide range of behavior. The importance of values as a predictor of behavior lies in the
belief that they represent what is of fundamental importance to a person and, in this way, may
affect behaviors in several contexts (Gatersleben et al., 2014). In general, the study questions
are as follows:

Is the VBN model capable of explaining the PEB of wheat farmers?

Which one of the studied variables has the greatest impact on the PEB of wheat farmers?

Do values affect PEBs?

On this basis, in this study, the following hypotheses have been defined and examined
based on the VBN theory:

HI1. Biospheric, ALT, and EGO values and the NEP have a significant effect on the PEB.

H2. There is a significant relationship between biospheric, ALT, and EGO values and the
PEB.

H3. There is a significant relationship between “NEP”, “awareness of consequences”,
“ascription of responsibility”, and “PNs” and the PEB (Fig. 1).

3 Research methodology
3.1 Area of study

The research area was Bukan County located in West Azarbaijan Province (Fig. 2).
Bukan is the largest city in the south of West Azarbaijan Province. Its urban population
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Fig.1 The extended VBN-theory. (Adapted from Stern, 2000)

is 193,501 (2016 census). The area of this city is more than 12 square kilometers and is
one of the flattest cities in the region. The city of Bukan is located at 36° N 31° N and
46° N 12° E above the Greenwich meridian and is 1370 m above the sea level. Bukan’s
climatic zone is commonly well-known as cold and dry, with an average rainfall of
300—400 mm per year (West Azarbaijan Meteorology Department, 2013).

Legend
:I West Azerbaijan Province
[ Bukan County
—— k.m
0 35 7 142 213 284 Legend
West Azerbaijan Province
[ Jman

I D 0 T

Fig.2 Location of the studied area
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This city is one of the main centers of wheat production in Iran due to the amount of
cultivated area for wheat production. Given that West Azarbaijan Province has significant
importance in producing agricultural products in Iran and that its main products include
wheat, barley, sugar beet, sunflower, and cotton (5.6% of total production), it has an impor-
tant role in the country’s GDP (IRNA, 2018). Therefore, a better understanding of the role
of farmers’ behavior may encourage agricultural producers to take actions that have less
harm to the region and resources.

3.2 Sampling and data analysis

The population of this study includes all wheat growers in Bukan County (N: 5473). The
sample size was estimated at 357 wheat growers using the proportionate stratified random
sampling method and Krejcie-Morgan (Ahmad & Halim, 2017). Data were collected by
using a structured questionnaire (Arabatzis & Malesios, 2013) that assessed wheat farmers’
environmental knowledge and active participation in the community, regardless of socio-
economic situation. In addition, everyone who took part in the data collection process did
so voluntarily. All the questionnaire’s elements were adapted from previously accessible
indices, and their legitimacy and long-term viability were confirmed. For each section,
respondents were asked to score each item on a Likert five-point scale ranging from 1 to 5
(strongly disagree to agree). Tables 2 and 3 shows the descriptive statistics for the samples.

The data were analyzed using SPSS22 and LISRELS8.80. A two-step manner offered by
Anderson and Gerbing (1988) was used. Both analyses resulted in a framework confirmed
in the second phase, in which the SEM method was used. Regarding SEM, Byrne (2013)
notes that it is a mathematical technique that applies a confirmatory approach instead of
an exploratory one. This is an efficient tool for multivariate research. The SEM applies a
two-step procedure: a) the causal correlations and b) the fundamental relations, which can
be shown explicitly in the shape of a diagram to explain the concept (Rodriguez-Barreiro
et al., 2013). According to Rodriguez-Barreiro et al. (2013), SEM is not just a statistical
method; it is a research process too. In SEM, the entire theory can be tested successfully by
utilizing the “structural equation simulation.” This methodological approach is especially
useful when analyzing a theoretical model, which involves a variety of variables close to
the present analysis (Han et al., 2018).

Variables of the current model were evaluated by different items in the Likert measured
scale. By computing the items of each construct, the desired variable was calculated, and a
structural analysis was performed (Asadi et al., 2012). The maximum likelihood method in
LISREL was used.

3.3 Structural equation modeling confirmatory factor analysis

SEM is widely accepted and used to validate different models, but the model and context
presented are very pristine. Other methods have lower accuracy compared to SEM, so we
had to use this technique.

In the model selection method, the researcher seeks to select a suitable model from
competing or alternative models. Based on this approach, the researcher compares different
models in the same statistical population and selects a model that has the necessary stabil-
ity to explain the problem in different samples (Diamantopoulos & Siguaw, 2000).

We had to use this method because the purpose of this study was to select the most
valid and sustainable model to explain the environmental behavior of wheat farmers. One
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of the novel aspects of this study was the selection of the best model after comparing other
models. The current research enriches the literature on behavioral models and points to
the undoubted effect of values on PEB, directly and indirectly, which has not been stud-
ied so far. Confirmatory factor analysis (CFA) was used in this study to test the validity
of the research tool and to determine whether the observed variables explain the latent
ones. While these abstract ideas may lack precise measures or units, statistical methods
can deduce their values from other connected variables. To estimate latent constructs, SEM
employs confirmatory factor analysis. The latent variable or construct is not included in
the dataset since it is a derived common component of other variables that might show the
cause or effect of a model. SEM was employed to test the study hypothesis after validating
the (Average Variance Extracted) and (Composite Reliability). CFA is a theory-driven con-
firmatory approach in general. As a result, the theoretical connections between observed
and unknown variables influence analytic planning (Fan et al., 2016). While conducting
a CFA, the researcher estimates a population covariance matrix using a postulated model,
which is then contrasted with the observed covariance matrix. The aim of the researcher is
to minimise the difference between the estimated and observed matrices. SEM is frequently
referred to as a combination of multiple regression analysis and exploratory component
analysis (Phakiti, 2018; Schreiber et al., 2006). Similar to CFA and multiple regression,
SEM is a confirmatory strategy but can also be applied for exploratory purposes. SEM,
which was used in this study, consists of two parts: (a) a measurement model (basically the
CFA) and (b) a structural model, which, in contrast to CFA, allows for higher correlations
among latent variables (Frey, 2018).

4 Results

In this study, we used the VBN theory to explain wheat farmers’ environmental behavior.
This model contains several components, and the correlation between these components
was considered in the current research hypotheses. Thus, we used SEM to test and con-
firm the hypotheses, which is the most powerful statistical method (Davvetas et al., 2020).
Overall, the research hypotheses were examined based on the results of the model fit and
the study of the correlations between model components. Therefore, there was no need for
bootstrapping in this study due to the large sample size (n=357) and the use of covariance-
based software. Bootstrapping is usually used for a study with a small sample size, with an
abnormal distribution, and in the direction of variance-based approaches (Lavrakas, 2008).

4.1 Descriptive statistics

The results show that 284 of the respondents were males (79.6%) and 73 were females
(20.4%); 37.8% of them were 17-30 years old, 26.9% were 30-40, 18.2% were 40-50, and
17.1% were 51 years and older (Table 4). In addition, the majority (71.8%) were living
in rural areas, 9.6% in the city, and 18.6% in both cities and villages. Half of the survey
sample had private ownership (77.6%), and 20.2% had rental ownership. The average age
was 35.44 (SD=11.03), and the number of members per family was 5.06 (SD=1.60). The
average salary per month was between 150 and 1350 US dollars. The average of their expe-
rience in farming was 14.36 years. About 87% of the participants were dependent on farm-
ing as their major profession.
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Table 4 Socio-demographic

types Frequency Percentage
Gender
Male 284 79.6
Female 73 20.4
Total 357 100
Age
<31 135 37.8
32-41 96 26.9
42-50 65 18.2
>51 61 17.1
Total 357 100
Level of education
Lower 132 36.9
Middle 151 423
Upper 74 20.8
Total 357 100
Income
€<530 79 22.1
€ 531-760 205 574
€ 761-900 29 8.1
€901-1025 30 8.4
€>1026 14 3.9
Total 357 100
Experience
<5 58 16.2
6-10 69 19.3
11-15 114 319
16-20 30 8.4
>21 86 24.1
Total 357 100

4.1.1 Descriptive analysis of variables of the model

Using a Likert scale of 5 points, the descriptive analysis showed (Table 5) that the mean score
of PEB was 3.12 (SD=0.799), and the ascription of responsibility (AR) regarding the PEB
among wheat farmers was 3.25 (SD=0.785). The mean score for the awareness of conse-
quence (AC) was 3.14 (SD=0.823). The mean score for the NEP was 3.14 (SD=0.746).
In addition to the BIO, ALT and egoistic values were respectively as follows: (Mean=2.99,
SD=0.726), (Mean=2.83, SD=0.662), and (Mean=2.94, SD=0.686). In reviewing wheat
farmers for PN to use PEB, the results revealed that they have a favorable PN to use PEB

(Mean=3.28, SD=0.760).
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Table 5 Means and normal deviations for both factors and associations

Con- Mean SD 1 2 3 4 5 6 7 8
structs

1 PEB 3.12 0.799 1

2 PN 328 0.760 0.483** 1

3 AR 325 0785 0478** (0.489*%k |

4 AC 3.14 0.823 0.426%* 0.324** 0.323** |

5 NEP 3.14 0.746 0.454%% (0.248%* (.318%* 0.445%¢ ]

6 BIO 299 0.726 0.473*% (0.299%*% 0.325%% 326%*  0.568%* 1

7 ALT 2.83  0.662 0.469%* 0.299%* (0.257** (0.354*% 0.421%*% 0.512%*% 1]

8 EGO 294 0.686 0.384** (.260%* 0.187**% 0.319%* 0.328%* 0.426%* 0.731%* 1

*#p <0.01 (two-tailed test)

PEB pro-environmental behavior, PN personal norm, AR ascription of responsibility, AC awareness of con-
sequence, NEP new ecological paradigm, BIO biosphere, ALT altruistic, EGO egoistic

4.2 Measurement model

The Pearson correlation test was used to look into the relationship between the variables.
The results revealed a significant correlation between PEB, PN, AR, AC, NEP, BIO, ALT,
and EGO as presented in Table 5. The table results indicate that the variables representing
environmental values exhibit a positive and significant correlation with beliefs, particularly
in relation to the NEP. This suggests that as the level of environmental values increases
among farmers, there is an expected elevation in their beliefs regarding environmental
conservation.

A confirmatory factor analysis was used to evaluate the model. In addition, the meas-
urement model sufficiently fit the data and offered a foundation to define each construct’s
validity and reliability. The fit indices for the measurement model were also calculated
(x*=111.98, df =54, RMSEA =0.055, CFI=0.99, NFI=0.98, IFI=0.99, SRMR =0.040)
(Table 6). After checking the fit indices, it was found that the indices have acceptable val-
ues for the adequacy of the structural model to examine the research hypotheses. Figure 3
shows the structural model of the research based on factor loadings.

The convergent validity was approved due to the considerable factor loadings (Fig. 3).
The durability of the composite was evaluated to determine the internal accuracy of the
structures, both values being higher than the proposed threshold of 0.6 (Bagozzi & Yi,
1988). The reliability analysis was evaluated by Cronbach’s alpha and all the values were
above (.7. In addition, it should be mentioned that the construct validity confirmed that all

Table 6 Summary of fit indices

XQ/ df RMSEA CFI IFI NNFI SRMR NFI
Measurement model 2.37 0.062 0.99 0.99 0.98 0.040 0.98
Structural model 1.378 0.033 0.99 0.99 0.99 0.093 0.97
Recommended?® <3 <0.07 >0.90 >0.90 >0.90 >0.90 >0.90

*Van Riper & Kyle, 2014 and Ahmad and Halim (2017)
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Fig.3 Results from the study of the value-belief-norm theory in a latent variable direction

AVEs (average variance extracted) were greater than 0.5 (Valentini & Damasio, 2016) (see
Table 3).

4.3 Results of structural equation modeling

This study used SEM to analyze the assumed correlations among PEBs (Anderson & Ger-
bing, 1988). As shown in Fig. 3, PEB, PN, AR, AC, and NEP were dependent whereas
biospheric, ALT, and egoistic values were independent latent variables.

SEM was operated on 357 cases and the missing data was substituted by the series
mean. All the fit indices were appropriate for the Measurement and Structural Model. A
total of ten paths were investigated in the SEM.

The results revealed thatthere was a major and positive correlation between “BIO and
altruism values” and the NEP, while there was not an important connection between “ego-
istic values” and the NEP. Moreover, there was a substantial and affirmative correlation
between “BIO and altruism values” and the PEB, whereas there was not a significant corre-
lation between “egoistic values” and PEB. The verified model showed a distinction among
the biospheric, ALT, and egoistic values. Therefore, the three values used in this study
were relatively distinct from each other.
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According to the results, there was a strong and affirmative association with the PEB
between NEP and AC, AC and AR, and AR and PN (Table 7). The findings of assess-
ing the proposed hypotheses are outlined in Table 7, where Hypotheses Hla, H1b, and
Hlc delved into examining the influence of environmental values on NEP. Hypothesis
Hla investigated the significant positive impact of BIO on the NEP of wheat farmers con-
cerning the adoption of PEB. This hypothesis was confirmed (§=0.53; t=6.75). H1b was
confirmed (f=0.50; t=2.08), focusing on determining whether ALT reflects more NEP
among wheat farmers or not. Hlc (f=-0.34; p=1.49) was not confirmed, meaning that
EGO does not significantly influence NEP. Following that, H2a, H2b, and H2c delved into
examining the impact of environmental values on PEB. H2a, examining the influence of
BIO on PEB, was confirmed (3=0.27; t=3.78). H2b, with the assumption that an increase
in ALT enhances PEB, was also confirmed (f=0.56; t=2.30). The influence of EGO on
PEB was not significant among wheat farmers. The study’s results rejected this hypoth-
esis (H2c) (B=-0.29; t=—-1.30). Additionally, it was revealed that NEP significantly influ-
ences the AC of wheat farmers ($=0.53; t=_8.54), supporting H3. Additionally, the AC
of farmers significantly impacted AR ($=0.39; t=6.41), confirming H4. HS, examining
the impact of AR on PN, was confirmed (3=0.58; t=9.27). Finally, it was evident that PN
(B=0.40; t="7.53) significantly influences the PEB of farmers, supporting H6. According
to the results, it can be said that the wheat farmers pay attention to the environment.

Given the increasing experience about ecological protection and the demand for envi-
ronmentally friendly products, agricultural development, especially understanding the
decision-making process has become an important area with regard to the psychological
aspects affecting the behavior. To investigate the decision-making process of agricultural
producers and also according to the principles provided by Stern et al. (1999), the VBN
theory was tested. However, this theory is less used in agriculture and in the behavior of
farmers. Confirmatory factor analysis conducted on the environmental values of the model
showed the distinction between the biospheric, ALT, and egoistic values. Therefore, the
three values used in this study were relatively distinct from each other.

In general, the VBN theory could explain 35% of variance PEB. This indicates the
applicability of the model in the field of agriculture, and other researchers for wider use of

Table 7 Results of the structural

model Directions B t value Results
H1,: BIO — NEP 0.53 6.75 HI1(+):©
HI,: ALT — NEP 0.50 2.08 HI(+):©
H1.:EGO — NEP -0.34 —1.49 HI(N.S): ®
H2,: BIO — PEB 0.27 3.78 H2(+):©
H2,: ALT — PEB 0.56 2.30 H2(+):©
H2_: EGO — PEB -0.29 -1.30 H2(N.S):®
H3: NEP — AC 0.53 8.54 H3(+):©
H4: AC — AR 0.39 6.41 H3(+):©
H5: AR — PN 0.58 9.27 H3(+):©
H6: PN — PEB 0.40 7.53 H3(+):©

PEB pro-environmental behavior, PN personal Norm, AR ascription
of responsibility, AC awareness of consequence, NEP new ecological
paradigm, BIO biosphere, ALT altruistic, EGO egoistic, f standardized
coefficient
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this model will help future research. The results showed that VBN theory can be extended
to other fields of behavior. Using structural equation modeling, “BIO”, “ALT” values, and
“PNs” described 35% of the variance of PEB. In addition, the environmental beliefs had
a mediating effect on PEB, while norms and values had a straight effect on PEB. This
shows that norms and values are more effective than beliefs. In addition, PNs, beliefs, BIO,
and ALT values are considered to be significant predictors of PEB. The results depict that
there is a positive and significant correlation between biospheric and ALT values and PEB,
which shows that wheat farmers who have higher levels of biospheric and ALT values
engage in more PEBs.

5 Discussions

The obtained data from this study supported the correlation between the predicted BIO and
ALT values and variables such as NEP, AC, AR, PN, and PEB, which were in line with the
results of studies by Nordlund and Garvill (2002) Stage et al. (2005), and Choi and Tung
(2015).

In this study, structural equation modeling with a psychological background was
employed to investigate PEB. The findings of this study indicate that Stern’s (2000) VBN
theory can be effectively applied to analyze the PEBs of wheat farmers and the influenc-
ing factors. The analysis of the data obtained from this study supports the positive and
significant effect of BIO and ALT variables on NEP. These results were confirmed by
research (Lee et al., 2023; Mahpour et al., 2023). Based on the structural model fitting
results, only biospheric values (Chen, 2015; Choi et al., 2015; Hun, 2015; Lépez-Mos-
quera & Sanchez, 2012; Nordlund & Garvill, 2002; Soure & Fischer, 2010; Vander Werff
et al., 2013) and ALT values (y=0.50, t=2.08) (Chen, 2014; De Groot, 2008; Ibtissem,
2010; Lopez-Mosquera & Sanchez, 2012; Nordlund & Garvill, 2002; Schwartz, 1992;
Soure & Fischer, 2010; Steg et al., 2005; Stern et al., 1999; Zhang et al., 2014) had signifi-
cant impacts on NEP, while egoistic values (Ibtissem, 2010; Lépez-Mosquera & Sanchez,
2012; Van Riper & Kyle, 2014) had no impact on the NEP, which was not consistent with
the findings of studies by Zhang et al. (2014) and Schwartz (1992). NEP was under the
positive and direct impact of biospheric and ALT values while having a non-significant
and negative relationship with egoistic values. These relationships have been investigated
in various studies on the PEB and environmental protection theories (Abrahamse et al.,
2007; De Groot, 2008; Ibtissem, 2010; Steg et al., 2005; Stern et al., 1999; Van Riper &
Kyle, 2014). Therefore, the biospheric and ALT values have been caused strengthening
of the NEP otherwise, egoistic values had a non-significant and negative impact on the
NEP which may be because of lower egoistic values between people evaluating NEP in this
research. Values of the BIO may lead to changes in the behavior of wheat farmers towards
the environment, guiding them toward new and sustainable strategies and approaches in
agriculture. It may also enhance the sense of responsibility among wheat farmers regarding
environmental protection, urging them to participate more actively in conservation activi-
ties. Furthermore, the acceptance of eco-friendly values may steer wheat farmers toward
adopting more sustainable agricultural methods, encouraging them to optimize processes
and utilize natural resources efficiently. Additionally, wheat farmers who understand and
embrace eco-friendly values may establish better connections with their environment and
engage in more effective conservation measures.
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The fitting results showed that BIO and ALT values had a positive and significant effect
on PEB, while selfish values did not have a significant effect on PEB. Zhang et al.,(2014)
in their research on the prediction of PEB of residents in tourist places found that ALT
values had a positive and significant effect on NEP, which is consistent with the results of
this research. In another study, Han et al., (2018) showed that BIO values among museum
visitors had a positive and significant effect on NEP, which was in line with the results of
this research. The findings of this study indicate that BIO values can influence a shift in
the consumption pattern of natural resources and lead wheat farmers to adopt more sus-
tainable agricultural methods. This impact may be linked to an increased sense of respon-
sibility toward environmental protection, thereby encouraging greater active participation
in conservation and environmental activities. Additionally, embracing ALT values may
strengthen individual connections with the environment, motivating individuals to take
actions that optimize processes and the utilization of biological resources in agriculture.
These positive connections can drive favorable changes in environmental practices within
the agricultural sector, positively influencing the PEBs of wheat farmers.

The study results showed the important and positive impact of NEP, AC, AR, and PN
on PEB. These findings were in line with those of Girling et al. (2003), Han et al. (2018),
Nordlund and Garvill (2002), Schwartz (1977), Lopez-Mosquera and Sanchez (2012),
Jansson et al. (2010), and Zhang et al. (2014). NEPs were incorporated into the model
as macro components to assess individual attitudes and values regarding environmental
issues. The results indicate that these paradigms significantly influence people’s awareness
of the consequences associated with environmental issues. Individuals with a higher level
of awareness regarding environmental consequences demonstrate more positive inclina-
tions towards protective measures and active participation in environmental activities. Fur-
thermore, the research findings reveal that wheat farmers with a heightened awareness of
environmental consequences exhibit a greater sense of responsibility toward environmental
protection. Assigning responsibility to the environment emerges as a key factor contribut-
ing to an elevated level of personal standards among wheat growers. These factors play
a positive role in promoting environmentally friendly practices and protective measures
in agriculture and related activities. Lastly, personal norms, defined as individual beliefs
and values across various aspects of a person’s life, are identified as influential factors
shaping decisions and behaviors in agriculture and the environment. The results highlight
that wheat farmers holding positive personal norms aligned with environmentalist values
participate most actively in environmental agricultural activities. This positive correlation
underscores the significant impact of personal norms in fostering environmentalist behav-
iors among farmers. These results emphasize the importance of promoting positive per-
sonal norms consistent with environmental values among wheat farmers to enhance envi-
ronmentally friendly agriculture practices. These results can provide insights for shaping
policies and initiatives designed to promote impactful environmental practices within the
agricultural sector.

Our results showed that the VBN theory can be extended to other fields of behavior. The
findings of this research showed that PEB may be enhanced by emphasizing ALT and bio-
spheric values, and individual norms. Scholars in different fields (Chen & Tung, 2014; De
Groot et al., 2007; Han et al., 2018; Kim et al., 2013a, 2013b; Zhang et al., 2013) have also
measured the adequacy of each inquiry (Bamberg & Moser, 2007; Bamberg et al., 2007;
Harlan et al., 2010).

In this study, a variety of structural modeling measures were used to illustrate how a
theoretical framework combined biospheric benefit, ecological worldview, bad conse-
quences for key objects, ascribed responsibility, and a sense of commitment to adopt
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pro-environmental actions. Therefore, this model can be widely used for advances in the-
ory and models in environmental contexts. Moreover, the theoretical framework in this
study gives a clear understanding of the environmental decision-making process of mem-
bers. The results of this study can be useful for farmers, policymakers, and agricultural
planners because, with the help of this model, they can identify environmentally PEB and
take action to provide and use useful solutions. The findings of this study may not general-
ize to the formation of pro-environmental decisions or behaviors for all farmers and may
be influenced by their culture or nationality. Environmental behaviors of members can vary
in national cultures. Future studies should examine the influence of national culture on the
intended theoretical framework. There may be no moral pressure on survey participants to
declare an interest in the environment when filling out the questionnaire, as there are many
studies on pro-social or environmental actions that are ultimately beneficial to society and
the environment. As a result, the survey’s results should be carefully analyzed and general-
ized. Random samples from one location were chosen for the current investigation. This
means that the samples do not fully represent the whole population of Iran. Therefore, it
should be remarked that this study included limitations of sampling. Future research should
have more indexes to precisely assess the attractiveness of options. Finally, the suggested
theoretical model includes the expandable VBN theory. Other prominent structures in the
context of PEB may not be included in this model. Recognizing these factors and putting
them together in our proposed theoretical framework would be a substantial addition to
this research. Because of the status of eco-friendly worldviews, personal values, opinions,
and norms in environmental decision making and behavior of wheat farmers, strategies
and programs need further studies on the impact of psychological factors on environmental
behavior as well as the awareness of the method to increase ecological farming. The impact
of political measures, especially agricultural extension plans, on the environmental manner
of farmers can also be analyzed in future research.

In general, the result showed that the VBN theory could explain 35% of the variance
of PEB. Furthermore, the total effects of independent variables on PEB show that among
different predictors of wheat farmers’ PEB, ALT values had the highest total effect on
PEB, PNs were the second effective factor, and the third was biospheric values (Table 8)—
showing that norms and values are more effective than beliefs, which can be very helpful
for future policymaking.

Table 8 Results of the total

D dent variable: PEB
effects of independent variables cpencent variab'e

on PEB Independent variables Total effect

BIO 0.29
ALT 0.58
EGO NS

NEP 0.05
AC 0.21
AR 0.09
PN 0.40

NS not significance
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6 Conclusion

In this study, we investigated the PEB of wheat farmers through the VBN theory. The
results showed a better understanding of the environmental behavior of wheat farmers. The
VBN model showed that ALT values were the main predictors of PEB. The present study
provided further evidence that environmental values, especially ALT values and biospheric
values, are important predictors of environmental beliefs and PEB. Among the model com-
ponents, only environmental beliefs had a mediating effect on PEB, while norms and val-
ues had a direct impact on PEB.

According to the current study, there was a significant positive correlation between
biospheric and ALT values and PEB, which indicates that most wheat farmers are con-
cerned about environmental values. The result of this study suggests that environmen-
tal behavior can be strengthened by emphasizing ALT and BIO values, enhancing envi-
ronmental awareness, increasing ascription of responsibility, and strengthening PNs
for reformative actions.

Overall, the findings of this investigation provided strong support for the key
assumptions underpinning the VBN hypothesis. The findings revealed that model
components such as biospheric and ALT values, a NEP, knowledge of consequences,
attribution of responsibility, and PNs explain PEB variation. Furthermore, the study’s
findings have practical ramifications for planners. According to the findings, if plan-
ners want to enhance wheat farmers’ environmental behaviour, they should tailor their
services to their values, beliefs, and personal standards. According to these results, we
can conclude that the biospheric and ALT values can be effective as a values cluster on
PEBs. Given the importance of environmental worldviews, personal values, beliefs and
norms in environmental decision making and behavior of wheat farmers, strategies and
programs need further study on the impact of psychological factors on environmental
behavior as well as the awareness of the method to increase ecological farming.

In this research, we investigated the PEB of wheat farmers through the VBN theory.
The results revealed a more reliable understanding of the environmental behavior of
wheat farmers. The VBN model showed that ALT values were the main predictors of
PEB. The present study provided further evidence that environmental values, espe-
cially human values and ecosphere values, are important predictors of green beliefs
and PEB. Among the model components, only environmental beliefs had a mediating
effect on PEB, while norms and values had a straight effect on PEB.

According to the research, there was an important affirmative connection between
biospheric and ALT values and PEB, which indicates that most wheat farmers are
concerned about environmental values. The outcome of this research indicates that
environmental behavior can be strengthened by emphasizing ALT and BIO values,
enhancing environmental awareness, increasing social responsibility, and strengthen-
ing individual norms for reformative actions.

Generally, the outcomes of this research extensively maintained the main assump-
tions underlying the VBN theory. The results showed that components of the model,
including BIO, ALT, NEP, AC, AR, and PN, explain the PEB variance. According
to these results, we can conclude that the BIO and ALT values, as ideal clusters, can
affect PEBs.
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6.1 Limitations and suggestions for future studies

This study has several limitations that need to be considered in future research. Most
obstacles to accountability are financial costs, and as a result, response costs and the
time and financial constraints associated with assistance are significant. If the objec-
tive is to increase the adoption of these formative measures, it appears that financial
assistance for farmers’ livelihoods, who are reluctant to take safe steps without spe-
cific incentives, is a requirement for broad acceptance. In addition, the results cannot
be generalized to all farmers at every level, because farmers display different behav-
iors under different conditions and for different crops. In addition, data has been col-
lected using surveys over a period. Thus, these data may not reflect the contribution of
all the farmers to the changing environmental values, beliefs, norms, and behaviors in
the future. Finally, Iran, as one of the large countries in the Middle East, with a high
population, is witnessing unprecedented pressure from environmental degradation. As
a result, the impact of its cultures and values on the beliefs, attitudes, and PEB of local
people could be very diverse, which would lead to more theoretical and practical find-
ings. It is advised that research studies should use this theory as a framework to analyze
the PEB of various social groups and comprehend factors influencing these behaviours
given the significant role that various social groups, such as farmers and consumers,
play in environmental protection on the one hand, and the evidence that demonstrates
the importance and effectiveness of the VBN on the other.

This work contributes to the existing body of knowledge by expanding on the VBN
hypothesis. The VBN theory provides a solid description of the causes of the overall pro-
clivity towards PEB. This study also supports the incorporation of social norms in VBN
since it increases the theoretical framework’s predictive power in determining PEB. This
research solely looks at environmentally friendly practices. In order to better understand
and address environmental challenges, future research should investigate the underly-
ing causes of negative behaviors among farmers, especially those that have a detrimental
impact on the environment. This study uses social norms to expand VBN theory, although
additional factors should be included when evaluating PEB. Future studies could examine
the factors such as environmental knowledge and concern into the conceptual framework to
boost the model’s explanatory power. Furthermore, further empirical research on the ante-
cedents and influencers of each PEB should be conducted since the findings demonstrated
that societal norms and PNs impact each PEB with varying degrees of strength. This study
employed purposive sampling; therefore, the results may not be generalizable to the full
population. This study might be replicated in the future utilizing probability sampling. It
is also advised that future studies should investigate combining qualitative and quantitative
methodologies to acquire a better understanding of the varied PEB.

6.2 Policy, managerial implications and suggestions

Finally, according to the results of this study, the following policies and management
implications are proposed:

e If planners want to enhance the environmental behaviors of wheat farmers, they must

provide their services based on the ethics, opinions, and specific norms of wheat farm-
ers.
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e Participatory initiatives that help farmers, enhance their abilities, and increase their
sense of control over the environment and its effects are critical.

e Agricultural development organizations may help the environment by implementing
several economic and social incentives, as well as social learning initiatives.

e Occasions for farmers’ participation in cooperative progress and making a proper deci-
sion may strengthen a sense of control, technical skills, and social networking.

e Highlighting the extent of environmental degradation due to the unsustainable use of
resources of water and soil is expected to increase the adoption of conservation meth-
ods.

e In addition, it is useful to describe practical solutions for the sustainable utilization of
natural resources.

e Farmers’ attitudes toward pro-environmental acts can be influenced by supporting them
to execute behaviors for the first time, which increases the possibility of recurrent PEB.

From a policy standpoint, these findings can lead to a variety of suggestions. First and
foremost, there is a pressing need to strengthen the infrastructure supporting PEB. This
might be one of the most crucial components in addressing environmental concerns. Sec-
ond, there must be a more profound shift in rural society’s views and values. In this con-
text, information campaigns, education programs, media efforts, and leadership aimed at
influencing farmers’ attitudes might be highly useful. Finally, measures to promote PEB
should be tailored to certain demographic groups. There are several explanations for this.
Primarily, various farmer groups may react to these schemes in different ways. This would
necessitate tailoring the substance of programming so that it reaches the target audience. In
addition, different farmer groups perform differently in terms of PEB. Lower-performing
groups, such as younger individuals, and those with very low and very high incomes could
be given greater weight. Although promising results were found for agricultural managers
and planners, one must be cautious about the generalization of the results. While the pre-
sent research included a group of wheat growers in Iran, it should not be assumed that the
same results would be obtained elsewhere. However, since our results are in line with other
PEB studies that use VBN theory, we believe this study expands the scope of the predictive
power of VBN theory in other regions with similar conditions.

Funding This study received no findings from any organizations.
Availability of data and material Raw data were generated at Tarbiat Modares University. We confirm that,

the data, models, or methodology used in the research are proprietary, and derived data supporting the find-
ings of this study are available from the first author on request.

Declarations

Conflict of interest We have no known competing financial interests or personal relationships that could have
appeared to influence the work reported in this paper.

References

Abrahamse, W., Steg, L., Vlek, C., & Rothengatter, T. (2007). The effect of tailored information, goal set-
ting, and tailored feedback on household energy use, energy-related behaviors, and behavioral ante-
cedents. Journal of Environmental Psychology, 27(4), 265-276.

@ Springer



Y. Momenpour et al.

Adnan, N., Nordin, S. M., & bin Abu Bakar, Z. (2017). Understanding and facilitating sustainable agri-
cultural practice: A comprehensive analysis of adoption behaviour among Malaysian paddy farm-
ers. Land Use Policy, 68, 372-382.

Aghlidi, P. S., Cheraghi, M., Lorestani, B., Sobhanardakani, S., & Merrikhpour, H. (2020). Analysis,
spatial distribution and ecological risk assessment of arsenic and some heavy metals of agricul-
tural soils, Case study: South of Iran. Journal of Environmental Health Science and Engineering,
18(2), 665-676.

Ahmad, H., & Halim, H. (2017). Determining sample size for research activities. Selangor Business
Review, 2(1), 20-34.

Ahmadi, M., Akhbarizadeh, R., Haghighifard, N. J., Barzegar, G., & Jorfi, S. (2019). Geochemical deter-
mination and pollution assessment of heavy metals in agricultural soils of south western of Iran.
Journal of Environmental Health Science and Engineering, 17(2), 657-669.

Ajzen, I. (1991). The theory of planned behavior. Organizational Behavior and Human Decision Pro-
cesses, 50(2), 179-211.

Amoah, A., & Addoah, T. (2021). Does environmental knowledge drive pro-environmental behaviour in
developing countries? Evidence from households in Ghana. Environment, Development and Sus-
tainability, 23(2), 2719-2738.

Anderson, J. C., & Gerbing, D. W. (1988). Structural equation modeling in practice: A review and rec-
ommended two-step approach. Psychological Bulletin, 103(3), 411-423.

Anwar, N., Mahmood, N. H. N., Yusliza, M. Y., Ramayah, T., Faezah, J. N., & Khalid, W. (2020). Green
Human Resource Management for organisational citizenship behaviour towards the environment
and environmental performance on a university campus. Journal of Cleaner Production, 256,
e120401.

Arabatzis, G., & Malesios, C. (2013). Pro-environmental attitudes of users and non-users of fuelwood in
a rural area of Greece. Renewable and Sustainable Energy Reviews, 22, 621-630.

Asadi, A., Kalantari, K., & Choobchian, S. (2012). Structural analysis of factors affecting agricultural
sustainability in Qazvin Province, Iran. Journal of Agricultural Science and Technology, 15(1),
11-22.

Bagozzi, R. P., & Yi, Y. (1988). On the evaluation of structural equation models. Journal of Academy of
Market Science, 16, 74-94.

Bamberg, S., & Moser, G. (2007). Twenty years after Hines, Hungerford, and Tomera: A new meta-
analysis of psycho-social determinants of pro-environme behavior. Journal of Environmental Psy-
chology, 27, 14-25.

Bamberg, S., Hunecke, M., & Blobaum, A. (2007). Social context, personal norms and the use of public
transportation: Two field studies. Journal of Environmental Psychology, 27, 190-203.

Bayard, B., & Jolly, C. (2007). Environmental behavior structure and socio-economic conditions of hill-
side farmers: A multiple-group structural equation modeling approach. Ecological Economics,
62(3-4), 433-440.

Below, T. B., Mutabazi, K. D., Kirschke, D., Franke, C., Sieber, S., Siebert, R., et al. (2012). Can farm-
ers’ adaptation to climate change be explained by socio-economic household-level variables?
Global Environmental Change, 22(1), 223-225. https://doi.org/10.1016/j.gloenvcha.2011.11.012

Benjamin, D., Hui Por, H., & Budescu, D. (2016). Climate change versus global warming: Who is sus-
ceptible to the framing of climate change? Environment and Behavior, 49(7), 745-770.

Berardi, U. (2017). A cross-country comparison of the building energy consumptions and their trends.
Resources, Conservation and Recycling, 123, 230-241.

Best, H. (2010). Environmental concern and the adoption of organic agriculture. Society & Natural
Resources, 23(5), 451-468.

Buijs, A. E., & Elands, B. H. M. (2013). Does expertise matter? An in-depth understanding of people’s
structure of thoughts on nature and its management implications. Biological Conservation, 168,
184-191.

Byrne, B. M. (2013). Structural equation modeling with LISREL, PRELIS, and SIMPLIS: Basic con-
cepts, applications, and programming. Psychology Press.

Chen, M. F. (2015). An examination of the value-belief-norm theory model in predicting pro-environ-
mental behaviour in Taiwan. Asian Journal of Social Psychology, 18(2), 145-151.

Chen, M., & Tung, P. (2014). Developing an extended theory of planned behavior model to predict consum-
ers’ intention to visit green hotels. International Journal of Hospitality Management, 36, 221-230.

Cheung, M. F., & To, W. M. (2019). An extended model of value-attitude-behavior to explain Chinese
consumers’ green purchase behavior. Journal of Retailing and Consumer Services, 50, 145-153.

Choi, H., Jang, J., & Kandampully, J. (2015). Application of the extended VBN theory to understand con-
sumers’ decisions about green hotels. International Journal of Hospitality Management, 51, 87-95.

@ Springer


https://doi.org/10.1016/j.gloenvcha.2011.11.012

Towards predicting the pro-environmental behaviour of wheat...

Davvetas, V., Diamantopoulos, A., Zaefarian, G., & Sichtmann, C. (2020). Ten basic questions about struc-
tural equations modeling you should know the answers to—But perhaps you don’t. Industrial Market-
ing Management, 90, 252-263.

De Groot, J. 1., & Steg, L. (2008). Value orientations to explain beliefs related to environmental signifi-
cant behavior how to measure egoistic, altruistic, and biospheric value orientations. Environment and
Behavior, 40(3), 330-354.

De Groot, J. I. M., & Steg, L. (2010). Relationships between value orientations, selfdetermined motiva-
tional types and pro-environmental behavioural intentions. Journal of Environmental Psychology, 30,
368-378.

De Groot, J. I. M., Steg, L., & Dicke, M. (2007). Morality and reducing car use: testing the norm acti-
vation model of prosocial behavior. In F. Columbus (Ed.), Transportation research trends. NOVA
Publishers.

Diamantopoulos, A., & Siguaw, J. A. (2000). Introducing LISREL. SAGE Publications Ltd. https://doi.org/
10.4135/9781849209359

Doabi, S. A., Karami, M., & Afyuni, M. (2019). Heavy metal pollution assessment in agricultural soils of
Kermanshah province, Iran. Environmental Earth Sciences, 78(3), 70.

Dunlap, R., Liere, K. V., Mertig, A., & Jones, R. E. (2000). Measuring endorsement of the new ecological
paradigm: A revised NEP scale. Journal of Social Issues, 56(3), 425-442.

Engelen, R. J. P., Mori, D., Baba, T., & Kuipers, L. (2008). Two regimes of slow-light losses revealed by
adiabatic reduction of group velocity. Physical Review Letters, 101(10), 103901.

Ertz, M., Karakas, F., & Sarigollii, E. (2016). Exploring pro-environmental behaviors of consumers:
An analysis of contextual factors, attitude, and behaviors. Journal of Business Research, 69(10),
3971-3980.

Fan, Y., Chen, J., Shirkey, G., John, R., Wu, S. R., Park, H., & Shao, C. (2016). Applications of structural
equation modeling (SEM) in ecological studies: An updated review. Ecological Processes, 5(1), 1-12.

Fang, W. T, Ng, E., & Zhan, Y. S. (2018). Determinants of pro-environmental behavior among young and
older farmers in Taiwan. Sustainability, 10(7), 2186.

Fleming, A., & Vanclay, F. (2010). Farmer responses to climate change and sustainable agriculture A
review. Agronomy for Sustainable Development, 30(1), 11-19.

Floress, K., de Jaldn, S. G., Church, S. P., Babin, N., Ulrich-Schad, J. D., & Prokopy, L. S. (2017). Toward a
theory of farmer conservation attitudes: Dual interests and willingness to take action to protect water
quality. Journal of Environmental Psychology, 53, 73-80.

Foley, J. A., DeFries, R., Asner, G. R., Barford, C., Bonan, G., Carpenter, S. R., & Helkowski, J. H. (2005).
Global consequences of land use. Science, 309(5734), 570-574.

Frey, B. B. (2018). Confirmatory factor analysis. In The SAGE encyclopedia of educational research, meas-
urement, and evaluation. https://doi.org/10.4135/9781506326139.n140

Girling, T., Fujii, S., Garling, A., & Jakobsson, C. (2003). Moderating effects of social value orientation
on determinants of pro-environmental behavior intention. Journal of Environmental Psychology, 23,
1-3.

Gebrehiwot, T., & Veen, A. V. D. (2015). Farmers prone to drought risk: Why some farmers undertake
farm-level risk-reduction measures while others not? Environmental Management, 55, 588—602.
Ghorani-Azam, A., Riahi-Zanjani, B., & Balali-Mood, M. (2016). Effects of air pollution on human health
and practical measures for prevention in Iran. Journal of Research in Medical Sciences: the Official

Journal of Isfahan University of Medical Sciences, 21, 65.

Glanz, K., Rimer, B. K., & Viswanath, K. (2008). Health behavior and health education (4th ed.). Wiley.

Halpenny, E. A. (2010). Pro-environmental behaviours and park visitors: The effect of place attachment.
Journal of Environmental Psychology, 30(4), 409—421.

Han, H., Olya, H. G., Cho, S. B., & Kim, W. (2018). Understanding museum vacationers’ eco-friendly
decision-making process: Strengthening the VBN framework. Journal of Sustainable Tourism, 26(6),
855-872.

Hiratsuka, J., Perlaviciute, G., & Steg, L. (2018). Testing VBN theory in Japan: Relationships between
values, beliefs, norms, and acceptability and expected effects of a car pricing policy. Transportation
Research Part F: Traffic Psychology and Behaviour, 53, 74-83.

Howell, L. L. (2013). Compliant mechanisms. In 2/st century kinematics (pp. 189-216). Springer.

Howley, P., Buckley, C., Donoghue, C. O., & Ryan, M. (2015). Explaining the economic ‘irrationality’of
farmers’ land use behaviour: The role of productivity attitudes and non-pecuniary benefits. Ecological
Economics, 109, 186-193.

Ibtissem, M. H. (2010). Application of value beliefs norms theory to the energy conservation behaviour.
Journal of Sustainable Development, 3(2), 129.

Islamic Republic News Agency. (2018). About Iran, province. https://www.irna.ir/ news/833 68020

@ Springer


https://doi.org/10.4135/9781849209359
https://doi.org/10.4135/9781849209359
https://doi.org/10.4135/9781506326139.n140
https://www.irna.ir/

Y. Momenpour et al.

Jambo, I. J., Groot, J. C., Descheemaeker, K., Bekunda, M., & Tittonell, P. (2019). Motivations for the
use of sustainable intensification practices among smallholder farmers in Tanzania and Malawi.
NJAS-Wageningen Journal of Life Sciences, 89, 100306.

Jansson, J., Marell, A., & Nordlund, A. (2010). Green consumer behavior: Determinants of curtailment
and eco-innovation adoption. Journal of Consumer Marketing, 27(4), 358-370.

Jokar, M., Razavi, Z., & Moradi, H. (2020). From environmental knowledge to encouraging pro-environ-
mental behavior for air pollution control in Isfahan: A highly air-polluted city in central Iran. SN
Applied Sciences, 2(12), 1-14.

Kaiser, F. G., Hiibner, G., & Bogner, F. X. (2005). Contrasting the theory of planned behavior with
value-belief-norm model in explaining conservation behavior. Journal of Applied Social Psychol-
ogy, 35,2150-2170.

Kaiser, F., Maassen, P., Meek, L., van Vught, F., de Weert, E., & Goedegebuure, L. (Eds.). (2014).
Higher education policy: An international comparative perspective. Elsevier.

Keshavarz, M., & Karami, E. (2016). Farmers’ pro-environmental behavior under drought: Application
of protection motivation theory. Journal of Arid Environments, 127, 128—136.

Kim, E., Ham, S., Yang, 1., & Choi, J. (2013a). The role of attitude, subjective norm, and perceived
behavioral control in the formation of consumers’ behavioral intentions to read menu labels in the
restaurant industry. International Journal of Hospitality Management, 35, 203-213.

Kim, Y., Njite, D., & Hancer, M. (2013b). Anticipated emotion in consumers’ intentions to select eco-
friendly restaurants: Augmenting the theory of planned behavior. International Journal of Hospi-
tality Management, 34, 255-262.

Kim, Y. J., Kim, W. G., Choi, H. M., & Phetvaroon, K. (2019). The effect of green human resource man-
agement on hotel employees’ eco-friendly behavior and environmental performance. International
Journal of Hospitality Management, 76, 83-93.

Klockner, C. A. (2013). A comprehensive model of the psychology of environmental behaviour—A
meta-analysis. Global Environmental Change, 23(5), 1028—1038.

Kollmuss, A., & Agyeman, J. (2002). Mind the gap: Why do people act environmentally and what are
the barriers to pro-environmental behavior? Environmental Education Research, 8(3), 239-260.

Komatsu, S., Yamamoto, Y., Ito, Y., et al. (2020). Water for life: Ceaseless routine efforts for collecting
drinking water in remote mountainous villages of Nepal. Environment, Development and Sustain-
ability, 22, 7909-7925.

Kormos, C., & Gifford, R. (2014). The validity of self-report measures of proenvironmental behavior: A
meta-analytic review. Journal of Environmental Psychology, 40, 359-371.

Lafreniere, K. C., Deshpande, S., Bjornlund, H., & Hunter, M. G. (2013). Extending stakeholder theory
to promote resource management initiatives to key stakeholders: a case study of water transfers in
Alberta Canada. Journal of Environmental Management, 129, 81-91.

Lange, F., & Dewitte, S. (2019). Measuring pro-environmental behavior: Review and recommendations.
Journal of Environmental Psychology, 63, 92—100.

Larson, L. R., Stedman, R. C., Cooper, C. B., & Decker, D. J. (2015). Understanding the multi-
dimensional structure of pro-environmental behavior. Journal of Environmental Psychology, 43,
112-124.

Lavrakas, P.J. (2008). Bootstrapping. Encyclopedia of Survey Research Methods. https://doi.org/10.
4135/9781412963947.n43

Lee, T. H., Jan, F. H., & Yang, C. C. (2013). Conceptualizing and measuring environmentally responsible
behaviors from the perspective of community-based tourists. Tourism Management, 36, 454-468.

Lee, S. S., Kim, Y., & Roh, T. (2023). Pro-environmental behavior on electric vehicle use intention:
Integrating value-belief-norm theory and theory of planned behavior. Journal of Cleaner Produc-
tion, 418, 138211.

Lemke, A. M., Lindenbaum, T. T., Perry, W. L., Herbert, M. E., Tear, T. H., & Herkert, J. R. (2010). Effects
of outreach on the awareness and adoption of conservation practices by farmers in two agricultural
watersheds of the Mackinaw River, Illinois. Journal of Soil and Water Conservation, 65(5), 304-315.

Li, H. Q., Zheng, F., & Zhao, Y. Y. (2017). Farmer behavior and perceptions to alternative scenarios in a
highly intensive agricultural region, south central China. Journal of Integrative Agriculture, 16(8),
1852-1864.

Li, D., Xu, X., Chen, C. F., & Menassa, C. (2019a). Understanding energy-saving behaviors in the
American workplace: A unified theory of motivation, opportunity, and ability. Energy Research &
Social Science, 51, 198-209.

Li, D., Zhao, L., Ma, S., Shao, S., & Zhang, L. (2019b). What influences an individual’s pro-environmental
behavior? A literature reviews. Res Conserv Recy, 146, 28-34.

@ Springer


https://doi.org/10.4135/9781412963947.n43
https://doi.org/10.4135/9781412963947.n43

Towards predicting the pro-environmental behaviour of wheat...

Loépez-Mosquera, N., & Sanchez, M. (2012). Theory of Planned Behavior and the Value-Belief-Norm The-
ory explaining willingness to pay for a suburban park. Journal of Environmental Management, 113,
251-262.

Lundstrom, C., & Lindblom, J. (2018). Considering farmers’ situated knowledge of using agricultural deci-
sion support systems (AgriDSS) to Foster farming practices: The case of Crop SAT. Agricultural Sys-
tems, 159, 9-20.

Mahpour, A., Farzin, L., Izadi, A. R., & Ashouri, S. (2023). Expanding the VBN theory on succeeding the
transportation demand management policies. Transportation Research Interdisciplinary Perspectives,
21,100903.

Mak, T. M., Iris, K. M., Wang, L., Hsu, S. C, Tsang, D. C., Li, C. N., & Poon, C. S. (2019). Extended
theory of planned behaviour for promoting construction waste recycling in Hong Kong. Waste Man-
agement, 83, 161-170.

Mascia, M. B., Brosius, J. P., Dobson, T. A., Forbes, B. C., Horowitz, L., McKean, M. A., & Turner, N. J.
(2003). Conservation and the Social Sciences. Conservation Biology, 17(3), 649—650.

Meier, M. S., Stoessel, F., Jungbluth, N., Juraske, R., Schader, C., & Stolze, M. (2015). Environmental
impacts of organic and conventional agricultural products—Are the differences captured by life cycle
assessment? Journal of Environmental Management, 149, 193-208.

Merante, P., Van Passel, S., & Pacini, C. (2015). Using agro-environmental models to design a sustainable
benchmark for the sustainable value method. Agricultural Systems, 136, 1-13.

Miani, A. M., Dehkordi, M. K., Siamian, N., Lassois, L., Tan, R., & Azadi, H. (2023). Toward sustainable
rural livelihoods approach: Application of grounded theory in Ghazni province, Afghanistan. Applied
Geography, 154, 102915.

Mills, J., Gaskell, P., Ingram, J., et al. (2017). Engaging farmers in environmental management through a
better understanding of behaviour. Agriculture and Human Values, 34, 283-299.

Mohammadi, A., Hajizadeh, Y., Taghipour, H., Mosleh Arani, A., Mokhtari, M., & Fallahzadeh, H. (2018).
Assessment of metals in agricultural soil of surrounding areas of Urmia Lake, northwest Iran: A pre-
liminary ecological risk assessment and source identification. Human and Ecological Risk Assess-
ment: an International Journal, 24(8), 2070-2087.

Mullendore, N. D., Ulrich-Schad, J. D., & Prokopy, L. S. (2015). US farmers’ sense of place and its relation
to conservation behavior. Landscape and Urban Planning, 140, 67-75.

Nathaniel, S. P., Nwulu, N., & Bekun, F. (2020). Natural resource, globalization, urbanization, human capi-
tal, and environmental degradation in Latin American and Caribbean countries. Environmental Sci-
ence and Pollution Research, 28, 6207.

Nordlund, A. M., & Garvill, J. (2002). Value structures behind proenvironmental behavior. Environment
and Behavior, 34(6), 740-756.

Paillé, P., & Boiral, O. (2013). Pro-environmental behavior at work: Construct validity and determinants.
Journal of Environmental Psychology, 36, 118-128.

Phakiti, A. (2018). Confirmatory factor analysis and structural equation modeling. In A. Phakiti, P. De
Costa, L. Plonsky, & S. Starfield (Eds.), The Palgrave Handbook of applied linguistics research meth-
odology. Palgrave Macmillan. https://doi.org/10.1057/978-1-137-59900-1_21

Poppenborg, P., & Koellner, T. (2013). Do attitudes toward ecosystem services determine agricultural land
use practices? An analysis of farmers’ decision-making in a South Korean watershed. Land Use Pol-
icy, 31,422-429.

Price, J. C., & Leviston, Z. (2014). Predicting pro-environmental agricultural practices: The social, psycho-
logical and contextual influences on land management. Journal of Rural Studies, 34, 65-78.

Quinn, C., & Burbach, M. E. (2008). Personal characteristics preceding pro-environmental behaviors that
improve surface water quality. Great Plains Research, 18, 103—114.

Ravindra, K., Sarwa, A., Bhatnagar, N., et al. (2020). Public perception about community reverse osmosis-
treated water, its acceptability, and barriers in choice of safe drinking water. Environment, Develop-
ment and Sustainability, 22, 5819-5831.

Rezaei, R., & Ghofranfarid, M. (2018). Rural households’ renewable energy usage intention in Iran: Extend-
ing the unified theory of acceptance and use of technology. Renewable Energy, 122, 382-391.

Rezaei, R., Safa, L., & Ganjkhanlo, M. M. (2020). Understanding farmers’ ecological conservation behavior
regarding the use of integrated pest management-an application of the technology acceptance model.
Global Ecology and Conservation, 22, €00941.

Rogers, R. W. (1983). Cognitive and physiological processes in fear appeals and attitude change: a revised
theory of protection motivation. In B. L. Cacioppo & R. E. Petty (Eds.), Social Psychophysiology: A
sourcebook. Guilford Press.

@ Springer


https://doi.org/10.1057/978-1-137-59900-1_21

Y. Momenpour et al.

Sabzehei, M. T., Gholipoor, S., & Adinevand, M. (2016). A survey of the relationship between environ-
mental awareness, attitude and pro-environmental behavior of female students at Qom University.
Environmental Education and Sustainable Development, 4(4), 16-25.

Savari, M., Zhoolideh, M., & Khosravipour, B. (2021). Explaining pro-environmental behavior of farm-
ers: A case of rural Iran. Current Psychology, 42, 7752.

Schreiber, J. B., Nora, A., Stage, F. K., Barlow, E. A., & King, J. (2006). Reporting structural equa-
tion modeling and confirmatory factor analysis results: A review. The Journal of Educational
Research, 99(6), 323-338. https://doi.org/10.3200/joer.99.6.323-338

Schubler, D., Richter, T., & Mantilla-Contreras, J. (2019). Educational approaches to encourage pro-
environmental behaviors in madagascar. Sustainability, 11, 3148.

Schwartz, S. H. (1977). Normative influences on altruism. In L. Berkowitz (Ed.), Advances in experi-
mental social psychology (Vol. 10, pp. 221-279). Academic.

Schwartz, S. H., & Howard, J. A. (1981). A normative decision-making model of altruism. In J. P.
Rushton & R. M. Sorrentino (Eds.), Altruism and Helping behavior (pp. 189-211). Law Erlbaum.

Selfa, T., Jussaume, R. A., & Winter, M. (2008). Envisioning agricultural sustainability from field
to plate: Comparing producer and consumer attitudes and practices toward ‘environmentally
friendly’ food and farming in Washington State, USA. Journal of Rural Studies, 24(3), 262-276.

Seymour, E., Curtis, A., Pannell, D., Allan, C., & Roberts, A. (2010). Understanding the role of assigned
values in natural resource management. Australasian Journal of Environmental Management,
17(3), 142-153.

Shafiei, A., & Maleksaeidi, H. (2020). Pro-environmental behavior of university students: Application of
protection motivation theory. Global Ecology and Conservation, 22, €00908.

Shi, X., & Song, Z. (2019). The Silent Majority: Local residents’ environmental behavior and its influ-
encing factors in coal mine area. Journal of Cleaner Production, 240, 118275.

Shirzad, H., Barati, A. A., Ehteshammajd, S., Goli, I., Siamian, N., Moghaddam, S. M., & Azadi, H.
(2022). Agricultural land tenure system in Iran: An overview. Land Use Policy, 123, 106375.

Steg, L., & Vlek, C. (2009). Encouraging pro-environmental behaviour: An integrative review and
research agenda. Journal of Environmental Psychology, 29, 309-317.

Steg, L., Dreijerink, L., & Abrahamse, W. (2005). Factors influencing the acceptability of energy poli-
cies: A test of VBN theory. Journal of Environmental Psychology, 24, 415-425.

Steg, L., Bolderdijk, J. W., Keizer, K., & Perlaviciute, G. (2014). An integrated framework for encour-
aging pro-environmental behaviour: The role of values, situational factors and goals. Journal of
Environmental Psychology, 38, 104—115.

Stern, P. C. (2000). New environmental theories: toward a coherent theory of environmentally significant
behavior. Journal of Social Issues, 56(3), 407-424.

Stern, P. C., Dietz, T., Abel, T., Guagnano, G. A., & Kalof, L. (1999). A value-belief-norm theory of
support for social movements: The case of environmentalism. Human Ecology Review, 6(2),
81-97.

Sulemana, I., & James, H. S. (2014). Farmer identity, ethical attitudes and environmental practices. Eco-
logical Economics, 98, 49-61.

Takahashi, B., & Selfa, T. (2015). Predictors of pro-environmental behavior in rural American commu-
nities. Environment and Behavior, 47(8), 856-876.

Thondhlana, G., & Hlatshwayo, T. N. (2018). Pro-Environmental Behaviour in Student Residences at
Rhodes University, South Africa. Sustainability, 10(8), 2746.

Tian, Q., & Robertson, J. L. (2019). How and when does perceived CSR affect employees’ engagement
in voluntary pro-environmental behavior? Journal of Business Ethics, 155, 399-412.

Ting, D. H., & Cheng, C. F. C. (2017). Developing pro-environmental behaviour: Ecotourism fieldtrip
and experiences. International Journal of Sustainability in Higher Education, 18(7), 121-1229.

Valentini, F., & Damasio, B.F. (2016). Average variance extracted and composite reliability: Reliability
coefficients/Variancia Media Extraida e Confiabilidade Composta: Indicadores de Precisao. Psico-
logia: Teoria e Pesquisa. 32(2).

Van der Werff, E., Steg, L., & Keizer, K. (2013). The value of environmental self-identity: The relation-
ship between biospheric values, environmental self-identity and environmental preferences, inten-
tions and behaviour. Journal of Environmental Psychology, 34, 55-63.

Van Riper, C. J., & Kyle, G. T. (2014). Understanding the internal processes of behavioral engagement
in a national park: A latent variable path analysis of the value-belief-norm theory. Journal of Envi-
ronmental Psychology, 38, 288-2917.

Wang, Y., Yang, J., Liang, J., Qiang, Y., Fang, S., Gao, M., & Feng, Y. (2018). Analysis of the envi-
ronmental behavior of farmers for non-point source pollution control and management in a water
source protection area in China. Science of the Total Environment, 633, 1126-1135.

@ Springer


https://doi.org/10.3200/joer.99.6.323-338

Towards predicting the pro-environmental behaviour of wheat...

Wang, F., & Yin, D. (2010). Study of public environmental behavior changes and environmental policies.
Economics Management Journal, 12.

West Azarbaijan Meteorology Department. (2013). Retrieved from: http://www.met-ag.ir/

Yazdanpanah, M., Feyzabad, F. R., Forouzani, M., Mohammadzadeh, S., & Burton, R. J. (2015). Predicting
farmers’ water conservation goals and behavior in Iran: A test of social cognitive theory. Land Use
Policy, 47, 401-407.

Yusliza, M. Y., Amirudin, A., Rahadi, R. A., Nik Sarah Athirah, N. A., Ramayah, T., Muhammad, Z., ...
Mokhlis, S. (2020). An investigation of pro-environmental behaviour and sustainable development in
Malaysia. Sustainability, 12(17), 7083.

Zeweld, W., Van Huylenbroeck, G., Tesfay, G., & Speelman, S. (2017). Smallholder farmers’ behavioural
intentions towards sustainable agricultural practices. Journal of Environmental Management, 187,
71-81.

Zhang, Y., Wang, Z., & Zhou, G. (2013). Antecedents of employee electricity saving behavior in organiza-
tions: An empirical study based on norm activation model. Energy Policy, 62, 1120-1127.

Zhang, Y., Zhang, H. L., Zhang, J., & Cheng, S. (2014). Predicting residents’ pro-environmental behaviors
at tourist sites: The role of awareness of disaster’s consequences, values, and place attachment. Jour-
nal of Environmental Psychology, 40, 131-146.

Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published maps and
institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds exclusive rights to this article under
a publishing agreement with the author(s) or other rightsholder(s); author self-archiving of the accepted
manuscript version of this article is solely governed by the terms of such publishing agreement and applicable
law.

@ Springer


http://www.met-ag.ir/

	Towards predicting the pro-environmental behaviour of wheat farmers by using the application of value-belief-norm theory
	Abstract
	1 Introduction
	2 Literature review
	2.1 Pro-environmental behaviors
	2.2 VBN theory

	3 Research methodology
	3.1 Area of study
	3.2 Sampling and data analysis
	3.3 Structural equation modeling confirmatory factor analysis

	4 Results
	4.1 Descriptive statistics
	4.1.1 Descriptive analysis of variables of the model

	4.2 Measurement model
	4.3 Results of structural equation modeling

	5 Discussions
	6 Conclusion
	6.1 Limitations and suggestions for future studies
	6.2 Policy, managerial implications and suggestions

	References


