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ABSTRACT
Nowadays, a paradigm shift can be observed from economic and technical investments to
social-behavioral dimensions in order to increase efficiency of exploiting water resources. The
purpose of the present study was to identify and analyze factors affecting Farmers Active
Participation in Water Conservation (FAPWC). In this regard, a theoretical framework was
developed for analyzing farmers participatory behavior. This study was a descriptivecorrelational and causal relationship research which was conducted through a survey
technique. The statistical population of the study included irrigated farmers in southern
regions of West Azerbaijan Province in Iran. A sample of 378 irrigated farmers was selected
using proportional stratified random sampling method. Data were collected using eight 5-point
Likert-type scales. Validity of the scales was confirmed by a panel of experts, and their
reliability was demonstrated by Cronbach’s Alpha coefficients which ranged between 0.600.89, indicating internal consistency of the study scales. Parametric tests were used to analyze
the data. The results of this study showed that the variables of moral norms of water
conservation, social pressures, place attachment, social responsibility towards consequences of
activities, quality of agricultural extension services, and satisfaction of water resources
management had significant impacts on FAPWC. Moreover, the independent variables could
predict 43.6% of variance changes in FAPWC. An attempt was made to examine the factors
affecting FAPWC beyond the psychological individual-based (micro) analyses in order to
develop the research framework and consider factors such as the effect of farmers’ social
environments and, consequently, present policy implications at micro- and macro-levels
separately.
Keywords: Agriculture, Moral norms, Participation, Water conservation.

religious values, natural beauty as well as the
worldwide
limited
water
resources
(Yazdanpanah et al., 2012). However, water
demands in some developed and developing
countries have grown to the extents that are
beyond the power and capacity of water supply
providers (Valizadeh et al., 2016). Furthermore,
this issue has led to the emergence of several
managerial problems and difficulties in the
domain of water resources management in some
regions (Yazdanpanah et al., 2014; Bijani et al.,
2017; Mirzaei et al., 2017). In addition, policymakers of water resources management have
recently diverted their attention from economic

INTRODUCTION

Water scarcity is one of the most important
problems
that
threaten
environmental
sustainability. (Valizadeh et al., 2016;
Hajihosseini et al., 2016; Salehi et al., 2017).
Water scarcity refers to a condition characterized
by insufficient water resources to satisfy the
average, long-term total demand requirements by
all sectors, including the environment (Gehrig
and Rogers, 2009). It should be noted that water
is of importance and great value because of its
impact on ecological functions, programs of
socio-economic development, cultural and
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and technical investments to consumers
(Hurlimann and Dolnicar, 2010). This issue is a
paradigm shift in the domain of water resources
management in which social and behavioral
dimensions along with economic and technical
investments should be taken into account in
order to increase efficiency of exploiting water
resources (Yazdanpanah et al., 2014; Bijani et
al., 2017; Shiri et al., 2011; Abbasian et al.,
2017).
In recent years, paradigm shift and authorities
in charge of water resources management have
moved towards demand-driven approaches
(Bijani et al., 2017). These changes have been
much more intense, especially in the domain of
agriculture, because the agricultural sector with
90-93% of fresh water consumption compared
with health and domestic sectors (5-6%) and
industrial sector (1%) is taken into account as the
most consumer of fresh water (Forouzani and
Karami, 2010; Yazdanpanah et al., 2014; Bijani
and Hayati, 2015; Valizadeh et al., 2016).
In Iran, water scarcity is rooted in multiple
causes (Yazdanpanah et al., 2014). For example,
Balali et al. (2009) state that the most critical
reason for water scarcity in Iran is repeated
droughts accompanied by population growth,
leading to an increased pressure on natural
resources. Yazdanpanah et al. (2014) also point
to the effects of climate changes and Iran's
geographic conditions (being located in a dry and
warm region). In addition, Madani (2014) also
refers to improper decisions of the government
and water resource management authorities as
another water challenge factor in Iran. This
researcher highlights that, more than anything,
the water scarcity in Iran is the result of decades
of bad management and the concentration is on
immediate development to achieve interim
economic benefits. Given the existing political
instability and insecurity within Iran, decision
makers are more interested in populist
development actions which produce immediate
economic impacts.
For
instance, the
representative of a region and/or city in the
parliament can pressure the water authorities to
finance a dam construction project to help the
farmers in his region. If the project is
accomplished, it can boost the regional economy
alongside the legitimation of the representative.
Locals would then be willing to support the same
person in the next election round, while the long-

term environmental impacts are not associated
with immediate economic benefits and political
popularity.
Iran has always suffered from a seriously
inefficient agriculture that mainly depends on
irrigation (Yazdanpanah et al., 2014). The
drivers of inefficient agriculture in Iran include
cheap price of water, changes in rainfall patterns,
mismatching the cropping patterns with water
availability conditions, etc. It is apparent that the
continuation of the current water use trends in
the agricultural sector will exacerbate the water
crisis. Iran seriously needs its agriculture to be
modernized/industrialized
and
become
economically efficient (Madani, 2014). Agreed
by a large number of researchers (Azizi
Khalkheili and Zamani, 2009; Yazdanpanah et
al., 2014; Bijani et al., 2017; Salehi et al., 2017),
the lack of attention to consumption behavior of
individuals and members of the community,
especially the agricultural community, has been
considered as the most significant reason for the
emergence of water problems and issues. The
farmers are the owners of the agricultural lands
and doing and initiating any water use program
(i.e. installing new irrigation technology,
changing cropping patterns, waste water use,
etc.) depends on their tendency and decision
(Yazdanpanah et al., 2014). It can be said that
these problems are the products of rapid
investment and growth in one sector without
considering the dynamic relationships.
Although many parts of Iran have faced
serious water crises in recent years, this issue has
been special for West Azerbaijan Province due to
its extensive and generally traditional farming as
well as its proximity to Lake Urmia (Ghalibaf
and Moussavi, 2014). Lots of factors have
similarly affected water scarcity in this region;
nevertheless, the role of on-farm agricultural
activities and excessive water use in this sector
cannot be overlooked in the occurrence of such a
crisis according to experts. For example,
Mojarrad-Ashnaabad (2013) in a study
concluded that the amount of rainfall and water
resources available in this region were higher
than the required volume and the agricultural
sector with an approximately 90% water use had
played an important role in causing water
shortages in this region. Thus, it seems that
farmers should be considered as the main target
audiences in terms of policies adopted for water
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conservation and programs of water resources
management.
The important point worth mentioning in this
respect is that some experts suspect the
effectiveness of individual behaviors to achieve
the goals of sustainable development (Bamberg
et al., 2015; Valizadeh and Bijani, 2017) and
argue that individualistic approaches are flawed
because they do not consider context,
infrastructural framework, as well as social and
participatory activities. Accordingly, efforts
should be made to focus on farmers active
participation
targeting
commitment
to
consumption patterns and sustainable production
instead of concentrating on changing individuals’
consumption behaviors (Bamberg et al., 2015).
Only a few studies have been conducted on
“farmers active participation in water
conservation (FAPWC)” in Iran (e.g. Salehi et
al., 2017; Valizadeh et al., 2016; Yazdanpanah et
al., 2014; Yazdanpanah et al., 2012) and there is
no comprehensive recognition of the effective
factors as well as the mechanisms and
procedures to reinforce such behaviors. To fill
the gaps and to address such needs and the
existing issue in the study site; initially, this
study aimed to identity some of the most
important factors affecting the FAPWC and,
secondly, to facilitate the implementation of the
research results through presentation of some
policy-making insights and observations to
managers of water resources, relevant
organizations, and even farmers.

case, researchers may become blind to socioeconomic environment and infrastructural
conditions and characteristics (the effects of the
activities of some organizations on individual
behaviors) that may affect the behavior of
people. This is one of the defects of the mere use
of such theories for the analysis of behaviors
such as the FAPWC. In addition, studies have
shown that the given theories (NAT, VBN, and
TPB) have been combined in most of the
investigations to compensate for the weaknesses
of each other while an overview of all these
theories suggests that they have been
concentrated on individual (micro) level and
their combining and developing into another
theory will only result in a micro-level theory
which does not pay enough attention to
environmental, social, and infrastructural
dimensions (in addition to individual ones). It
should be noted that the independent variables
used to reinforce behaviors such as active
participation in water conservation are all
regarded as individual variables. In this regard,
the present study attempted to review the related
literature on farmers’ active participation in
conservation of natural resources such as water
and to develop a different framework using
previous theories in order to compensate for a
part of the constraints for such theories.
The general purpose of this study was to
identify and analyze the factors affecting the
FAPWC. This type of participation is defined as
“water conservation behaviors to achieve or to
help achieve collective goals of agricultural
community in particular, and those of other
individuals in general”. Moreover, the literature
review demonstrated that individuals’ “moral
norms” are considered as one of the most
important predictors and/or determinants of
humanitarian (altruistic) behaviors such as active
participation in water conservation (Schwartz,
1977; Pradhananga et al., 2015). Accordingly,
and given the NAT as well as the nature of the
variable active participation in water
conservation (as the dependent variable in the
present study), the variable of personal norms to
conserve water was specified as one of the nonmediating predictors of the FAPWC. Schwartz
(1977) also defined personal norms in the form
of a strong feeling of moral obligation which
could direct individuals to participate in
collectivistic behaviors (Bamberg and Möser,

Development of Theoretical Framework
Numerous views and models from different
academic branches have been used to understand
and explain the environmental behaviors such as
the FAPWC. Accordingly, a review of the
related literature indicated that researchers had
employed different theories like Norm
Activation Theory (NAT) (Schwartz, 1977),
Value-Belief-Norm Theory (VBN) (Stern,
2000), as well as Theory of Planned Behavior
(TPB) (Ajzen, 1991). However, Jaffee (1998)
has reiterated that the employment of such
individual theories is inherently restrictive and
they have caused researchers only pay attention
to personal, psychological, and mental
characteristics of individual behaviors. In this
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2007). Besides, numerous studies have been
done (Harland et al., 2007; Pradhananga et al.,
2015; Pradhananga et al., 2017) in which there is
evidence of the impact of personal norms on
conservatory
behaviors
among
people.
According to these investigations, moral norms
are determined through important activators such
as perceived social pressures (Bamberg and
Möser, 2007; Zhang et al., 2014), social
responsibility towards consequences of the given
activities (Schwartz, 1977), and place attachment
(Gosling and Williams, 2010; Mullendore et al.,
2015). In this respect, other investigations
(Schwartz, 1977; Stern, 2000; Bamberg et al.,
2015) have also indicated that assuming a sense
of social responsibility, looking for its origins in
“self”, and having personal norms related to
active participation in conservation of water
resources will be activated among people as they
become aware of the consequences of their
actions such as no active involvement in
conservation of water resources. This has, in
turn, resulted in reinforcing and motivating
farmers to participate actively in water
conservation.
Moreover, Willy and Holm-Müller (2013)
argued that lots of farmers’ behaviors are heavily
dependent on governing attitudes and values
within the society in which the farmers are
living. In this respect, research studies have
suggested the significant effect of farmers’ social
environments on their behaviors (e.g., Willy and
Holm-Müller, 2013; Yazdanpanah et al., 2014).
In this study, the impact of farmers’ social
environments (including family, those around
them, etc.) on the FAPWC was formulated into
“perceived social pressures”. Since Pradhananga
et al. (2015) and Pradhananga et al. (2017) had
put forward social pressures as one of the most
important activators of moral norms; at first, this
variable was indirectly linked to the FAPWC by
moral norms, and then, it was directly related to
farmers’ participation via its relative and direct
impact predicted by research studies.
Gosling and Williams (2010) also proposed
another idea to better reinforce responsible
behaviors in individuals such as active
participation in water conservation and
maintained that recent research have suggested
more intangible incentives such as “place
attachment” playing an important role in the
development of environmental behaviors by

farmers. The given researchers similarly refer to
place attachment as a positive connection or an
emotional bond between a person and a
particular place. It seems that place attachment in
farmers has been always taken into account as
one of the components overlooked in social
studies in the field of agriculture in general and
conservation of water resources in particular.
Accordingly, this variable was considered in the
present study as one of the activators of moral
norms in the domain of the FAPWC.
Initial exploratory observations in the study
site and the review of the related literature
suggested the presence of other variables and
factors affecting farmers’ behaviors. For
example, Azizi Khalkheili and Zamani (2009)
referred to the variable of attitude to the staff of
Department of Water Affairs and reiterated that
the level of satisfaction of farmers with the
activities of this department and its staff was one
of the most significant factors involved in the
formation of farmers’ participatory behaviors. In
this regard, the level of satisfaction in farmers of
water resources management was taken into
account as one of the most important predictors
of the behavior of active participation in
conservation of water resources. Moreover, the
initial exploratory observations in the study site
reflected that the farmers were strongly affected
by change agents of agricultural extension in the
domain of active participation in water
conservation. In this regard, the variable of
quality of extension services was marked as
another variable influencing the FAPWC.
Finally, the theoretical framework of this study
was developed on the bases of the results of the
literature review of relevant theoretical and
experimental studies on the socio-economic
environmental factors that reinforce or
undermine FAPWC, and it is represented in
Figure 1.

MATERIALS AND METHODS
Research Design
This study was a non-experimental research
with an applied purpose. In terms of the time of
the data collection, it was a cross-sectional
survey and also a quantitative research
considering the nature of the data. Moreover, it
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Figure
framework
of the study.
was a descriptive-correlational
and1. Theoretical
causal
was selected
from the irrigated farmers. The
relationship research in terms of the method of
sample size in this study was estimated by a total
data analysis.
number of 378 individuals using the Krejcieis
and Morgan’s Table (1970). Since the study site
could be separated into different categories in
Study Site, Statistical Population, and
terms of population variance (because the
Sampling Method
categories have different population sizes and
category variance was different in terms of active
participation in water conservation), stratified
This study was conducted in the southern
random sampling method with proportionate
region of West Azerbaijan Province in Iran. This
allocation was used (the categories consisted of
province is one of the leading regions in the field
11 sub-counties) (Figure 2). In the pilot study
of agricultural production and it is of
and primary evaluations of the study site and
agricultural-ecological importance due to its
population, it was observed that farmers' water
suitable soil for farming and its proximity to
conservation behaviors were variant in different
Lake Urmia (Statistical Centre of Iran, 2017).
geographical areas. For example, in some subThe statistical population in the present study
counties farmers were more intent to use water
included 23750 farmers. Farming in the study
conservation technologies and in some subarea was totally irrigated and the study sample
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counties farmers were more intent to repair the
old canals. In addition, regarding that in the study
population of this research the distribution and
density of population were so variant in different
geographic areas (in sub-counties), we tried to
categorize the general study population to
different strata with respect to the density of
population. Afterwards, the sample was stratified
in direct proportion to the size of the stratum/sub
counties as compared to the population.

defined as a personal (moral) obligation to
participate in conservation of water resources.
Social Pressures towards Water Conservation
(SPWC): It refers to understanding of
expectations by the agricultural community and
those around farmers in terms of conservation of
water resources (Yazdanpanah et al., 2014).
Social Responsibility towards Consequences
(SRC): It implies the sense of social
responsibility in an individual to reduce the risks
or consequences of problems or misuses such as
water scarcity (Stern, 2000).
Attitudes towards Participation in Water
Conservation (APWC): According to the
definition by Ajzen (1991) and Monfared et al.
(2015) for such an attitude, the attitude towards
participation in water conservation was
conceptualized as favorable or unfavorable
evaluations by farmers to participate in
conservation of water resources.
Place Attachment (PA): Gosling and Williams
(2010) defined place attachment as a positive
connection or an emotional bond between a
person and a particular place such as agricultural
land and place of living.
Satisfaction of Water Resources Management
(SWRM): It refers to the desirability of farmers’
attitudes towards management of resources and
services offered by it.
Quality of Agricultural Extension Services
(QAES): Kahuro et al. (2012) defined this
variable as the favorable or unfavorable
assessment by farmers for agricultural extension
activities.

Survey Instrument
The research instrument was a selfadministered questionnaire which its validity was
confirmed by a panel of agricultural extension
and education experts as well as specialists of
Department of Water Affairs in West Azerbaijan
Province. The Cronbach’s Alpha coefficient was
also employed to determine the reliability of the
study scales. To this end, a pilot study was
performed in an area outside the study site
(including 30 farmers). Table 1 illustrated the
study variables, operationalization methods, and
their Cronbach’s Alpha coefficients. After
conducting the pilot study and making the
required revisions in the research instrument, the
questionnaire was prepared for the main survey.
The dependent variable examined in this study
was the FAPWC referring to the behaviors and
activities to achieve or help achieve collective
goals within the agricultural community (other
people in society). In this respect, 10 items were
used to measure this variable through a 5-point
Likert-type scale scored from 1 (strongly
disagree) to 5 (strongly agree). All the
independent variables except the variable of
satisfaction of agricultural extension services
were also measured in the form of a 5-point
Likert-type scale rated from 1 (strongly disagree)
to 5 (strongly agree) (encoding for satisfaction of
extension services was from 1 (very low) to 5
(very much)). It should be noted that the
operationalization process of the variables was
performed based on the conceptual definitions as
follows (operationalization metrics of all the
variables can be observed in Table 1).
Moral Norms of Water Conservation
(MNWC): Inspired by the definition of Schwartz
(1977), moral norms of water conservation was

Data Analysis
From the 378 questionnaires distributed, a total
number of 345 questionnaires were collected, out
of which 23 cases were discarded due to their
missing data and, finally, 322 questionnaires
were analyzed in this study. The SPSS Software
(Version 22) was also employed for data
analysis. The statistical methods used to analyze
the data included some descriptive statistics
(frequency, mean, etc.), Pearson correlation test
and path analysis. Normal distribution of
variables is a requirement for the linear
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Table 1. Survey items and Cronbach's Alpha coefficients.
Items
AtPWC: Attitude (Towards participation in water conservation) (α= 0.83)
Participation in water conservation is important but only under drought.
1
2
3
4
5

I think that currently participation in water conservation is unnecessary.
Increasing agricultural crops is more important than participation in water
conservation.
I believe that farmers' participation in water conservation is wise.
Participation in water protection is favorable.

Participation in water conservation seems to be useful.
6
SPWC: Social pressure (Towards water conservation) (α= 0.70)

1

My family thinks that I should participate in water conservation activities.

If I participate in water conservation activities, my family will approves
me.
My family believes that participation in water conservation activities is
3
favored.
If I make attempt for water conservation, I will be criticized by my friends
4
and acquaintances.
PA: Place attachment (α= 0.82)
My farm is my favorite place to be.

2

1
2
3
4

I wouldn’t want to farm anywhere else.
My farm reflects the type of person I am.
I feel my farm is a part of me.

FAPWC: Farmers' active participation in water conservation (α= 0.89)
Participation in agricultural extension courses that are related to water
1
conservation
2
Participation with other farmers to dredge of the irrigation canals

3

Participating in maintenance of canals

4

Participation in paying for water conservation activities

5

Participation in repairing old canals

6

Participation with other farmers to use water-saving technologies

7
8

Participation with research departments about new water conservation
methods
Encouraging other farmers to participate in agricultural extension classes
that are related to water conservation

9

Encouraging other farmers to irrigate at night/evening or morning

10

Cooperation with other farmers in cultivating more tolerant crops

Source
Bijani and
(2013)
Yazdanpanah
(2014)

Hayati
et

al.

Self-administrated
Self-administrated
Yazdanpanah et
(2014)
Self-administrated
Pradhananga et
(2015)
Yazdanpanah et
(2014)
Yazdanpanah et
(2014)

al.

al.
al.
al.

Self-administrated
Gosling
(2010)
Gosling
(2010)
Gosling
(2010)
Gosling
(2010)

and Williams
and Williams
and Williams
and Williams

Azizi Khalkheili and
Zamani (2009)
Self-administrated
Azizi Khalkheili and
Zamani (2009)
Bijani and Hayati
(2013)
Yazdanpanah et al.
(2014)
Yazdanpanah et al.
(2014)
Bijani and Hayati
(2013)
Yazdanpanah et al.
(2014)
Yazdanpanah et al.
(2014)
Yazdanpanah et al.
(2014)

MNWC: Moral norms of water conservation (α= 0.83)

1

I feel that I am a better person if I conserve water resources.

2

I have a feeling of obligation towards water conservation.

Yazdanpanah et
(2014)
Pradhananga et
(2017)

al.
al.

Table1. Continued …
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Continued of Table1 …
3
4
5
6

Items
I feel I should do something useful for water conservation.
I feel that I can help in improving the current bad situation when I
participate more in conserving water resources.
I am personally committed to use conservatory activities on my
agricultural land.
I am committed to do anything to help in lowering the vulnerability of
water resources.

Source
Self-administrated
Yazdanpanah et al.
(2014)
Self-administrated
Self-administrated

QAES: Quality of agricultural extension services (α= 0.61)
1
2
3
4
5
6
7
8
9
1
0

Providers of agricultural extension services can satisfy my information
requirements in the domain of water issues.
I am satisfied with providers of agricultural extension services.
Providers of agricultural extension services seem reliable.
Change agents of agricultural extension offer trainings in the field of
modern irrigation methods.
Providing information by change agents of agricultural extension
helped me to do irrigation better.
I receive regular trainings from the change agents of agricultural
extension concerning the principles of optimal irrigation.
If I need extension services, I know where to access it.
I can communicate with providers of extension services whenever
necessary.
I usually meet providers of extension services in the agricultural land.
The number of extension service providers in the region is sufficient.

Kahuro et al. (2012)
Kahuro et al. (2012)
Kahuro et al. (2012)
Kahuro et al. (2012)
Kahuro et al. (2012)
Kahuro et al. (2012)
Kahuro et al. (2012)
Kahuro et al. (2012)
Kahuro et al. (2012)
Kahuro et al. (2012)

SWRM: Satisfaction (Of water resources management) (α= 0.78)
1
2
3
4
5
6
7

Transparency of rules and regulations of the Department of Water
Affairs
Ease of access to experts of the department
Behavior, guidance, and accountability of those in the Department of
Water Affairs
Seriousness in providing services
Equal and fair treatment to all audiences
Providing appropriate and on-time training activities in terms of doing
such activities
Attraction of participation and cooperation by stakeholders in water
management projects

Self-administrated
Self-administrated
Self-administrated
Self-administrated
Self-administrated
Self-administrated
Self-administrated

SRC: Social Responsibility (Towards consequences) (α= 0.60)
1
2
3

We are committed to conserve water resources.
Water conservation is our duty and it is not exclusively the
government's responsibility.
Current problems in water management are due to the incompetency of
managers and have nothing to do with farmers.

regression analysis. In this context, we used
the well-known test of normality, namely,
Kolmogorov-Smirnov test. The results
revealed that the variables were normally

Self-administrated
Self-administrated
Self-administrated

distributed and suitable for the linear
regression analysis.

902

Farmers Active Participation in Water Conservation _______________________________

coefficient (Table 2). The results of this stage of
the analysis showed that the moral norms were
positively and significantly correlated with the
FAPWC (P˂0.01; r= 0.349). The findings were
also confirmed by the results of studies by
researchers such as Nordlund and Garvill (2003)
and Pradhananga et al. (2015). Examining the
correlations between the four variables
demonstrated that the three variables of social
pressures towards water conservation (P˂0.01;
r= 0.202), quality of agricultural extension
services (P˂0.01; r= 0.208), and satisfaction of
water resources management (P˂0.01; r= 0.524)
were positively and significantly correlated with
the behavior of active participation in water
conservation, while the variable of attitudes
towards participation in water conservation did
not significantly correlate with farmers’
participatory behaviors (r= 0.088).
In the meantime, the values of correlation
coefficients of the variables of satisfaction of
water resources management and social
pressures towards water conservation were
greater than that of the variable of quality of
agricultural extension services. Moreover, the
relationships between the three variables of place
attachment (P˂0.01; r= 0.227), responsibility
towards consequences (P˂0.01; r=0.546), social
pressures towards water conservation (P˂0.05;
r= 0.115), and the variable of moral norms of
water conservation were positively and
significantly correlated.

RESULTS AND DISCUSSION
Descriptive Statistics
The descriptive statistics in this study revealed
that, from the total number of 322 respondents
examined, 5.4% (17 cases) were female and
94.6% (298 cases) were male (7 respondents had
not answered this item). Also, the mean age of
respondents was 41.99 years. Another
demographic variable examined in this study was
“attending training courses related to water
management” whose findings derived from the
survey showed that 107 farmers (33.2%) had
taken such courses and 215 individuals (66.8%)
had no history of attending such courses. The
level of education in this study was measured in
the form of a variable with a ratio scale (based on
years of schooling) and the results suggested that
the mean level of education was 7 years. The
analysis of the preliminary findings associated
with the variable of “presence or absence of nonagricultural activities” suggested that 38.6% of
farmers (122 people) had other occupations in
addition to farming; while 61.4% of them (194
people) introduced farming as their main
occupations (6 respondents had not answered
this item). Moreover, the mean of experience of
agricultural activities in the surveyed sample was
17.33 years.

Relationships among Variables
Causal Relationships among Variables
The relationships among the study variables
were measured by using Pearson correlation

The results of multiple regression analysis

Table 2. Correlation matrix of the theoretical framework variables.
FAPWC
MNWC
PA
SRC
AtPWC
SPWC
QAES
SWRM

FAPWC
1
0.349**
0.460**
0.294**
0.088
0.202**
0.208**
0.524**

MNWC
1
0.227**
0.546**
0.033
0.115*
0.014
0.003

PA

1
0.254**
0.080
0.194**
0.049
0.303**

FAPWC: Farmers' Active Participation in Water Conservation
MNWC: Moral Norms of Water Conservation
PA: Place Attachment
SRC: Social Responsibility towards Consequences

SRC

1
0.185*
0.342**
0.107
-0.017**

AtPWC

1
0.110*
0.112*
-0.027

SPWC

QAES

SWRM

1
0.185**
0.002

1
-0.073

1

AtPWC: Attitude towards Participation in Water
Conservation
SPWC: Social Pressure towards Water Conservation
QAES: Quality of Agricultural Extension Services
SWRM: Satisfaction of Water Resources Management

903

*

Sig. level: 0.05
error
**
Sig. level: 0.01
error
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revealed that the causal framework of the study
could predict 43.6 and 30.8% of the variance
changes in the FAPWC and moral norms of
water conservation, respectively (Table 3 and
Figure 2). To perform the calculations associated
with path analysis, multiple regression analysis
with the enter method was used. In the first phase
of the causal analysis (based on the theoretical
framework of the study), the direct effects of
variables of moral norms, quality of agricultural
extension services, satisfaction of water
resources management, social pressures towards
water conservation, and attitudes towards
farmers’ active participatory behaviors were
examined. The results in this phase indicated that
all of these variables could have significant
effects on the FAPWC. However, the variables
of satisfaction of water resources management
(P˂0.001; β= 0.515), moral norm of water
conservation (P˂0.001; β= 0.329), quality of
agricultural extension services (P˂0.002; β=
0.134), and social pressures (P˂0.001; β= 0.133)
had the highest values of standardized effects on
the dependent variable, while attitudes towards
participation in water conservation (P˂0.071; β=
0.062) did not have any significant impacts on
the FAPWC. The positive and the significant
impacts of moral norms and social pressures on
farmers active participation had been also
confirmed by other studies (Valizadeh et al.,
2016; Pradhananga et al., 2015).
In the second phase of the path analysis, the
effects of place attachment, responsibility
towards consequences, and social pressures on
moral norms among farmers were examined.

The results of this analysis phase indicated that
the variables place attachment (P˂0.031; β=
0.105) and social responsibility (P˂0.001; β=
0.552) had significant and positive impacts on
moral norms, while social pressures towards
water conservation did not demonstrate
significant impact on moral norm of water
conservation (P˂0.060; β= -0.094)

Indirect and Total (Causal) Effects of
Independent Variables on Dependent
Variable
Examining the indirect effects (Table 4) of
independent variables on the dependent variable
(in accordance with the theoretical framework)
suggested that place attachment (0.105×0.329=
0.034) and social responsibility towards water
conservation (0.552×0.329= 0.181) had the
highest indirect impacts on the FAPWC. The
significant indirect effects of the two variables of
place attachment and social pressures also
indicated the key role of these variables in the
formation of the FAPWC (Figure 3). In addition,
social pressures towards water conservation did
not have significant indirect effect on farmers
active participation in water conservation (0.094×0.329= -0.03).
Furthermore, examining the total (causal)
effects demonstrated that the variables
satisfaction of water resources management
(0.515), moral norm of water conservation
(0.329),
social
responsibility
toward
consequences (0.181), quality of agricultural

Table 3. Calculation of direct effects on FAPWC and MNWC.

Direct effects
on the FAPWC

Direct effects
on the MNWC

a

Independent
variables a
Constant
MNWC
SPWC
AtPWC
QAES
SWRM

B

Beta (β)

t

Sig. t

-3.86
0.400
0.303
0.080
0.132
0.837

--0.329
0.133
0.062
0.134
0.515

-1.31
7.78
3.09
1.45
3.12
12.237

0.188
0.001
0.002
0.147
0.002
0.001

Sig. F= 0.001

F= 50.58

R2Adj= 0.436

R2= 0.445

R= 0.667

Constant
PA
SPWC
SRC

8.19
0.157
-0.176
1.405

--0.105
-0.094
0.552

4.33
2.16
-1.89
10.89

0.001
0.031
0.06
0.001

Sig. F= 0.001

F= 48.29

R2Adj= 0.308

R2= 0.314

R= 0.561

Variables are defined under Table 2.
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Table 4. Analysis of direct, indirect, and total (causative) effects of the variables on FAPWC.
No.
1
2
3
4
5
6
7

Variables a

Direct
effects

Indirect
effects

Total effects

PA
SRC
MNWC
AtPWC
SPWC
SWRM
QAES

----0.329
0.062
0.133
0.515
0.134

0.034
0.181
-----0.03
-----

0.034
0.181
0.329
0.062
0.130
0.515
0.134

Model compliance
with the theoretical
frameworkb
√
√
√
×
√
√
√

a

Variables are define under Table 2. b √: Compliance with the theoretical framework, ×: Noncompliance with the theoretical framework.

extension services (0.134), and social pressure
towards water conservation (0.130) were
respectively endowed with the greatest amounts
of causal effects, while attitudes towards
participation in water conservation (0.062) and
place attachment (0.034) had no significant
effects on farmers active participation. One of
the main reasons for no direct causal effect of
attitudes on farmers participation could be that
variables such as intention towards participation
had mediating roles in the relationship between
these two variables.

based on the findings in previous phases. Since
the present study was to examine the factors
affecting the FAPWC beyond psychological
individual-based (micro) analysis, factors such as
impact of farmers’ agricultural environment
(social pressures), quality of services provided by
Deputy of Agricultural Extension and
Department of Water Affairs (water resources
management) as well as place attachment were
added to the given framework. The policy
implications and outcomes in this section are
presented separately in both micro- and macrolevels for their ease of use.

Policy Implications and Outcomes
Individual (Micro-)
Implications

Given the prominence and importance of
social and behavioral dimensions of water
management, there are attempts in this section to
facilitate the applications of the study results in
executive domains (resources management)

Level

of

Policy

a. The results of the analyses showed that the
variable of moral norms was one of the most
important predictor of the FAPWC while the
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findings of the investigation into the regression
effects in this study suggested that the amount of
moral obligation among farmers towards active
participation in water conservation could be
determined through psychological individualbased variables such as place attachment. In
addition; place attachment not only could
increase
farmers’
obligation
towards
participation in water conservation but also
reinforced such an active and real participation
through establishing a positive connection as
well as a link between farmer, agricultural land,
and place of living. Accordingly, it seems that
understanding of farmers’ place attachment and
awareness of its quantity and quality are of
importance for managers and organizations in
charge of water resources management (such as
Department of Water Affairs). This awareness
can also contribute to the identification of target
audiences
and
designing
appropriate
communication plans in order to establish
behavioral changes at the individual-based level.
b. The variable of responsibility towards water
conservation refers to the sense of responsibility
among farmers to reduce the risks of water
scarcity as well as the practices to justify the
existing problems. In this respect, it should be
noted that if farmers do not assume any
responsibilities towards the current water
problems and issues and also know all these
issues as the consequences of mismanagement
by authorities, the possibility of activating the
feeling of moral obligation among them to play a
role in lowering the negative effects of water
crisis is likely to reduce. To reinforce the sense
of responsibility among farmers to participate in
conservation of water resources, it seems that
change agents of agricultural extension and the
public participation units in the relevant
organizations (for example, the Ministry of
Energy of Iran) can play significant roles
because they can explain multiple administrative,
economic, and technical dimensions to farmers
via enlightenment training programs and
convince them that some of the existing issues
and problems related to water scarcity are
consequences of agricultural activities and
overconsumption of water in this sector. Thus,
farmers can have an important role in solving the
problems through assuming responsibilities in
this area. Besides, training programs to increase
farmers’ responsibility towards participation in

water conservation can be implemented by
holding discussion and debate sessions and even
involvement of the representatives of farmers in
decision-making and management of water
resources. In this case, a sense of individual
responsibility can be established among farmers
in order to practice water resources conservation.

Macro-Level Policy Implications
a. The results of the regression analysis
indicated that the variable of social pressures was
one of the most important activator of farmers'
active participation in water conservation
(however it doesn’t have significant effect on
moral norm of water conservation). According
to Yazdanpanah et al. (2014) and Pradhananga et
al. (2015), social pressures refer to senses that
the farmers have concerning the expectations of
agricultural community and those around them.
Thus, the presence of the desirable social
pressures towards water resources conservation
can further farmers’ feeling of obligation in order
to actively participate in water conservation. This
requires their “context / social environment, and
attitudes and beliefs”. In order to accomplish this
issue (creating appropriate norms for water
conservation can make a person committed to
participating in water conservation), it was
suggested to develop values, norms, and beliefs
among agricultural community and farmers (not
the farmers by themselves) in the domain of
conservation of water resources. Given the
development and reinforcement of values,
norms, and beliefs in water resources
conservation among farmers; there is no need for
direct intervention and person-to-person
communication in line with behavioral changes.
Thus, social environment can indirectly (through
social pressures) reinforce the farmers to
participate in water conservation. It should be
noted that face-to-face contacts and holding
enlightenment courses on the necessity of
participation in water conservation are
considered as the starting points in the
development and reinforcement of value-based
and normative factors which can provide the
desirable social pressures for active participation
in water conservation.
b. The results of the correlation also showed
that the quality of agricultural extension services

906

Farmers Active Participation in Water Conservation _______________________________

was positively and significantly associated with
farmers’ active participation. In addition, the
results of regression analysis indicated the
significant and positive effect of this variable on
the FAPWC which could confirm the above
findings. These results meant that, from the
farmers’ perspective, the quality of services
provided by the Agricultural Extension
Organization and in the related fields (such as the
availability, suitability of ratio of the number of
field staff to the number of farmers, holding
various training courses, etc.) can have a
significant impact on their active participation in
water conservation. Accordingly, it seems that
the quality of agricultural extension services and
its intervening factors are important sources of
gaining information, raising awareness, building
trust, and thus participating actively in water
conservation. Therefore, it is suggested that
Deputy of Agricultural Extension increase the
quality of agricultural extension activities in
agricultural regions which would also require the
support of the Ministry of Agriculture because
the given deputy is affiliated with it.
c. The results of the regression analysis
showed that satisfaction of water resources
management (Department of Water Affairs) in
the region was the strongest predictor of farmers'
active participation in water conservation. Such
results highlighted the issue that the quality and
manner of interactions and services provided by
governmental structures and bodies such as the
Department of Water Affairs (controlling
agricultural water resources) were of the
significant determinants of the FAPWC.
Accordingly, such organizations were suggested
to focus and invest further in reinforcing farmers’
satisfaction of their activities such as
transparency of rules and regulation, facilitated
accessibility, seriousness in service provision,
etc. in order to increase satisfaction of water
resources management in the region. The note
worth mentioning in terms of such concentration
and investment is that field (exploratory) studies
in the region examined are required to be
conducted to understand farmers’ expectations of
the Department of Water Affairs in order to
direct investments towards meeting such
expectations in the next phases.
d. Finally and based on the results of the
regression explanations, the variables used in the
framework of this study could predict a

significant proportion of variance change in the
FAPWC and the moral norms (43.6% and
30.8%, respectively). This issue demonstrated
the ability and the relative importance of the
study framework (in general) and the variables
employed in it (in particular) to improve farmers’
participation in conservation and management of
water in the region. In this regard, water
resources managers and organizations involved
in this issue are suggested to pay more attention
to the potentials of independent variables used in
this study considering the social-psychological
dimensions to predict the FAPWC. Although lots
of problems and issues associated with water
resources management are context-specific, the
framework of the present study, given the results
obtained in this study, could be useful and
contributing in the agricultural sector in the
southern region of West Azerbaijan.

CONCLUSION
The results of this study led to the development
of understanding how to formulate and create the
FAPWC. In this regard, the findings suggested
that it is required to pay considerable attention in
examining behaviors such as FAPWC to the
psychological characteristics (such as moral
norms, social responsibility, attitudes towards
participation in water conservation) as well as the
dimensions beyond pressures and impacts of
farmers’ social environments and even the
quality of services provided by agricultural
extension organizations and agencies in charge
of water resources management (existing
structures and organizations in society) on
farmers’ behaviors. It should be noted that
farmers’ behaviors do not occur in a vacuum and
they can be simultaneously influenced by these
factors. The evidence in this respect was
associated with the results obtained in this study
suggesting the direct and positive impacts of the
variables of moral norms, quality of agricultural
extension services, satisfaction of water
resources management, social pressures, place
attachment, and responsibility towards the
FAPWC. On the other hand, the framework used
in this study contributed to the development and
broadening of understanding in terms of the
complicated interactions between behavioralcognitive variables of active participation in
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conservation of water resources. However, there
were limitations in this study as follows.
The first limitation was associated with the
wide range of variables found by the researchers
during the review of the related literature and
formulation of the theoretical framework. The
second limitation was related to the variance of
the agricultural community examined in terms of
language and culture which had made the
establishment of communication in the process
of the survey very difficult. The third limitation
concerned the relatively small sample size
(although the required sample size for the study
was examined) and the generalizability of the
results. Thus, replicating this study with larger
sample size could give higher power of
generalizability to this study. The forth limitation
is related to the ensuring about the clarity of selfadministrated questionnaire for the participants.
This point should be considered in future
research. Because, in the study area about 60%
of respondents were found with low level of
education. Finally it should be noted that a
survey design was used for data collection in this
study. However, the use of such a method had its
own limitations and researchers are suggested to
employ combined methods for investigating the
FAPWC in further studies in order to have a
more comprehensive view to this issue.

3.

4.

5.

6.

7.

8.

9.

ACKNOWLEDGEMENTS
10.

The authors hereby express their special
gratitude to all the farmers who completed the
study questionnaires with great patience as well
as the surveyors and interviewers who did their
best in terms of data collection. We also
appreciate the officials at Tarbiat Modares
University for funding some parts of this project.

11.

12.

REFERENCES
13.
1.

2.

Abbasian, A. R., Chizari, M., and Bijani, M.
2017. Farmers’ Views on the Factors
Inhibiting the Implementation of Soil
Conservation Practices in Koohdasht, Iran. J.
Agr. Sci. Tech., 19(4): 797-807.
Azizi Khalkheili, T. and Zamani, G. H. 2009.
Farmer participation in irrigation management:
The case of Doroodzan Dam Irrigation

14.

908

Network, Iran. Agr. Water. Manage., 96(5):
859- 865.
Ajzen, I. 1991. The Theory of Planned
Behavior. Organ. Behav. Hum. Dec., 50(2):
179-211.
Balali, M. R., Keulartz, J. and Korthals, M.
2009. Reflexive Water Management in Arid
Regions: The Case of Iran. Environ. Values,
18(1): 91-112.
Bamberg, S. and Möser, G. 2007. Twenty
Years after Hines, Hungerford, and Tomera: A
New Meta-Analysis of Psycho-Social
Determinants
of
Pro-Environmental
Behaviour. J. Environ. Psychol., 27(1): 14-25.
Bamberg, S., Rees, J. and Seebauer, S. 2015.
Collective Climate Action: Determinants of
Participation Intention in Community-Based
Pro-Environmental Initiatives. J. Environ.
Psychol., 43: 155-165.
Bijani, M. and Hayati, D. 2015. Farmers’
Perceptions toward Agricultural Water
Conflict: The Case of Doroodzan Dam
Irrigation Network, Iran. J. Agr. Sci. Tech.,
17(3): 561-575.
Bijani, M., Ghazani, E., Valizadeh, N. and
Fallah Haghighi, N. 2017. Pro-Environmental
Analysis of Farmers' Concerns and Behaviors
towards Soil Conservation in Central District
of Sari County, Iran. Int. Soil. Water Conserv.
Res., 5(1): 43-49.
Forouzani, M. and Karami, E. 2010.
Agricultural Water Poverty Index and
Sustainability. Agron. Sustain. Dev., 31(2):
415-431.
Gehrig, J. and Rogers, M. M. 2009. Water and
Conflict: Incorporating Peace Building into
Water Development. Cath. Rel. Serv.
Ghalibaf, M. B. and Moussavi, Z. 2014.
Development and Environment in Urmia Lake
of Iran. Europ. J. Sustain. Dev., 3(3): 219-226.
Gosling, E. and Williams, K. J. 2010.
Connectedness to Nature, Place Attachment
and Conservation Behaviour: Testing
Connectedness Theory among Farmers. J.
Environ. Psychol., 30(3): 298-304.
Hajihosseini, H., Hajihosseini, M., Morid, S.,
Delavar, M. and Booij, M. J. 2016.
Hydrological Assessment of the 1973 Treaty
on the Transboundary Helmand River, Using
the SWAT Model and a Global Climate
Database. Water Resour. Manage., 30(13):
4681-4694.
Harland, P., Staats, H. and Wilke, H. A. 2007.
Situational and Personality Factors as Direct or
Personal Norm Mediated Predictors of Pro-

Farmers Active Participation in Water Conservation _______________________________

15.

16.
17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Environmental Behavior: Questions Derived
from Norm-Activation Theory. Basic. Appl.
Soc. Psych., 29(4): 323-334.
Hurlimann, A. and Dolnicar, S. 2010. When
Public Opposition Defeats Alternative Water
Projects: The Case of Toowoomba Australia.
Water. Res., 44(1): 287-297.
Jaffee, D. 1998. Levels of Socio-Economic
Development Ttheory. Green. Publ. Grou.
Kahuro, G. W. 2012. Factors Influencing
Farmers' Participation in Operation and
Maintenance of Smallholder Irrigation Projects
in Gichugu Division, Kirinyaga East District,
Kenya. Doctoral Dissertation, University of
Nairobi, Kenya.
Krejcie, R. V. and Morgan, D. W. 1970.
Determining Sample Size for Research
Activities. Educ. Psychol. Meas., 30(3): 607610.
Madani, K. 2014. Water Management in Iran:
What Is Causing the Looming Crisis?. J.
Environ. Stud. Sci., 4(4): 315-328.
Mirzaei, A., Knierima, A., Fealy Nahavand, S.
and Mahmoudi, H. 2017. Gap Analysis of
Water Governance in Northern Iran: A Closer
Look into the Water Reservoirs. Environ. Sci.
Policy, 77: 98-106.
Mojarrad-Ashnaabad, M. 2013. CostEfficiency Analysis of Developing Agriculture
and Drying Lake Urmia Based on Existing
Estimations. For. Range, 98 (3): 80-82.
Monfared, N., Yazdanpanah, M., and
Tavakoli, K. 2015. Why Do They Continue to
Use Pesticides? The Case of Tomato Growers
in Boushehr Province in Southern Iran. J. Agr.
Sci. Tech., 17(3): 577-588.
Mullendore, N. D., Ulrich-Schad, J. D. and
Prokopy, L. S. 2015. US Farmers’ Sense of
Place and Its Relation to Conservation
Behavior. Landscape. Urban. Plan., 140(10):
67-75.
Nordlund, A. M. and Garvill, J. 2003. Effects
of Values, Problem Awareness, and Personal
Norm on Willingness to Reduce Personal Car
Use. J. Environ. Psychol, 23 (4): 339–347.
Pradhananga, A. K., Davenport, M. and Olson,
B. 2015. Landowner Motivations for Civic
Engagement in Water Resource Protection. J.
Am. Water. Resourc. As, 51(6): 1600-1612.
Pradhananga, A. K., Davenport, M. A., Fulton,
D. C., Maruyama, G. M. and Current, D. 2017.
An Integrated Moral Obligation Model for
Landowner Conservation Norms. Soc. Natur.
Resourc, 30(2): 212-227.

27. Salehi, S., Chizari, M., Sadighi, H. and Bijani,
M. 2017. Assessment of Agricultural
Groundwater Users in Iran: A Cultural
Environmental Bias. Hydrogeo. J., 1-11.
28. Schwartz, S. H. 1977. Normative Influences on
Altruism1. Adv. Exp. Soc. Psychol., 10: 221279.
29. Shiri, Sh., Bijani, M., Chaharsoughi Amin, H.,
Noori, H. and Soleymanifard, A. 2011.
Effectiveness Evaluation of the Axial Plan of
Wheat from Expert Supervisors' View in Ilam
Province. World Appl. Sci. J., 14(11): 17241729.
30. Statistical Centre of Iran. 2017. Statistical Year
Book of West Azerbaijan. Available at:
https://www.amar.org.ir/Portals/0/keshavarzi9
3/results/agri93-04.pdf.
31. Stern, P. 2000. Toward a Coherent Theory of
Environmentally Significant Behavior. J. Soc.
Issu., 56(3): 407-424.
32. Valizadeh, N. and Bijani, M. 2017.
Application of Maslow's Needs Theory to
Analyze Environmental Aesthetics Attitude of
Rural People in Miandoab Township. Iran.
Agri. Ext. Edu. J. 12 (2): 73-87. (in Persian)
33. Valizadeh, N., Bijani, M. and Abbasi, E. 2016.
Pro-Environmental Analysis of Farmers'
Participatory Behavior toward Conservation of
Surface Water Resources in Southern Sector of
Urmia Lake’s Catchment Area. Iran. Agri. Ext.
Edu. J., 11(2): 183-201. (in Persian)
34. Willy, D. K. and Holm-Müller, K. 2013.
Social Influence and Collective Action Effects
on Farm Level Soil Conservation Effort in
Rural Kenya. Ecol. Econ., 90 (6): 94-103.
35. Yazdanpanah, M., Hayati, D. and Zamani, G.
H. 2012. Application of Cultural Theory in
Analysis of Attitude and Activities toward
Water Resource Conversation: The Case of
Jihad-e Keshavarzi Staffs in Bushehr Province.
Iran. Agri. Ext. Edu. J., 7(2): 1-19. (in Persian)
36. Yazdanpanah, M., Hayati, D., HochrainerStigler, S. and Zamani, G. H. 2014.
Understanding Farmers' Intention and
Behavior Regarding Water Conservation in the
Middle-East and North Africa: A Case Study
in Iran. J. Environ. Manage., 135: 63-72.
37. Zhang, Y., Zhang, H. L., Zhang, J. and Cheng,
S. 2014. Predicting Residents' ProEnvironmental Behaviors at Tourist Sites: The
Role
of
Awareness
of
Disaster's
Consequences, Values, and Place Attachment.
J. Environ. Psychol., 40 131-146.

909

_____________________________________________________________________ Valizadeh et al.

مشارکت فعال کشاورزان در حفاظت آب :بینشهایی از یک پیمایش در میان
کشاورزان جنوب استان آذربایجان غربی ،ایران
ن .ولیزاده ،م .بیژنی ،و ع .عباسی
چکیده
اهشٍصُ ،تَجِ تِ تغییش پاساداین اص سشهایِگزاسیّای التصادی ٍ فٌی ،تِ اتؼاد اجتواػی ـ سفتاسی دس
ساستای افضایص تْشٍُسی دس تْشُتشداسی اص هٌاتغ آب سَق پیذا كشدُ استّ .ذف پژٍّص حاضش،
ضٌاسایی ٍ تحلیل ػَاهل هؤثش تش هطاسكت فؼال كطاٍسصاى دس حفاظت آب ( )FAPWCتَد .دس ایي
ساستا ،چاسچَب ًظشی هٌاسثی تشای تحلیل سفتاس هطاسكتی كطاٍسصاى تَسؼِ دادُ ضذ .ایي پژٍّص اص
ًَع پژٍّصّای تَصیفی ـ ّوثستگی ٍ ػلّی ـ ساتطِای است كِ تا استفادُ اص في پیوایص اًجام گشفت.
جاهؼِ آهاسی ،كطاٍسصاى جٌَب استاى آرستایجاى غشتی دس ایشاى تَدًذ كِ ً 878فش اص آًْا تا استفادُ اص
سٍش ًوًَِگیشی تصادفی طثمِای تا اًتساب هتٌاسة تِ ػٌَاى ًوًَِ اًتخاب ضذًذ ( .)N=08730اتضاس
پژٍّص ،پشسطٌاهِ ای تَد كِ سٍایی آى تَسط پاًلی اص هتخصصاى تِ تأییذ سسیذ ٍ پایایی دستِگَیِّای
آى تا استفادُ اص ضشیة آلفای كشًٍثاخ ( )0/68≥α≥0/89هحمك گشدیذً .تایج حاصل اص پژٍّص ًطاى
داد كِ هتغیشّای ٌّجاسّای اخاللی دس صهیٌِ حفاظت آب ،فطاسّای اجتواػی ،دلثستگی هکاًی،
هسؤٍلیتپزیشی ًسثت تِ ػَالة فؼالیتّا ،كیفیت خذهات تشٍیج كطاٍسصی ٍ سضایتوٌذی اص هذیشیت
هٌاتغ آب ،اثشات هؼٌیداسی تش  FAPWCداسًذ .فضٍى تش ایي ،هتغیشّای هستمل تَاًستٌذ  63/8دسصذ
اص تغییشات ٍاسیاًس هتغیش  FAPWCسا پیصتیٌی كٌٌذ .دس پایاى سؼی ضذ دس ساستای تَسؼِی
چاسچَب پژٍّص ،ػَاهل هؤثش تش  FAPWCفشاتش اص تحلیلّای سٍاًطٌاختی فشدی (خشد) صَست
گیشد ٍ ػَاهلی هاًٌذ تأثیش هحیطّای اجتواػی كطاٍسصاى ًیض هذ ًظش لشاسگشفتِ ٍ تش ایي اساس،
پیطٌْادّای سیاستی دس دٍ سطح خشد ٍ كالى تِ صَست هجضا اسائِ گشدیذُ است.
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