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Lake Urmia is one of the endangered ecosystems in Iran that needs to revivification as 
soon as possible. The assumption of the research is if farming systems, which interact 
with such ecosystem, save water; it will be possible to revitalize a part of the lake. To 
address this issue, this contribution hypothesizes whether the determining factors, 
which include the environmental NGOs’ effectiveness, the requirement to NGOs’ water 
interventions, responsibility, indulgence, and perceived behavior control, explain the 
water conservation behavior (WCB). We selected a representative sample of 368 
farmers (N ≈ 23750) using the stratified random sampling method. They were surveyed 
via the questionnaire. A group of faculty members in the field of agricultural extension 
and education delivered their recommendations to approve of the face validity of the 
questionnaire. After performing a pilot study, we used the Confirmatory Factor 
Analysis (CFA) and Cronbach’s Alpha to assess the reliability of indices in the 
questionnaire. Using the multiple regression analysis, results indicated that factors, i.e., 
the perceived behavioral control (the strongest predictor), environmental NGOs’ 
effectiveness, and the requirement to NGOs’ water interventions could entirely 
contribute to explain 0.53% of the variance in WCB. Those farmers with the greater 
behavioral control were more likely to declare less perception toward the environmental 
NGOs’ effectiveness, and the less perceived need for environmental NGOs’ water 
interventions. In conclusion, the contribution delivers implications based on the 
research findings. 
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INTRODUCTION1 

he population growth, industrial 
development, and expansion of the 
irrigation-fed agriculture have 

fundamentally pressured on the water resources in 
Iran (Yamani et al. 2009; Karimi et al. 2012). This 
problem is more eminently in agriculture, where 
farmers use water inefficiently and do not produce 
food in accordance with the standardized values. 
For instance, while a reasonable level of water 
productivity for irrigated wheat is about 1 Kg per 
cubic meter (Alizadeh and Keshavarz 2005; Zwart 
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2010); this value is 0.7 Kg irrigation wheat per 1 
cubic meter water (Shahroudi and Chizari 2009; 
Sepahvand 2009).  

The promotion of water productivity in 
farming systems of Iran is a crucial issue, 
especially in the northwestern regions, where such 
systems interact with the endangered Lake Urmia 
(see Figure 1). The lake is supplied with 30 large 
and small rivers, which discharge about 4.6 million 
cubic meters of water on the annual basis (Emdadi 
et al. 2015). The factors, e.g., climate change, 
overutilization of water resources, and dam 
construction have reduced the lake water 
(Farajzadeh et al. 2014). In this regard, the 
inefficient water use in agriculture substantially has 
spoiled the Urmia Lake’s water share. The 
deteriorated situation emanates from the history of 
water exploitation in the Iranian agriculture, as the 
motorized tube wells increased in the early 1900s 
and therefore about 45000–50000 tub wells were 
created by the 1970s. The agricultural water 
withdrawal is thoroughly 83.5 billion cubic meters 

T
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out of which 55 percent comes from the 
groundwater resources (Karimi et al. 2012). If the 
promotion of water productivity happens in the 
agriculture, it will be possible to return the surplus 
water to Lake Urmia.  

 

Figure 1. Changes in the area of Lake Urmia from 
October 1972 to August 2014 (AghaKouchak et al. 
2015). 

The establishment of the environmental non-
governmental organizations (environmental NGOs) 
and their collaboration with governmental agencies 
to protect the ecosystems is one of the substantial 
policies that should be regarded by the 
policymakers and practitioners. Associated with the 
ecological modernization theory, the market is an 
effective mechanism for tackling the environmental 
problems relative to the state, i.e., the shifting of 
the traditional role of the state to NGOs (Aponte, 
2013). Environmental NGOs, as a segment of the 
civil society, fill the once-empty space between the 
government and the public (Zamparutti 1999). The 
NGOs are also called “people’s organizations”, 
“broker organizations”, “grassroots or local level 
groups”, “lobbyist groups”, and “civil society 
organizations” (Damari et al. 2014). As such, we 
hypothesize whether factors, e.g., environmental 
NGOs’ effectiveness, the need for environmental 
NGOs’ water-interventions, together with 
indulgence, responsibility, can explain water 
conservation behavior (WCB). Therefore, the main 
objective of the study is to investigate what factors 
influence farmers’ WCB. 

NGOs and environmental NGOs 

NGOs are the non-profit and independent 
organizations (Damari et al., 2014), which are 
differentiated from the state and respective service 

organizations. Furthermore, environmental NGOs 
are responsible for conserving the environment, 
educating the public to make stronger connections 
between the environment and human health 
(Watters 2000; Jumʻah 1997), and lobbying for 
environmental interests nationally and 
internationally (Thomas 2001).  

NGOs in Iran 

The Iranian policy has focused on the creation 
of the civic society in which NGOs are established 
and involved in many different fields, e.g., health, 
women, environment, and children’s well-being 
(Bromideh 2011; Khorshidvand 2009). Many civil 
groups and professional associations emerged 
across the country in the Mohammad Khatami’s 
presidential era from 1997 to 2005. In the last days 
of his presidency, his cabinet made efforts to 
clarify the process of registration of the NGOs and 
a legislated directive, called “the rules of the 
establishment and activity of non-governmental 
organizations” (Nabz-Iran 2014). The number of 
NGOs has been 2000 in 1997, 6,914 in 2004, 
10250 in 2005, and above 17000 since 2011. 
Furthermore, legislation act 95, 97, 104, 140, and 
163 in the law of the Fourth Plan also emphasize 
the involvement of these organizations in 
development schemes (Damari et al. 2014; 
Bromideh 2011). In this case, there are three 
orientations on the collaboration of NGOs with the 
government 1) they struggle with government and 
do not want to become close to the government 2) 
government absorbs NGOs completely and 
provides financial resources for NGOs. 3) NGOs 
and government have co-partnership with each 
other (Khazaeli Parsa 2003). These organizations 
are under the support of institutions, e.g., the 
National Youth Organization, the Red Crescent 
Organization, Ministry of Culture and Islamic 
Guidance, Ministry of Science, Research and 
Technology, Ministry of education, Ministry of 
Health and Medical Education and Environmental 
Protection Agency (Bromideh 2011; Ghadami and 
Beigzadeh 2010). Associated with the scopes of 
these organizations, literature delivers the five 
scopes (Khorshidvand, 2009): 1) The volunteer 
NGOs in Health and Population; 2) The volunteer 
NGOs in Science and Technology; 3) The 
volunteer NGOs in environment; 4) The volunteer 
NGOs in women; and 5) The volunteer NGOs in 
kids and youths. 

NGOs’ Characteristics 

There are specific properties that differentiate 
NGOs from the other organizations. Bhose (2003) 
enumerates such characteristics: 1) Voluntary: 
NGOs are established voluntarily with the 
commitment and voluntary involvement. 2) Legal 
status: NGOs are registered under the Societies’ 
Act, Trust Act, and a few under the Trade Union 
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Act etc. 3) Independent: NGOs are independent in 
planning and implementing the policies. 4) 
Flexible: NGOs are flexible in interventions, not 
bounded by the bureaucratic obstacles. 5) Quicker 
in decision-making: NGOs take quick decisions in 
response to the community’s needs. 6) Non-profit: 
NGOs do not financially profit from their measures 
and, if any, distributed to the members. 7) Not self-
serving: The NGOs’ members are nurtured by the 
response and cooperation of the people. 8) High 
motivation: The members and the board are 
endowed with high motivation and inspiration to 
work to achieve the purposes for the benefit of the 
target groups. 9) Freedom in work: NGO workers 
enjoy their maximum freedom in their fieldwork, in 
organizing the community and carrying out the 
development schemes. 10) Value-driven: NGOs are 
driven by the social values and humanitarian 
principles, and hence they try to create a value-
based society. 11) Catalytic: NGOs facilitate the 
communities towards social actions, but they do not 
distort themselves in the process of interventions, 
and 12) People-centered: People are the heart of the 
NGOs. They plan with the people and implement 
the same through the people. 

Theoretical hints in literature 

In this section, we deliver the literature on the 
definition of concepts and their impact on pro-
environmental behavior generally and water 
conservation behavior (WCB) particularly. 

Perceived behavioral control  

Changing individuals’ behavior is a 
substantive mode of stopping the degradation of the 
environment (Khoshfar et al. 2015). Nevertheless, a 
question arisen is how people get ready to capture 
the conservation behavior. It is consistent with the 
concept of perceived behavior control (PBC) 
introduced by Ajzen (1991), stating the extent to 
which people perceive that they are capable of 
performing a given behavior of interest with regard 
to the ease or difficulty of the behavior. Ajzen 
(1988) debates the greater people possess the PBC; 
the greater they have the intention to perform the 
behavior. There are the wide varieties of inquiries 
that indicate the impact of PBC on adopting the 
conservation behavior or conservation intention 
(Hemayatkhah Jahromi et al. 2017; Yazdanpanah et 
al. 2016; Gillins 2015; Rahimi Faizabadi et al. 
2015; Taylor and Todd 1997; Lynne et al. 1995). 
For instance, Taylor and Todd (1997) and Lynne et 
al. (1995) have reported the PBC plays a specific 
role in explaining the pro-environmental behavior-
intention. Rahimi Faizabadi et al. (2015) found 
water conservation behavior is significantly 
predicted by the PBC and intention. Developed a 
structural equation model (SEM), Hemayatkhah 
Jahromi et al. (2017) also conclude that the desire 
to pro-environmental behavior and PBC are the 

most robust predictors of the pro-environmental 
behavior.  

In the research conducted by Yazdanpanah et 
al. (2016), the results reveals that the four 
determining factors, e.g., self-identity, moral norm, 
attitude, and PBC are the predictors of the water 
conservation intention. In general, the interior 
capabilities, e.g., knowledge, skills, eligibilities and 
exterior ones, e.g., monetary resources, time, 
facilities are typically relevant to this concept. An 
empirical study by Wauters et al. (2009) shows that 
farmers did not adopt the alternative tillage method 
due to the difficulty and high costs, which is 
relevant to the PBC. Using the theory of planned 
behavior (TPB), attitude towards the action, social 
norms, and PBC influence the intention to adopt 
water conservation behavior (Gillins 2015). 
Furthermore, several researchers have reported the 
contradictory findings, for instance, Yazdanpanah 
et al. (2014) are convinced that their results do not 
validate the TPB framework, emphasizing the 
importance of PBC for intention and actual 
behavior. They declare that their findings are much 
more in line with the Theory of Reasoned Action. 
Therefore, we developed the following hypothesis: 

H1. Farmers’ perceived behavioral control would 
be positively associated with WCB. 

Water use indulgence  

Indulgence or greed is defined as “excessive 
or rapacious desire,” especially for possessions 
(Holtam 2012), which is irresistible urge to possess 
more than actual needs. The greed may be of 
money, status, food or any other materialistic 
pleasure (Singh and Bahi 2015). Associated with 
the utilization of the water resources, avaricious 
farmers want to acquire much water, although not 
consistent with their needs. Therefore, this property 
destroys their lands and water resources. A case 
indicates that ignorant and avaricious farmers use 
too much water in Egypt; therefore, an effective 
resolution is to build the new forms of 
collaboration among the farmers (Hopkins 1992). 
Qureshi (2007) reports that farmers’ greed, 
unimaginative use of water, and absence of any 
regulatory mechanism by the states are the 
challenges that have aggravated the situation of 
water resources in India. Likewise, it is reported 
that Thai farmers guzzle water, i.e., water use 
greed, which strengthens the tenet that efficiency in 
large state-run irrigated schemes is often as low as 
30 percent (Molle 2007). The greed may emanate 
from the observation of the peer farmers’ behavior 
about the water resources and from the financial 
returns. About the latter, for example, Jones (2014) 
declares the pure commercial greed, destruction of 
land resources and wild habitats by agriculture and 
poor husbandry have destroyed the water resources 
and aggravated flooding. The water distribution 
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scheme in a region may prevent acquiring the 
excessive water. For example, a skeletal principle 
of “hydraulic solidarity” binds all the farmers into a 
communal regulation that allocates water in 
accordance with their needs rather than avaricious 
desire (Gutschow 2009). The literature about the 
impact of greed on WCB is scant. Therefore, we 
developed the following hypothesis: 

H2. Farmers’ water-use indulgence would be 
negatively associated with WCB. 

Responsibility-based behavior 

Responsibility is defined as the quality or state 
of being responsible, as (a) moral, legal, or mental 
accountability, (b) reliability, and trustworthiness 
(Stocki and Lapot 2015). In addition to this, the 
personal responsibility is a considerable part of the 
environmental concerns (Kaiser et al., 1999), which 
have an impact on preventing environmental 
dilemmas (Wibeck 2014). The individuals with a 
greater sense of personal responsibility are more 
likely to have the intention to involve in pro-
environmental behavior (Derckx 2015). Russell and 
Fielding (2010) report that committed water 
conservation behavior is consistent with the theory 
of planned behavior (TPB), stating that users 
usually represent the positive attitudes towards the 
water conservation, perceived social support, and 
perceived behavioral control. 

Exercising the responsibility by the citizens, 
especially given the concept of the shared 
resources, is a vital way of playing sustainable 
roles (Johnson, 2010) to address environmental 
problems (Burton 2007) because the sense of 
responsibility causes the responsible environmental 
behavior (Hines et al. 1987). Consumers perceive 
the responsibility when they find the phenomena 
occurred, and the consequences of their actions 
(Gadenne et al. 2011). Burton (2007) points out 
that those persons with a view that there should be 
a greater community responsibility are less 
concerned about being asked to contribute to the 
management of the natural resources, e.g., 
catchment. Menatizadeh et al. (2015) show that 
responsibility is a determinant of farmers’ pro-
environmental behavior. The research finding 
indicates the sense of responsibility for 
environmental problems has a significant and 
positive correlation to environmental behavior in 
Abu Dhabi (Willuweit 2009). Derckx (2015) also 
reports that the sense of responsibility predicts an 
individual’s attitude towards pro-environmental 
behavior and therefore indirectly influences the 
intentional behavior. Therefore, the following 
hypothesis was proposed: 

H3. Farmers’ water-use responsibility would be 
positively associated with WCB 

Environmental NGOs’ effectiveness 

The governments usually provide the 
necessary social self-regulation, either via 
economic mechanisms or via the public sphere of 
citizen groups, e.g., environmental NGOs (Aponte 
2013). Associated with the water use, the 
environmental NGOs can criticize the profit-
seeking behavior of water use (Lee 2006). They 
voluntarily contribute to delivering services to 
increase the water productivity. Associated with the 
water use in farms, it is believed in if water 
productivity increases, irrigation water withdrawals 
from groundwater will significantly be reduced 
without declining the yield (Karimi et al. 2012). 
The assessment of environmental NGOs’ 
effectiveness focuses on how they acquire their 
objectives. There are several examples of the 
successful environmental NGOs, for example, the 
Association for the Protection of the Environment, 
and the Arab Office for Youth and Environment 
(Hopkins et al., 2003). At the regional level, they 
include the Management of Parishan pond 
(UNDP/GEF 2010), Kani-Barazan pond (Mahabad 
Central Broadcasting 2017), and trans-boundary 
Lake Ohrid region of Albania and Macedonia 
(Steger et al. 2006). Damari et al. (2014) express 
that the NGOs have recognized the target groups’ 
needs, but in most cases, the way to discover these 
needs has not been based on the scientific 
principles of need assessment. Furthermore, most 
NGOs’ members believed in the success in training 
and providing health care, prevention, and advisory 
interventions were more satisfying than working 
with the governmental sectors. 

Theories of organizational effectiveness 

The theoretical models of the organizational 
effectiveness help researchers deliver the 
operational definitions for the organizational 
effectiveness. They facilitate performing the 
research in the scope of measuring the 
effectiveness. As a result, we review the theories of 
organizational effectiveness, as follows (Table 1): 

Goal Attainment Model (GAM) 

GAM, with other names, goals model, the 
rational goal model, the rational systems model, 
and goal-oriented model, is unquestionably a well-
known approach for assessing the organizational 
effectiveness (Yan and Luo 2016). In this model, 
goals are defined in terms of whatever an 
organization operates to reach. It is, of course, 
necessary that the organization’s managers agree 
with the goals that are attainable and measurable 
(Calvert 2008). Furthermore, this model 
accentuates on the strategic planning, high 
productivity, and objectives expressed in terms of 
quantifiable outputs and views the organizations as 
rational, goal-driven systems and concentrates on 
organizational ends. This is associated with the 
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extent to which an organization achieves its goals 
(Yan and Luo 2016). 

System Model (SM) 

The External Systems model, also called the 
system-resource model, is concerned with the 
ability an organization addresses and acquires the 
needed resources from its environment. This model 
focuses on the interdependency of the organizations 
with their environment and assesses their 
effectiveness in terms of their ability to secure 
resources in order to respond to the demands of the 
environment. According to this model, if the 
management can secure the desired inputs, then 
effective services will be produced and followed 
quite naturally and it is not does not need to be 
assessed. This model assumes that the management 
can convert the inputs into the effective services to 
reach the growth (Calvert 2008).  

Strategic Constituency Model (SCM) 

An organization follows the Strategic 
Constituency Model (SCM) or Multiple 
Constituencies model, as it aims at satisfying the 
most important constituents, i.e., stakeholders 
(Pranit 2010). This model views organizations as 
the political entities where the interests compete for 
control over the critical resources. This model also 
argues that the official goals of an organization are 
frequently articulated by the dominant coalitions, 
which seldom widely share or support other interest 
groups (Yan and Luo 2016). Moreover, the model 
assesses the organization in terms of the degree to 
which its constituents have been satisfied. The 
organization is viewed as a social construct that has 
a large number of stakeholders under the obligation 
of the organization; each stakeholder has needs and 
expectations that the organization should attempt to 
meet (Calvert 2008). An implication of this model 
is that organizational effectiveness is in the eye and 
the value of the evaluator, and therefore, there is no 

one best set of criteria for measuring the 
effectiveness (Yan and Luo 2016). 

Competing Values Model (CVM) 

The competing value model tries to balance 
the different kinds and aspects of the effectiveness 
rather than focusing on one approach. This model 
acknowledges that organizations do many things 
and have many outcomes (Daft et al. 2014). The 
essence of the Competing Values Model is to 
redefine the organizational effectiveness as well as 
change, to allow managers to have the capacity to 
see problems from contradictory frames and to 
pursue the alternative perspectives. 

Therefore, we selected and applied the Goal-
Attainment Model (GAM), which serves as a 
suitable conceptual framework for the research 
objectives. By performance, it means the definition 
of the various criteria based on the designed goals 
by which institutions are placed under the lens of 
the evaluation. Furthermore, the information about 
the environmental NGOs’ actual effectiveness is 
lacking, which makes it difficult to measure their 
overall effectiveness. Nonetheless, developing a set 
of criteria to assess the effectiveness is a central 
mode of understanding how well these institutions 
operate.  

The environmental NGOs’ performance may 
deal with the body of literature that discusses the 
success of agri-environmental schemes (Henle et 
al. 2008), environmental institutions, and 
environmental policies. The NGOs’ coalitions are 
also a mode of delivering the different ways of the 
water resources management (Kondo 2002) so that 
users are involved in making connections to the 
network and handling the relations (Marvin and 
Laurie 1999). These institutions also establish 
policies of conserving the ecosystems, e.g., lakes 
and wetlands (Ibrahim and Aziz 2012; Singh 2008). 
In this way, the education delivered by such 
institutions is a central strategy to make farmers 

Table 1. Theorizers of organizational effectiveness 

Model  Description When applicable? References  

Goal Attainment Model 
(GAM)  

When an organization fulfills 
its objectives, it will be 
perceived as a successful 
organization 

This method is preferred when 
organizational objectives are 
clear,  predefined, measurable and 
with definite time 

Yan and Luo 
(2016); Calvert 
(2008) 
 

System Model (SM) 
If an organization can attain 
the resources, it will be 
successful 

When there is a clear linkage and 
articulation between the inputs 
and outputs 

Calvert (2008) 

Strategic Constituency Model 
(SCM) 

An organization fulfills the 
target groups’ needs if 
requirements are met 

Stakeholders considerably affect 
an organization and the 
organization should satisfy their 
needs  

Pranit (2010); 
Calvert, (2008); 
Yan and Luo 
(2016) 
 

Competing-Value Model 
(CVM) 

The organization’s focus is on 
four fundamental components, 
tailored to the key 
stakeholders 

What an organization should 
focus on is unclear and changing 
the criteria is beneficial for the 
organization over time 

Daft et al. (2014) 
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aware of the conservation of natural resources and 
modifyin their behavior. Studies show that 
education affects the water saving behaviors (Berk 
et al. 1993; Gilg and Barr 2006) and is an effective 
tool in implementing a wide variety of 
environmental initiatives, e.g., biodiversity 
conservation projects (Jiménez et al, 2015), wildlife 
(Department of Environment 2017a, 2017b), and 
water resource management (Kondo 2002). 
Therefore, although NGOs can increase people’s 
environmental awareness (Ibrahim and Aziz 2012), 
they should modify stakeholders’ behavior (Singh 
and Rahman 2012). Delivered a criticized and 
doubtful viewpoint on the previous witnesses, 
which suggest a positive relationship between 
education and environmental behavior, Meyer 
(2015) found that education causes individuals to 
be more concerned with social welfare and 
therefore behave in a more environmentally 
friendly manner. Without the educational 
component, NGO’s will not achieve their goals in 
lobbying for change in the policies and public 
perceptions (Singh and Rahman 2012). The 
environmental NGOs can be designated the role of 
advisory or consultancy, by which they deliver 
advisory services in managing the natural 
resources. A large part of this role in agriculture is 
performed by the agricultural extension, which 
enhances the irrigation practices to meet potential 
benefits of the irrigation technology (Genius et al. 
2013; Gold et al. 2013). The agricultural advisory 
from the services are expected to promote 
environmentally sustainable production techniques 
(Anderson, 2008) and sustainable utilization of the 
agricultural inputs, e.g., water. Smith and Munoz 
(2002) are convinced that a way of reaching the 
optimization of agricultural water resource is to use 
and develop the advisory services delivered by the 
private and NGOs, creating a balance between two 
sectors. In the research aimed at seeking the 
determinant factors affecting adoption of under 
pressure irrigation systems, Assar and Niknami 
(2010) conclude that the agricultural advisory 
services are perceived as the most crucial 
component in developing and adopting the 
irrigation systems. Smith and Munoz (2002) have 
introduced the six irrigation services: 1) Crop water 
management and scheduling services, 2) irrigation 
performance analysis services, 3) Advisory services 
on design and installation of irrigation equipment 
4) Environment and water quality advisory services 
5), irrigation management support services, and 6) 
Agricultural advisory services. 

Feedback is also an effective approach in the 
field of energy (Jensen and Chappin 2017; Shen et 
al., 2016), and water consumption (Otaki et al. 
2017), which opens a dialogue on performance 
(Schelly et al. 2011). Fielding et al. (2012) 
conclude that fostering conversations among the 
household members can absorb the audience’ 

attention to the importance of water conservation. 
Shen et al. (2016) report that the normative 
feedback causes 3.4% energy savings even without 
the financial incentives. Otaki et al. (2017) believe 
in the consumers with high water-consumption 
decrease their use when they received the written 
feedback. Jeong et al. (2014) also conclude when 
water and energy feedbacks are combined; a 
significant decrease emerges in consumption. 
Associated with the performance of the 
environmental initiatives, feedback can 
significantly improve environmental performance 
more than general communications (Young et al., 
2015). Environmental NGOs can also create a 
closer relationship between the local people and the 
government officials. The direct communication 
among the local people and the state makes a 
context in which they analyze, solve and create the 
consensus solutions to the problem of the water 
conflict. Therefore, environmental NGOs can 
undertake to provide and administer the conflict 
managerial methods. As such, we proposed the 
following hypothesis: 

H4. The perceived environmental NGOs’ 
effectiveness would be positively associated with 
WCB. 

The perceived need to environmental NGOs’ water 
interventions 

NGOs are responsible for a variety of 
activities, depending on the context they work to 
fulfill the different target-groups’ goals and 
requirements. Damari et al. (2014) are convinced 
that health NGOs are responsible for doing 
supportive activities, empowerment, and 
community involvement. Target groups’ needs and 
expectations inevitably vary, and not easily 
predictable. Therefore, the organizations that 
identify stakeholders’ expectations will able to 
deliver services consistent with the stakeholders’ 
demands. It increases the organization’ 
effectiveness. In this regard, the limited financial 
resources, inefficient NGOs’ relations with the 
state and state’s weak-attitude toward NGOs are 
the main obstacles relevant to NGOs (Damari et al. 
2014). Associated with the farmers’ needs in water 
management, the literature presents a body of 
knowledge. For example, Çakir (2004) points out 
farmers face challenges, e.g., limited sources of 
water. It may create conflicts between a variety of 
farmers and other stakeholders use water resources. 
The schemes with the aim of conservation in  
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agriculture should not only address biodiversity 
conservation needs, but also other goals, such as 
water management and soil protection (Henle et al. 
2008). Before the environmental and conservation 
projects, schemes or policies are implemented in 
agriculture, it is necessary to assess farmers’ needs, 
which can increase the probability of success of 
such initiatives. Furthermore, farmers’ needs can be 
associated with the roles the environmental NGOs 
oblige to perform or the experiences they have in 
such regard. Moreover, literature offers a variety of 
stakeholders’ needs. For example, although staff 
training is a substantial issue for the success of the 
conservation projects (Sheng 1986), the 
consequences of such training should be seen in 
farmers’ behavior and actions. 

Table 2 delivers a broad range of roles 
undertaken by the NGOs and environmental NGOs. 
These roles helped us develop the items related to 
environmental NGOs. They are responsible for 
networking and information sharing (Watters 
2000), consulting in the form of dialogue, and 
demonstration (Ghadami and Beigzadeh 2010), 
establishing workshops and forums (Damari et al. 
2014), establishing convention negotiations, 
mobilizing public opinion through their use of 
media, public demonstrations, implementing new 
environmental policies, and monitoring results of 
environmental treaties (Pryor 2004). Furthermore, 
these works might be divided into several 
categories: informative, educational, operational 
consultation, small projects, supportive, production 
and training (Bromideh 2011). In this respect, 
NGOs play the following roles in empowering the 
public (Rafipour 2015): 1. Engaging and informing 
the public, 2. Promoting the community 
participation, 3. Absorbing the human capital, 4. 
Increasing the interaction and coordination between 
the government and the people, 5. Expanding the 
public supervision, 6. Increasing the efficiency in 

the use of resources, and 7. Normalizing the 
functions of community participation, mobilizing 
the resources, monitoring, and evaluating the 
effectiveness of officials. Therefore, we developed 
the following hypothesis: 

H5. The perceived needs to NGOs’ water 
interventions would be positively associated with 
WCB. 

This contribution investigates the factors 
affecting WCB. In this respect, the objectives are 
the following: 

 

1. To understand how farmers’ behavioral 
control, water use indulgence behavior and 
responsibility influence water-saving 
behavior  

2. To investigate the environmental NGOs’ 
effectiveness in accomplishing the assigned 
roles; 

3. To examine farmers’ needs to 
environmental NGOs’ interventions in 
water-saving services; 

Table 2. The summary of NGOs’ functions 
Functions Reference 

1. Advising, informing and educating, consulting  

Barnes and van Laerhoven (2015); 
Javid (2015); Watters (2000); Ghadami 
and Beigzadeh (2010); Bromideh 
(2011) 

2. Supporting (e.g., conflict resolution, and active participation) Barnes and van Laerhoven (2015) 
3. Providing (e.g., inputs and financial) Barnes and van Laerhoven (2015) 
4. Training (e.g., soft and technical skills, leadership, network marketing)  Barnes and van Laerhoven (2015) 
5. Negotiations (e.g., users of the collective and common pool resources and 
general state actors) 

Barnes and van Laerhoven (2015); 
Pryor (2004) 

6. Networking (linking the users of the collective and common pool resources 
with the administration officials' cooperation with academic and research 
centers and administrative units) 

Barnes and van Laerhoven (2015); 
Javid (2015); Watters (2000) 

7. Establishing (e.g., workshops, meetings, conferences, environmental tours, 
exhibitions, demonstrations, environmental races, etc.) 

Barnes and van Laerhoven (2015); 
Javid (2015); Damari et al. (2014); 
Pryor (2004) 

8. Advocating and lobbying Barnes and van Laerhoven (2015) 
9. Cleaning the environment Javid (2015) 
10. Communications (being in communication and relation with the government 
agencies) 

Barnes and van Laerhoven (2014) 

 
Figure 2. Hypothesized framework of the determinants of 
WCB   
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The hypothesized framework of the determinants of 
WCB is shown in Figure 2. 

MATERIALS AND METHODS 

The contribution was performed based on the 
non-experimental research design in nature. We 
selected the research sample from the population of 
the farmers (N ≈ 23750) in the South basin of Lake 
Urmia, Iran using the stratified random sampling 
(Figure 3). Therefore, a representative sample of 
368 farmers was determined using the Krejcie and 
Morgan’s table of sample size. They responded the 
questions in the questionnaires. Before conducting 
the main research, a group of faculty members 
validated the face validity of the questionnaire. 
Furthermore, we applied Cronbach’ Alpha method 
to assess the reliability of the questionnaires’ 
indices. The results ranged from 0.70-0.98. The 
multiple linear regression was also used to analyze 
the data. 

 
Figure 3. The research site (Map reference: Pengra, 
2012) 

Operationalization of variables 

We operationally measured the WCB with 
nine statements on a 5-point Likert scale from 1 
“strongly disagree” to 5 “strongly agree.” 
Indulgence behavior was also measured by the 
three statements with a 5-point Likert scale from 1 
“strongly disagree” to 5 “strongly agree.” The 
responsibility behavior also was measured by the 
four statements on a 5-point Likert scale from 1 
“strongly disagree” to 5 “strongly agree.” The 
environmental NGOs’ effectiveness and the 
perceived need to environmental NGOs’ water 
interventions were measured by the ten questions 
on a 5-point Likert scale from 1 “very low” to 5 
“very high.”  

3.3. Data analysis 

The SPSS (version 15) was applied to assess 
and analyze the cross-sectional data.  

RESULTS  
Reliability of indices using CFA and Cronbach’s 
Alpha 

Associated with the item analysis, we used the 
confirmatory factor analysis (CFA) to test the 
reliability of the indices, e.g., WCB, water use 
indulgence, water-use responsibility, environmental 
NGOs’ effectiveness and need to environmental 
NGOs’ water intervention using the data of 368 
questionnaires. Before doing CFA, we used 
Cronbach’s Alpha method to attain the validated 
internal consistency of indices. Table 3 shows the 
factor scores in the CFA model. The fit indices are 
chi-square = 325.46, df = 213, p < 0.001, CMIN/df 
= 1.58, RMSEA = .05, CFI = 0.94, NFI = 0.84, TLI 
= 0.92, IFI = .94, Pclose= .26. To improve the 
reliability, we conducted CFA and removed the 
items with low consistency until the highest value 
of the Cronbach’s Alpha are obtained. Therefore, 
the indices in the validated model are chi-square = 
142.44, df = 67, p < 0.001, CMIN/df = 2.13, 
RMSEA = .08, CFI = .95, NFI = .92, TLI = .93, IFI 
= .95, Pclose = .05. Comparative fit index (CFI) 
greater than 0.90, Tucker-Lewis index (TLI) 
greater than 0.90, and Root Mean Square Error of 
Approximation (RMSEA) less than .10 (Hair et al. 
2006), IFI greater than .90, and NFI greater than 
.80 (Schreiber et al. 2006; Li, 2016) are acceptable 
values. As a result, reached measuring models have 
an acceptable fit. Therefore, Cronbach’ Alpha is for 
WCB (α = 0.70), indulgence behavior (α = 0.70), 
responsibility behavior (α = 0.85), the 
environmental NGOs’ effectiveness (α=.97), the 
perceived behavioral control (α=.98), and the 
perceived need to environmental NGOs’ water 
interventions of (α = .98). The descriptive statistics 
for the variable include WCB (Mean = 2.44, Std. 
Deviation = .608, Variance = .37), indulgence 
(Mean = 2.23, Std. Deviation = .669, Variance = 
.28), environmental NGOs’ effectiveness (Mean = 
1.51, Std. Deviation = .529, Variance = .28), and 
perceived need to environmental NGOs’ 
interventions (Mean = 3.89, Std. Deviation = .92, 
Variance = .85). 
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Correlation analysis 

Table 4 shows the matrix of correlation 
analysis, which indicates a moderate to relative 
strong relationship among the observed variables. 
Therefore, there is a positive significant correlation 
between the WCB and perceived need to NGOs’ 
water intervention (r = .45, p ≤ .01, N = 368), 
responsibility (r = .41, p ≤ .01, N = 368), 
behavioral control (r = .67, p ≤ .01, N = 368), 
indulgence (r = -.23, p ≤ .01, N = 368), and NGOs’ 
effectiveness (r = .59, p ≤ .01, N = 368).  

Multiple linear regression model  

The multiple regression analysis (MRS) 
helped us investigate the impact of one or a set of 
variables on a criterion or dependent variable. Prior 

to performing the MRS, we, therefore, checked out 
the respective assumptions. These assumptions are 
the prerequisites of the analysis (see Field 2009). 
Associated with being the whole predictors as the 
quantitative or categorical with two categories, and 
the outcome variable as a quantitative, i.e., interval 
level, and unbounded2, all the variables were 
measured at the interval level; as a result, this 
assumption was taken into account. In social 
sciences, we inevitably resort to the multiple-point 
scale, although it may make the constrained for the 
test. The second assumption debates that the 
predictors should have some variation in value, 
with non-zero variance. The WCB (σ = .60,  

                                                        
2 It means no constraints on the variability of the 
outcome. 

Table 3. Research variables and their items 

Variable Factor 
loadings Removal Ref. 

Water-saving behavior (α = 0.89)    
I irrigate my land in hours that are the weather is cooler (e.g., 
evening, morning, evening) .27 Y Yazdanpanah et al. 

(2015) 
I place mulch around the plant root to prevent water evaporation  

.65 N 
Yazdanpanah et al. 
(2015);  Menatizadeh et 
al. (2016) 

I decrease the time water goes forward in furrow by shortening the 
furrows .25 Y Yazdanpanah et al. 

(2015) 
I harvest the rainwater .66 N Yazdanpanah et al. 

(2015) 
I use the sprinkler irrigation .78 N Valizadeh et al. (2016);  

Menatizadeh et al. (2016) 
I apply the drip irrigation in parts of my farm and garden  .80 N Valizadeh et al. (2016);  

Menatizadeh et al. (2015) 
I apply the intelligent systems to supervise the amount of water used .75 N Valizadeh et al. (2016) 
I do not irrigate the land during or after the rain .45 N Valizadeh et al. (2016) 
I used the plant varieties resistant to the drought .35 N Valizadeh et al. (2016);  

Menatizadeh et al. (2015) 
I water my farm as much produce as little waste .20 Y Valizadeh et al. (2016) 
I dredge the irrigation canals .16 Y Valizadeh et al. (2016) 
I apply the engineered canals to transport water to the farm  .40 N Valizadeh et al. (2016) 
I continually monitor the irrigation  .27 Y Yazdanpanah et al. 

(2015) 
I use water-saving technologies to reduce water use .72 N Valizadeh et al. (2016) 
    
Indulgence behavior (α = 0.70)     
If my neighbor use much water, I will do it to stay ahead of him  .11 N Self-developed 
If I am given all the globe, I also want something   .06 N Self-developed 
If I am given Korah’s treasure, I still love and have the money .09 N Self-developed 
    
Responsibility behavior (α = 0.85)     
If I do not receive the end time of the shared irrigation by Mirab, I 
told him to cut off the water* .72 N Self-developed 

If the end time of the shared irrigation comes and I am not in my 
farm, I will arrive farm to cut off the water  .89 N Self-developed 

If the end time of the shared irrigation comes and I am not in my 
farm, I will delay in cutting off the water .14 Y Self-developed 

I warm farmers who indulge water  .67 N Self-developed 

Note: *In the Iranian system of water distribution, Mirab is someone who responsible for distributing and controlling the time of 
start and end of the irrigation and water receiving. All the variables were measured in a 5-point Likert scale from 1 “strongly 
disagree” to 5 “strongly agree”, exception two variables of the NGOs’ effectiveness and perceived need, which were measured 
in a 5-point Likert scale from 1 “very low” to 5 “very high.” ** Reference of the items of the termination “perceived need to 
NGOs water interventions” is the same as the NGOs’ effectiveness. 
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Variance = .37), indulgence (σ = .66, σ2 = .28), 
environmental NGOs’ effectiveness (σ = .52, σ2 = 
.28), and the perceived need to environmental 
NGOs’ interventions (σ = .92, σ2 = .85), therefore, 
this assumption was regarded. We also checked out 
the multicollinearity, i.e., the high correlation 
between two or more predictors. As such, we used 
the variance inflation factor (VFI) and tolerance 
statistics (TS). The values less than 10 for the IFV 
and more than .20 for the TS indicate that there is 
no risk of the multicollinearity. The indulgence 
(VIF = 1.07; TS = .93), environmental NGOs’ 
effectiveness (VIF = 1.12; TS = .89), and perceived 
need to environmental NGOs’ interventions (VIF = 
1.08; TS = .92). The homoscedasticity is another 
assumption that expresses at any level of the 
predictor variable, the residual term should have 
the constant variance. Therefore, we use the scatter 
plot of ZPRED and ZRESID. The plot exhibited 
the scattered points of the data. Therefore, the 

regression model meets the homoscedasticity 
assumption. 

Associated with the assumption of the 
independent or uncorrelated errors, we checked out 
the Durbin–Watson test. The test metric varies 
between 0 and 4, and the values less than 1 or 
greater than 3 are definitely the threat. The value 
for this metric was 2.07; therefore, this assumption 
also is confirmed. With regard to normally 
distributed errors, as the figure 4 indicates, the 
distribution of errors has an approximate normal. 
To find out whether there is a linear relationship 
among the predictor and dependent variables in the 
MRS, one way is to check out the P-P plot. 
Therefore, we drew the P–P plot, which indicates 
the cumulative probability of the WCB against the 
cumulative probability of a normal distribution. If 
the values fall on the diagonal of the plot, which 
shows the same distribution as the one specified, 

Table 3. Continue    
Variable Removal Ref. 

NGOs’ effectiveness (α = 0.98)    
To what extent NGOs’ officials come to your region:   
To train and educate farmers about the water conservation 

N 

Rafipour (2015); Barnes and van 
Laerhoven (2015); Ghadami and 
Beigzadeh, (2010); Bromideh 
(2011) 

To deliver advisory and advice services about the water  
conservation N 

Barnes and van Laerhoven (2015); 
Bromideh (2011); Watters 2000; 
Rafipour 2015; Bromideh 2011 

To have dialogue and take your ideas and opinions about the water 
saving N Self-develed 

To solve the water frictions and conflicts N Barnes and van Laerhoven (2015); 
Watters (2000) 

To introduce themselves to farmers N Rafipour (2015) 
To clean up and keep clean the environment N Javid (2015); Bromideh (2011) 
To be familiar and be acquainted with your delegations and 
representatives N Barnes and van Laerhoven (2015) 

To introduce your delegations and representatives to governmental 
and state officials, e.g., and irrigation network and environment N Rafipour (2015) 

To give you feedback and warning information on degradation of 
Lake Urmia N  Watters (2000); Rafipour (2015); 

Bromideh (2011) 
To invite your delegations and representatives to governmental 
conventions N 

Pryor (2004); Rafipour (2015); 
Barnes and van Laerhoven (2015), 
Ghadami and Beigzadeh (2010) 

   
Perceived need to NGOs’ water interventions (α = 0.89)   
How much do you need NGOs’ officials come to your region: N ** 
To train and educate farmers about the water saving N ** 
To give advice about the water saving N ** 
To take your ideas and opinions about the water saving N ** 
To solve the water frictions and conflicts N ** 
To introduce themselves to farmers N ** 
To clean up and keep the environment clean N ** 
To be familiar and be acquainted with your delegations and 
representatives N ** 

To introduce your delegations and representatives to governmental 
and state officials, e.g., and irrigation network and environment N ** 

To give you feedback and warning information on degradation of 
Lake Urmia N ** 

To invite your delegations and representatives to governmental 
conventions N ** 
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otherwise, there are deviations from the distribution 
of interest (Field 2010). 

The multiple correlation coefficient (R) has a 
value of .73 and determination coefficient (R2) .53. 
R square shows the predictors can account for .53 
percent of the variation in the WCB. The ANOVA 
test (F = 73.73, df = 5) indicates a significant value 
at the p ≤ .001. Amongst the predictors, the 
perceived behavior control has the highest value of 
the standardized coefficient (ß = 0.46, SE = 0.07, P 
≤ 0.001, VIF = 1.68). The perceived behavioral 
control emerged as a positive predictor of WCB, 
that is, the more farmers felt confidence that they 
can conserve water in their farms, the more water 
will be saved, which is in accordance with the 
theory of planned behavior. Furthermore, the 
NGOs’ effectiveness (ß = 0.23, SE = 0.12, p ≤ 
0.001; VIF = 1.68), and need to NGOs’ water 
interventions (ß = 0.17, SE = 0.05, p = 0.02; VIF = 
3.67) are other predictors of the WCB. 

DISCUSSION  

The current study aim at testing the 
hypothesized determinants that influence farmers’ 
WCB. In this section, we discuss the results and 
debate why they are attained and compare the 
findings with the previous studies’ findings, which 

may be in line with or in opposition to them. 

Perceived behavioral control and WCB 

The results indicated that perceived behavioral 
control has the strongest ability to predict the 
WCB. In this regard, farmers who had more 
perceived behavioral control were likely to possess 
the less age and farming experience and had more 
land than other farmers had less perceived 
behavioral control. It may relate to interior 
eligibilities, infrastructural, and economic assets 
they possess, e.g., knowledge, skills, competencies, 
and exterior facilities, e.g., monetary resources, 
time etc. This finding is in association with the 
Ajzen’s (1988) remark, stating the greater the a 
person has the perceived behavioral control, the 
stronger his/her intention is an incentive to 
accomplish the behavior, and Hemayatkhah 
Jahromi et al. 2017; Yazdanpanah et al. 2016; 
Gillins 2015; Rahimi Faizabadi et al. 2015; Taylor 
and Todd 1997; Lynne et al. 1995). They declare 
that the perceived behavioral control play a specific 
role in explaining intention and the pro-
environmental behavior-intention. Furthermore, the 
finding is in opposition to Yazdanpanah et al’s. 
(2014) findings, which report although the TPB 
framework emphasizes the importance of perceived 
behavioral control for intention and actual 

  
Figure 4. Histograms and normal P–P plots of normally distributed residuals 

Table 4. Correlation matrix of research variables 

 
Need to 
NGO’ 

intervention 
Responsibility  WCB Behavioral control Indulgence 

NGOs’ 
effectiveness 

 
Need to NGOs’ 

intervention 1      

Responsibility .812 1     
WCB .452 .412 1    

Behavioral control .382 .372 .672 1   
Indulgence -.272 -.192 -.232 -.242 1  

NGOs’ effectiveness 
 .412 .372 .592 .602 -.172 1 

2 Correlation is significant at the 0.01 level (2-tailed). 
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behavior, their findings do not validate and is not in 
line with the theory. 

Environmental NGOs’ effectiveness and WCB 

The results reveal that the perceived 
Environmental NGOs’ effectiveness has a 
significant and positive effect on WCB. If such 
institutions can perform the designated roles, they 
are more likely to change and modify farmers’ 
WCB. The  roles of such organizations can perform 
are extensive, from which are general, done by 
approximately all the environmental initiations, to 
those ones especially are accomplished by the non-
governmental organizations, depending on the 
context they work. Environmental NGOs’ success 
is related to how well and to what extent such 
organizations are successful in accomplishing the 
designated roles. The finding shows that the more 
such institutions achieve their obliged role, the 
more they are able to modify farmers’ WCB. They 
should undertake roles, e.g., education and training, 
which is an integral strategy because the literature 
indicates the positive association of education with 
water conservation (Berk et al. 1993; Gilg and Barr 
2006). Witnesses also signal such policy is a 
remarkable strategy in performing the 
environmental initiatives, e.g., biodiversity 
conservation projects (Jiménez et al, 2015), wild 
life (Department of Environment 2017a, 2017b), 
and water resource management (Kondo 2002). 
Education may not have an indirect impact on 
conservation behavior. For example, education 
leads to individuals tend to be more concerned with 
social welfare, and therefore behave in a more 
environmentally friendly mode (Meyer 2015). In 
the context of agriculture, this may relate to the 
perceived and real injustice of distribution of water 
resources among the farming systems. Therefore, 
one of the roles environmental NGOs can admit is 
to resolve the water conflicts. Thereby, they are 
responsible for resolving the frictions among the 
farmers in water distribution.  

The success of environmental NGOs is closely 
coupled with their advisories or consultancies in 
managing the water resources. A large part of this 
role in agriculture is associated with the sustainable 
utilization of water resources. The literature 
indicates that the vital role of NGOs’ advisory in 
optimizing agricultural water resources (Smith and 
Munoz 2002) and persuading farmers to admit the 
saving water innovations (Assar and Niknami 
2010). When advisories and consultancies are done 
with the role of facilitation of feedback, it is more 
likely to ensure the success of environmental 
NGOs in the water resource management because 
feedback is an effective issue in the field of energy 
(Jensen and Chappin 2017; Shen et al. 2016; Jeong 
et al. 2014), and water use (Otaki et al. 2017; 
Young et al. 2015).  

Furthermore, environmental NGOs can help 
agricultural extension facilitate the communications 
among the farmers and the respective governmental 
organizations, e.g., Department of Water Networks 
and drainage, Department of Environment, and 
Department of Agricultural Jihad. The evidence 
indicates that by fostering conversations among the 
household members, it is possible to absorb the 
audience’ attention to the importance of water 
conservation (Fielding et al. 2012). 

Perceived need to environmental NGOs’ water 
interventions and WCB 

The finding also indicates that the variable of 
the perceived need to environmental NGOs’ water 
interventions affects WCB. Associated with the 
varied needs, the kind of projects may also differ. 
For example, needs may be of informative, 
educational, operational, supportive etc. Therefore, 
recognition of such needs is a vital aspect of 
modifying audience’s behavior. Recognizing the 
farmers’ needs about how environmental NGOs 
deliver their water conservation interventions may 
determine farmers’ WCB. Therefore, before 
administering the environmental and conservation 
policies in agriculture, an integral strategy is to 
evaluate farmers’ needs in water resource 

Table 5. Linear regression model 

  
Unstandardized 

Coefficients 
Standardized 
Coefficients   Collinearity Statistics 

 B Std. Error Beta (B) t Sig. Tolerance VIF 

(Constant) 2.54 .16  15.13 .001   
Behavioral control .66 .07 .463 9.25 .001 .59 1.68 

Indulgence  -.04 .04 -.04 -.91 .36 .89 1.11 
Responsibility  .06 .03 .08 .01 .98 .31 3.20 
Need to NGOs .11 .05 .171 2.35 .02 .27 3.67 

NGOs’ 
effectiveness .60 .12 .233 4.74 .001 .59 1.68 

Dependent variable: WCB, 1 Test is significant at P < 0.05, 3 Test is significant at P < 0.001 
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management. These interventions may include the 
resolution of conflicts on water distribution and 
water conservation training. There may be some 
obstacles for NGOs to meet the target groups’ 
needs. For example, the limited financial resources, 
inefficient NGOs relations with the state and state’s 
attitude towards the NGOs’ weaknesses are the 
main obstacles NGOs face (Damari et al. 2014). In 
water resource management, farmers need to the 
best irrigation time and duration, standards of 
plants’ water needs etc. 

Unexpected results 

An unexpected finding emerged in the study, 
which was not in accordance with the past studies 
and theory was that the responsibility and 
indulgence could not influence WCB.  

CONCLUSION 
This study empirically investigates the 
hypothesized impact of the variables, 
environmental NGOs effectiveness, need to NGOs’ 
water interventions, responsibility, indulgence, and 
perceived behavior control on water conservation 
behavior (WCB). As such, identifying the 
determinants of farmers’ water conservation 
behavior causes the policy makers can attain an in-
depth understanding of the ways by which they can 
positively influence farmers’ water demand to 
revive Lake Urmia. The impact of water behavioral 
control indicates that policy makers need to 
promote farmers’ water conservation behaviors 
through developing and providing the knowledge, 
skills, capabilities, facilities, costs related to 
farming activities, e.g., irrigation. Likewise, the 
environmental NGOs effectiveness and the 
perceived need to NGOs’ water interventions 
influence WCB. We suggest evaluating the 
environmental NGOs by the respective 
governmental institutions, typically support such 
volunteer organizations indirectly, to make sure 
they perform their role as efficiently as possible. 
Furthermore, it is recommended the environmental 
NGOs officials’ assess farmers’ relevant needs in 
water management. Therefore, the approved 
policies should be consistent with the farmers’ 
needs and expectations. 

A strength of the study is that data are based on the 
causation relation; we are able to establish causal 
relationships between variables. Furthermore, a 
limitation is that we did not focus on the diversity 
of farmers, which have different water needs and 
demands. 
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