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ABSTRACT
The literature is full of the inquiries that have established the association of ecological
awareness with conservation behavior, but witness on the layers of awareness of the
environmental institutions in agriculture, i.e., environmental NGOs is lacking.
Therefore, this contribution quantitatively examines the association of farmers’
awareness of environmental NGOs with water conservation behavior (WCB) using the
non-experimental data. The research population includes all farmers of Mianduab city
in the South Basin of Lake Urmia (N ≈ 23750), of which a sample composed of 368
farmers responded the survey. Miandoab city includes three districts (Baroogh,
Marhamatabad and Central Miandoab), 11 villages (Zarrinehrud, Southern Zarrinehrud,
Northern Zarrinehrud, Marhamatabad, North Mokrian, Southern Marhamatabad,
Eastern Ajorloo, Western Ajorloo, Baroogh, Northern Marhamatabad, and Middle
Marhamatabad) and 120 rural areas. The questionnaire was approved by a group of
specialists in the field of agricultural extension and education. After conducting a pilot
study, the reliability of the index of WCB was assessed using the Cronbach’ alpha. To
determine whether the awareness of environmental NGOs is coupled with the WCB, we
conducted chi-square (χ2) with the metrics, e.g., Ф and Cramers’ V. The resulting from
Contingency Table Analysis (CTA) indicates that farmers’ awareness of the ontology,
task scope, roles, and officials of the environmental NGOs are correlated to WCB. In
conclusion, it is recommended that the NGOs’ officials need to regard farmers’
awareness of such institutions, which possibly creates the opportunities by which
farmers can voluntarily participate in solving the water crisis and revivification of Lake
Urmia.

INTRODUCTION1

I

ran’s agricultural sector uses more than about
92 percent of the total annual water (Karimi et
al. 2012; Alizadeh and Keshavarz 2005;
Bagheri and Malek Mohammadi 2005), but the
productivity of water use is slight and lies below
the standards (Shahroudi and Chizari 2009;
Tarazkar and Najafi 2007; Bagheri and Malek
Mohammadi 2005). The witness indicates, for
instance, the productivity of water use is 0.7 Kg
irrigated wheat per 1 cubic meter water, compared
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to the reasonable level of 1 to 1.7 Kg irrigated
wheat per 1 cubic meter water (Alizadeh and
Keshavarz 2005; Zwart and Bastiaanssen 2004).
The conservation of water in farming systems
causes the increased economic revenues for farmers
and creates the surplus water for returning to
natural ecosystems, e.g., forests, lakes, rangelands.
The latter is an integral aspect in the Iranian
agricultural policies because such enterprises, often
degrade the natural ecosystems, for instance,
decrease in the underground water through the
drilled agricultural wells (Valipour et al. 2009),
decline of the land fertility owing to changing the
land use (Rezvani and Safaei 2006), salinity and
pollution of the water (Hasan Shahi et al. 2010;
Charharsough and Mirdamadi 2007), and
degradation of rangelands (Jalali and Abadi 2017;
Haji Mir Rahimi and Nabae 2006). In relation to
this, one of the potential roles assigned to
agricultural section is the efficient utilization and
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conservation of the local natural resources. A
philosophical viewpoint behind this issue is to
refine the paradigm of productionism, which has
been replaced with the post productionism (Wilson
2007). The novel paradigm defines more extensive
and multiple functions for agriculture, e.g.,
conservation of the landscapes, produce the
beautiful landscape, biodiversity, attractive space
for recreation, clean water, a healthy soil, animal
welfare etc. (Leeuwis and Van den Ban 2003).
Lake Urmia, one of the largest saltwater lakes
in the world, is a highly endangered ecosystem
(Lak and Darvishi Khatuoni 2016; AghaKouchak et
al. 2015) (see Figure 1 and 2). The degradation of
the aqua-ecosystem of Lake Urmia (Parsa and
Salehi 2016; Ahmadyan and Asghari 2014) is an
example affected by the built dams (Hosseini and
Banihabib 2014), overexploitation of water from
rivers streaming the lake (Safari and Zarghami
2013), construction of Shahid-Kalantari highway
through the lake (Salimi Torkamani 2011), and the
decreased productivity of farming systems around
the lake (Safari and Zarghami 2013). Lake Urmia,
one of the largest saltwater lakes in the world, is a
highly endangered ecosystem (Lak and Darvishi
Khatuoni 2016; AghaKouchak et al. 2015) (see

Figure 1. The latest Lake Urmia water-level data from
1965-2009 (Zarghami, 2010)

Figure 2. The degradation and drought of Lake Urmia
(left 1998 and right 2011)
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Figure 1 and 2).
One of the most effective ways to reverse the
decline of this lake is to encounter the development
patterns that have contributed to the current crisis
(Nouri et al. 2017). For instance, although the
projects implemented to transfer of water from the
Aras basin, Ghezelozan and the Caspian Sea
provide and fulfill the needed water for restoring
the ecosystem (Zarghami and Ehsani 2011;
Rezapour Tabari 2010), they have social,
economic, and environmental expenses and also
transmit the crises in other areas. As opposed to
such viewpoint, it is possible to intervene in the
stakeholders’ behavior who are the main users of
the water resources. In this case, one of the
stakeholders is a farmer-group because Lake Urmia
interacts with the farming lands in which a group of
around 6 million people cultivates their agricultural
products (Shadkam et al. 2016). Therefore, it is
possible to revive Lake Urmia by saving the
surplus water in agricultural systems to return to
the lake.
The improved water productivity (Heydari
2010; Vazifedoust et al. 2008) is accomplished by
adopting new improved technologies, e.g.,
sprinkler irrigation (Norouzi and Chizari 2006;
Karami et al. 2006; Bagheri and Malek
Mohammadi 2005; Alizadeh and Keshavarz 2005),
irrigation schedules (Karimi et al. 2012), and price
initiatives (Beecher et al. 2000). As opposed to
such technical initiatives (Khoshfar et al. 2015),
social scientists advocate a variety of cultural,
political, institutional, and economic strategies to
manage the natural resources by changing in social
processes, e.g., farmers’ land and water use
behavior (Valizadeh et al. 2016; Yazdanpanah et al.
2015; Miller 1998). In fact, environmental
catastrophes are perceived due to the direct and
indirect impact of human behavior (Ferdousi et al.
2007). In general, establishing the effective linkage
and dialogue among ecologists, economists, and
social scientists are the indispensable issue for
future
advances
in
sound
management
interventions of the natural resources (Swinton et
al. 2005; Leeuwis and Van den Ban 2003).
We assume that farmers’ water use behavior is
changeable via the interventions delivered by the
environmental Non-governmental organizations
(NGOs). The history of water management,
especially in developing countries, indicates that
the centralized management is no perfect way
(Jalali and Abadi 2017). Therefor, a preliminary
step to change in the farmers’ attitude and
behavior, but not enough (A strong environmental
awareness does not indicate a greater
environmental behavior (Mei et al. 2016)), is to
understand whether the Iranian farmers’ are aware
of such institutions. It is because the environmental
NGOs in Iran are novice in implementing
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environmental initiatives, especially in agriculture.
Therefore, we found an awareness–behavior gap in
the literature and bridged them, especially
awareness of the environmental NGOs. The
promotion of the farmers’ awareness of
environmental catastrophes, which are caused by
their agricultural activities and the disseminated
agri-environmental enterprises by NGOs, is a
substantial intervention to increase in the rate of
adoption of water conservation behavior (WCB).
Therefore, the aim of this contribution is to
investigate the association of farmers’ awareness of
NGOs with WCB.
Literature review
Environmental awareness
Environmental awareness emerged in the
advanced countries in the late 1960s and grew up
after the Cold War, as the environmental problems
appeared worldwide in the 1980s (Khoshfar et al.
2015). The concept of “environmental awareness”
implies the knowledge about the environment and
the tailored attitudes, values, and skills necessary to
solve the environmental challenges (Ahmad and
Panni 2014; Sengupta and Maji 2010). While
people may be strongly aware of the risk of the
environmental challenges, the economic growth
avoids modifying their own behavior (Wong and
Wab 2008). The ultimate goal of environmental
protection in connection with the social
environment is to increase the environmental
awareness at the community level, and to
strengthen the environmental culture in practice
(Khoshfar et al. 2015). In this regard, efforts should
be directed to train the public and disseminate
environmental information at the state level (Sani
1999). Without the educational component, NGO’s
will not achieve their goals in lobbying for
changing the policies and public perception (Singh
and Rahman, 2012). The environmental educations
should be interdisciplinary and examine the major
environmental issues from local, national and
international points of view (Sengupta and Maji
2010).
Changes in knowledge and awareness is an
initial step in changing the attitudes and therefore
changes in individual and collective behavior
(Khoshfar et al. 2015). Therefore, education and
training are the effective ways to change the
community behavior and action (Salehi and
Pazokinejad 2013; Adhami and Akbarzadeh 2010;
Sani, 1999), although the abstracted education
cannot insure the behavior change (Oğuz and
Kavas 2010).
Water conservation and WCB
By behavior, it is meant that the overt and
observable actions taken by the individuals in
response to a comprehension of the environmental
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issues (Mei et al. 2016). The water conservation is
also defined as any beneficial reduction or
modification of the water use (Beecher et al. 2000),
reachable through reducing the demand for water
and losses of water and improving water use
practices. These definitions have constraints.
Griffin and Stoll (1982) point out if water
conservation is defined as the improved
consumption of water, then it may be not in
accordance with the goal of improved social
welfare. Achieving the reduced water consumption
is a beneficial issue, but it may decrease
consumers’ satisfaction and impose the costs. One
cost is the loss of availability of water through
behaviors that should be performed, e.g., shorter
showers, dirtier cars, and smaller or browner lawns.
Another cost deals with the opportunity cost, as
consumers should lose options at the expense of the
reduced water, e.g., increased use of concrete and
pavement, which are substituted for lawns.
Therefore, selecting any initiative to conserve
water resources causes the loss of other things or
options. In general, WCB may be induced in
various ways through the utility of the policies and
enterprises.
Environmental awareness and WCB
There is many papers in the literature that
focus on the association of environmental
awareness with the sustainable, environmental and
pro-environmental behaviors, e.g., Kamaruddin et
al. (2016); Sabzehei et al. (2016); Salehi and
Emamgholi (2012), and involvement in the
environmental management, e.g., Kamaruddin et al.
(2016). Salehi and Emamgholi (2012) conclude
that environmental awareness is a positive and
significant coupled with the environmental
behavior. Ahmadian and Haghighatian (2016) have
conducted a sociological study to investigate the
role of cultural factors on urban environmental
behaviors in Kermanshah province, Iran. Their
research verifies the hypothesis that the
environmental awareness is correlated to the
environmental behavior. Oğuz and Kavas (2010)
have done a research on environmental of 212
students with the different major in Ankara,
Turkey. They conclude that despite the research
sample perceives an increased credit about the
environmental discourse; there is a little awareness
of environmental dilemmas. Unlike the above
research, Mei et al. (2016) report the environmental
awareness and behavior do not seem positively
linked. Kamaruddin et al. (2016) also point out
there is a moderate to a strong association between
the community awareness of the environmental
programs planned under the Local Agenda 21
(LA21) and community stakeholders’ participation
in such schemes. The environmental awareness and
values can also be the predictors of environmental
behavior or commitment (Mei et al., 2016). Beedell
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and Rehman (2000) also find out that farmers with
greater environmental awareness and involvement
in conservation schemes are more impacted by the
conservation issues than management concerns
compared with other farmers.
Scott and Willits (1994) are convinced that
people with greater environmental awareness are
more likely to adopt pro-environmental behavior
than those with less environmental awareness. The
results of a study conducted by Zhong and Hu
(2014) show that farmers who participate in the
conservation programs are more likely to use the
Best Management Practices (BMP). Using the
structural equation modeling, Aregay et al. (2017)
indicate that conservation behavior is indirectly
influenced by the environmental knowledge via
environmental attitude. In contrast, in the study
using the binary probit regression model, Kim and
Moon (2012) declare that environmental awareness
cannot explain environmental behavior. In the
groups that value the pro-environmental actions,
the consumption-reducing behavior may be more
readily known as the pro-social, and therefore
worthy of higher status than in the groups that are
characterized by the lower levels of environmental
awareness and concern (Brooks and Wilson 2015).
Arcury (1990) also believes that individuals with
more knowledge and awareness of environmental
issues are more likely to take a pro-environmental
action. Using the structural equation modeling
(SEM) and a health belief model (HBM) to
investigate the effects of perceived susceptibility,
severity, benefits, and barriers on farmers’
awareness of towards environmental degradation,

Bayard and Jolly (2007) conclude that awareness of
environmental degradation affects all economic
groups’ environmental behaviors. In general, the
literature declares that environmental awareness
should lead to the pro-environmental behaviors,
and therefore handle the crisis. For instance,
Mancha and Yoder (2015) remark that the
ecological awareness should improve to ameliorate
the impact of global warming.
Awareness of environmental NGOs
The awareness of institutions that voluntarily
intervene and handle the environmental crises
creates an opportunity through which people
collaborate on environmental initiatives. The
environmental NGOs are closely related to a
variety of roles. For example, they promote
environmental awareness of pollution control by
establishing the seminars, workshops, camps, and
training the local people (Kumar 2014). The
research indicates that people may not be sufficient
aware of environmental non-govern mental
organizations, although their participation in an
environmentalist group or organization is slight
(Altin et al. 2014). In Iran, environmental NGOs
are novice and go forward in a preliminary step to
be evolved. Table 1 shows the wide range of
activities the environmental NGOs accomplish in
Iran, although their penetration in agriculture is a
bit. There are little advertising policies on
environmental NGOs; as a result, local people are
not acquainted with such institutions and are not
aware of the activities these institutions cover.
The baseline framework: a whole perspective

Table 1. The registered and active environmental NGOs in two provinces close to Lake Urmia
Provinces

Supporting organization
Department of Cooperative
National Youth Organization
Social Welfare Bureau
Government

Azerbaijan Gharbi
Department of Environment
Provincial Government
MSRT (Ministry of Sciences,
Research, and Technology)
Federation
Physical education department
MSRT
Government
Azerbaijan Shraghi

Provincial Government
National Youth Organization
Environmental organization
Ministry of Country (MC)

Total

Reference: Department of Environment (2017a, 2017b)
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Environmental NGOs’ scope
Wildlife, biodiversity, environmental
education, research, pollution, sport and
environment, tourism, youth, women
Pollution
Women, environment
Wildlife, biodiversity, environmental
education, pollution, sport and environment,
tourism, youth, women
Tourism, sport, and environment,
environmental education, research
Youth, women, sport, environment,
Environment, youth
Sport and environment, environmental
education, youth, women
Tourism
Youth, tourism, sport and environment,
pollution, environmental education, research
Youth, tourism, sport and environment,
pollution, environmental education, research,
wildlife, biodiversity
Youth, tourism, sport, and environment,
pollution, environmental education, research
Youth, tourism, sport and environment,
tourism, sport and environment
Youth, tourism, sport and environment,
pollution, environmental education, research

N

Reference

2
1
1
4
2

Department of
Environment
(2017a)

2
1
2
2
15
3
8
4
5
1
53

Department of
Environment
(2017b)
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Sjoedén cited by Pyrko and Norén (1998),
offers a behavioral model, which is intended to
debate about the behavioral changes through the
fulfillment of the three factors, i.e., information,
knowledge, and attitude, as they are in this order.
The attitudinal model has been a subject of frequent
criticism. It is discussed that the campaigns that
aim at influencing individuals’ behavior towards a
more conservation lifestyle are characterized by the
very simplified and technical viewpoint. Although
such theoretical framework cannot be void of
criticism, we have concentrated on a part of the
foundation, which is consistent with the research
objective, i.e., the association of awareness of
NGOs with the WCB (see Figure 3).
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1.

To find out farmers’
environmental NGOs;

awareness

of

2.

To examine farmers’ WCB;

3.

To perceive the association of farmers’
awareness of environmental NGOs with
WCB.

Furthermore, we developed the following
hypotheses:
Hypothesis 1: Awareness of environmental
NGOs will be associated with the WCB.
Hypothesis 2: Awareness of the existence of
the environmental NGOs will be associated with
the WCB.
Hypothesis 3: Awareness of environmental
NGOs’ task scope will be associated with WCB.

Figure. 3. The baseline framework of the study

The environmental NGOs can voluntarily
deliver services to conserve Lake Urmia. They are
delegations that try to complement the state and
local governmental policies (Steger et al. 2006;
Sani 1999). Although there are the enterprises to
improve water use, we focus on environmental
awareness to change farmers’ WCB. The reason
behind this issue is that most environmental NGOs
still underpin their communication campaigns and
strategies on the simplistic assumption, i.e., people’
more knowledge and awareness causes more
enlightened behavior (Gough and Scott 2003).
Furthermore, the public support is equally essential
in order to ensure institutions’ achievement in
administering the environmental policies and
schemes (Sani 1999). Environmental awareness is
the preliminary step that leads to the
accomplishment of the responsible behavior (Mei
et al. 2016; Sengupta and Maji 2010). For example,
as farmers’ environmental awareness has increased,
especially regarding water resource protection, they
have been prompted to protect water resources
(May et al. 2002).
Environmental awareness is related to
environmental concerns and issues, e.g., air and
water pollution, waste management, climate change
(Mei et al. 2016; Nor et al. 2013; Shobeiri et al.
2007), and public transportation, declining carbased mobility (Hopkins, 2016; Sukor et al. 2014),
and coastal litter (Kiessling et al. 2017). We
recognized an awareness-behavior gap in the
literature because there is little investigations on
farmers’ awareness of the environmental NGOs
and WCB. In this respect, the objectives are the
following:
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Hypothesis
4:
Awareness
of
the
environmental NGOs’ roles will be associated with
WCB.
Hypothesis
5:
Awareness
of
and
communication with the environmental NGOs’
officials will be associated with WCB.

MATERIALS AND METHODS
Research design and sample
A field-based survey was performed to collect
cross-sectional data for testing the research
hypotheses. The research follows the correlational
research design in nature. We determined 368
farmers as the sample size using the Krejcie
Morgan’s table of sample size. They were sampled
using the stratified random sampling; of the
population (N ≈ 23750) included all the farmers of
the South basin of Lake Urmia, Iran (see Figure. 4).
Lake Urmia is the second largest and permanent
saline inland in the world. We asked respondents
for completing a self-report questionnaire. Prior to
conducting the main research, a group of faculty
members validated face validity of the
questionnaire. Furthermore, we conducted a pilot
study and applied Cronbach’ Alpha method to test
the reliability of the index of WCB. The statistical
models, e.g., Pearson chi-square correlation, e.g.,
metrics of Phi and Cramer’s V, Yates’ Continuity
Correction (YCC), and Likelihood Ratio (LR) were
applied to analyze the data.
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deleted the inappropriate items; finally, the left nine
items were regarded to measure the concept (α =
.83). The five items, on a binary scale (Yes/No),
also measured the awareness of environmental
NGOs.
3.3. Data analysis
The SPSS (version 15) was applied to assess
and analyze the cross-sectional data.

RESULTS
Demographic and professional profile of
respondents
Figure 4. Research site

3.2. Research variables
Initially, the index of WCB was measured by
the 14 items on a 5-point scale, i.e., agree (5),
slightly agree (4), neutral (3), slightly disagree (2),
and disagree (1).” Using the Cronbach methods, we

While the majority of farmers (99.73%) were
male, only 0.27 % were women. The average age
of the respondents was 45.11 years old (45.11 ±
15.58) and the highest category (45.80%) belongs
to the age group 30 to 50, which shows a middleaged. The highest frequency (39.40%) of the
respondents (145 people) have secondary school
and diploma and the lowest frequency of them
(1.90%, n = 7) shows the highest level of formal
education, i.e., M.Sc. and above. Associated with

Table 2. Demographic and professional profile of respondents (n = 368)
Characteristics
Level
Male
Gender
Female

Mean

SD

45.11

15.58

Farming experience (Year)

31.44

22.75

Water land (ha)

2.97

2.62

Age

Educational attainment

Income

a

Accommodation location

Rain-fed land (ha)
Supplying water
a.

100

Number
367
1

Percent
99.73
0.27

17-30 (Young)
30-50 (Middle-aged)
50-75 (adult)
≥78-85
Missing

69
169
120
9
1

19
45.80
32.50
2.40
0.30

Illiterate
Primary school
Secondary school and diploma
Bachelor
M.Sc. and above
Missing

84
101
145
28
7
3

22.83
27.45
39.4
7.61
1.9
0.81

Xi < $ 131.60
131.60 to $ 263.15
263.15 to $ 789.47
Xi > $ 789.47
Missing

216
53
56
15
28

58.7
14.4
15.22
4.08
7.6

Rural
Metropolitan and city

345
23

93.75
6.25

0.49
River
292
79.10
Well
76
20.90
Income was initially surveyed based on the Iranian Rials and then converted to the American Dollars ($).

2.58
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Variable

Table 3. Frequency and presence of items associated with the farmers’ awareness of the environmental NGOs
No
Yes
Reference
Questions

Awareness of the environmental
NGOs

Are you aware of the ontology of
the environmental NGOs in the
region?
Are you aware of the existence of
environmental NGOs in your
region?
Are you aware of environmental
NGOs’ roles in your region?
Are you aware of environmental
NGOs’ task scope in your region?
Are you aware of environmental
NGOs’ officials in your region?
Reference: Research findings

n

%

n

%

330

90.4

35

9.6

337

92.3

28

7.7

346

94.8

19

5.2

350

95.9

15

4.1

347

95.1

18

4.9

Self-developed

Self-developed

the monthly revenue from agricultural activities,
58.70 percent of the respondents (216 people) fall
into the category less than $ 131.60, 14.40 percent
(53 people) earning money between 131.60 to $
263.15, 15.22 percent (56 people) between $
263.15 to 789.47, and only 15 farmers (4.08%) get
money more than $ 789.47. The majority of
farmers 345 (93.75%) lives in rural areas and the
remaining are residents of the metropolitans and
cities. Results also indicate that the average job
experience is 31.44 years with a standard deviation
of 22.75 (31.22 ± 22.75). The average irrigated
land of the respondents is 2.97 with standard
deviation 2.62 (2.97 ± 2.62), and the average rainfed land is 0.49 ha and with standard deviation 2.58
(0.49 ± 2.58). While 292 farmers (79.10%) supply
water from the river to irrigate their land, 76
farmers (20.90%) use well (Table 2).
Awareness of environmental NGOs
Table 3 shows the frequency and percentage
of the items relevant to farmers’ awareness of
environmental NGOs. As shown in this table, the
majority of farmers are not sufficiently aware of the
environmental NGOs (also see Figure 5).

Self-developed
Self-developed
Self-developed

Table 4 also shows the items by which the
WCB has been measured. The mean and standard
deviation of this index are 2.43 and 0.60,
respectively (2.43 ± 0.60), which indicates that
farmers’ WCB falls into the moderate and good
level.
Segmentation of the respondents based on the WCB
We split farmers up four groups. As the
categorized four groups of farmers violates the
assumption of the CTA, i.e., the expected
frequency should not be less than five; therefore,
we integrated the categories together. A risk
threatens when the expected frequencies are too
low, it probably shows that the sample size is too
small and the deviation of sampling distribution
from a chi-square distribution (Field 2010).
Therefore, we categorized farmers into two
categories based on their WCB; i.e., lower and
upper the mean. The results showed that 54.07
percent of the farmers (n=199) characterized by
lower the mean, while, 45.65 percent (n=168) fall
into upper the mean (Table 5).
Association of awareness of environmental NGOs
with WCB
Before performing the CTA, we compared the
probability distribution of WCB with normal
distribution using the P-P chart. As shown in figure
6, these two distributions are roughly overlapping.

Figure 5. The bar chart of items relevant to farmers’
awareness of environmental NGOs

Inferential statistics
Water Conservation Behavior (WCB)
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To examine the association of farmers’ WCB
with the awareness of environmental NGOs, we use
CTA. Two variables are categorical (discrete) and
nonparametric, as a result, the chi-square (χ2 ) test is
useful (Mehdad et al. 2011). Furthermore, we
regarded the assumption of the chi-square test, e.g.,
independence of the data, i.e., unrepeated-measures
design (Field, 2010). Moreover, one of the main
assumptions of this test is the more than 20 percent
of the expected frequencies should not be less than
5, more simply, the expected frequencies should be
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Table 4. WCB
WCB (α = 0.83)

Mean

1. I water the farm in the cool time of
the day (morning, evening, night)
2. I put the cover around the plant
root to avoid evaporating the water
3. I reduce the time water goes head
in the furrow by shortening the
furrows
4. I harvest the rainwater
5. I apply sprinkler irrigation
6. I use the drip irrigation in parts of
my land
7. I apply the intelligent systems to
control the amount of water used
8. I do not water during or after the
rain
9. I use the plant varieties that are
resistant to drought
10. I water my land in the way that
produces little waste
11. I dredge the irrigation canals

12. I apply the concrete canals to
transport water to the farm
13. I
monitor the irrigation
continuously
14. I use water-saving technologies
to decrease the water use

Std.
Deviation
.94

.835

Y

2.30

.81

.809

N

3.40

1.01

.822

Y

2.07

.66

.812

N

2.24

.91

.804

N

2.16

.79

.801

N

2.19

.85

.805

N

2.96

1.12

.807

N

2.92

1.12

.811

N

3.57

.95

.824

Y

3.72

.87

.820

Y

2.82

1.134

.816

N

3.79

.82

.825

Y

2.28

.94

.802

N

1) Null hypothesis: H : Observed ≠ Expected
2) Alternative hypothesis: H : Observed = Expected

When a 2 × 2 CTA is used, i.e. two categorical
variables, each with two categories, then Pearson’s
chi-square tends to create the significant values that
are too small, i.e., which makes a Type I error. As a
result, it is recommended to apply the Yates’
Continuity Correction (YCC)2.
As such, we used 2×2 CTA. As there are
some cells in this table with expected values less
2

Yates’s continuity correction is calculated by the following
formulae:
|

| .

In which, χ2 is Pearson’s chi-square, i represents the rows in the
contingency table and j represents the columns, 0.5 is a constant
value that is subtracted from the absolute value of this deviation
before squaring. Therefore, we regarded this correction.
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Removal

3.49

greater than 5 (Field 2010; Kalantari 2010). In
CTA, the dependent variable, outcome or criterion,
is embedded in the row and the independent one in
the column. In such analysis, while the null
hypothesis includes the observed data set are
independent from expected data set, the (statistical)
alternative one contents the observed data set are
dependent from the expected data set. They are the
following:

Formula 1: χ = ∑

Factor scores

Ref.
Rahimi Feyzabad et al.
(2016); Yazdanpanah et
al. (2015)
Yazdanpanah et al. (2015)
Yazdanpanah et al.
(2015); Rahimi Feyzabad
et al. (2016)
Yazdanpanah et al. (2015)
Rahimi Feyzabad et al.
(2016); Valizadeh et al.
(2016)
Valizadeh et al. (2016)
Valizadeh et al. (2016)
Valizadeh et al. (2016)
Valizadeh et al. (2016)
Valizadeh et al. (2016)
Rahimi Feyzabad et al.
(2016); Valizadeh et al.
(2016)
Rahimi Feyzabad et al.
(2016); Valizadeh et al.
(2016)
Yazdanpanah et al. (2015)
Valizadeh et al. (2016)

than 5, we used Fisher’s exact test, although it is
applied for 2×2 table only. The result indicated that
the Fisher’s exact test is significant (chi-square =
19.98, p < 0.001). Pearson’s chi-square test was
used to compare the frequency data and the
associations were assessed with Cramer’s V, a type
of correlation coefficient appropriate for the
categorical data. In particular, Cramer’s V is a
metric of correlation derived from the Pearson chisquare. Cramer’s V ranges in the value from −1 to
+1 for 2 ×2 tables and from 0 to 1 for more general
tables, i.e., 0 ≤ Cramers’ V ≤ 1 (Olive, 2012),
which is assessed using the asymptotic standard
error assuming the null hypothesis. The closer the
value is to 1, the more the categorical responses are
highly correlated to one another. Being close to 1
signals of the strong dependency between
independent and dependent variables.
We also measured the effect size for chisquare test. The effect size is a measure that
indicates real correlation or effect of the
independent variable(s) on the dependent variable
(Indira et al., 2015). According to Khalilzadeh and
Tasci (2017), in the crosstabs with the chi-squared
test, Cramer’s V is an effect size metric, which
ranges .20, .50, and .80 for small, medium, and
large effect size, respectively. Cramer’s V is also
applicable for testing the relationships between
more than two categorical variables with more than
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Table 5. Two groups of farmers based on the water conservation behavior (WCB)
Variable
Levels
Frequency
Lower the Mean
199
Water Conservation Behavior
Upper the Mean
168
(WCB)
Missing
1
Total
367

two categories. The Cramer’s V is considered
superior to Pearson’s C and its calculation is
Cramers’ V =

(

, where k is the length of the

)

smaller dimension (row or column). The Phi is
defined as Ф =

, where

is the value of chi-

square, and n is the sample size. Since the Ф
coefficient is limited to 2 × 2 contingency tables,
Pearson’s contingency coefficient C and Cramer’s
V are more appropriate measures for larger tables
with categorical variables of more than two
categories. To better understanding of the analysis,
we drew up the Figure 7, which is a summary of
the segmented properties based on the farmers’
perceptions.
According to the results of CTA shown in
Table 6, awareness of the kind of the
environmental NGOs is not significantly correlated
to WCB (chi-square = .56, df = 1, p = 0.45). The
nature of this finding has a root in the ontological
issue. This finding indicates that awareness of
environmental NGOs is not associated with the
WCB. The Yates’ Continuity Correction is .33,
which is not significant at p = .05. Furthermore, the
Likelihood Ratio also equals .56, which is also not
significant at p = 0.47.
There is not a significant relationship between
awareness of the existence of the environmental
NGOs and WCB (chi-square = 4.35, df = 1, p =

Figure 6. P-P chart for water conservation behavior
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Percent
54.07
45.65

Cumulative frequency
54.10
100

0.28
100

0.03). The value of Yates’ Continuity Correction is
3.56 (df = 1), which is significant at p ≤ .05.
Likelihood Ratio also equals 4.35 (df= 1), which is
significant at p < 0.05. Moreover, the awareness of
the environmental NGOs’ task scope is
significantly associated with the WCB (chi-square
= 4.28, df = 1, p = 0.03). This finding also unveils
that the awareness of environmental NGOs’ task
scope is associated with the WCB. The YCC is
3.35 (df = 1), which is significant at p ≤ .05, and
the LR also, which equals to 4.30 (df = 1), is
significant at p ≤ 0.03. This finding indicates that
the awareness of the existence of the environmental
NGOs is correlated to the WCB in agriculture. The
rationale behind this finding is the fact that when
farmers are aware of the existence of such
institutions, they are more likely to be motivated to
increase their knowledge and awareness of the
environmental concerns, and therefore promote
their conservation water-use behavior. In this
regard, farmers with higher information and
awareness of environmental campaigns, e.g.,
NGOs, have a greater WCB. Associated with the
relationship of awareness of the roles of the
environmental NGOs and WCB, the results of the
test corroborate the alternative hypothesis with chisquare = 4.91 (df = 3), which is significant at p <
0.02). The YCC has the value of 3.81 (df = 1),
which is significant at p ≤ .05. The LR, moreover,
is 5.01 (df= 1), and significant at p < 0.02. This
finding indicates that awareness of environmental
NGOs’ roles is related to WCB. When farmers are
aware of environmental NGOs’ roles, they are

Figure 7. Summary of segmented properties based
on the farmers’ perceptions
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Table 6. A summary of segments intersected by the environmental NGOs and WCB
WCB
Seg. 2
frequency
Obs. (%)
Exp. (%)
146(44.8%)
148.1(89.0%)

2

187(56.2%)
181.7(94.9%)

146(43.8%)
151.3(89.0%)

3

191(55.8%)
186.6(97.0%)

4

5

Variable

Seg. 1
frequency
Obs. (%)
Exp. (%)
180(55.2%)
177.9(91.4%)

1

Seg. 3
frequency
Obs. (%)
Exp. (%)
17(48.6%)
19.1(8.6%)

Phi, Cramers’ V
(metric of effect
size)

Seg. 4
frequency
Obs. (%)
Exp. (%)
18(51.4%)
15.9(11.0%)

chi-square, df,
p-value

YCC, LR*

χ 2(1, N=361)
=.56, p= 0.45

YCC = .33, P =
.57, LR= .56, p =
0.45

10(35.7%)
15.3(5.1%)

18(64.3%)
12.7(11.0%)

χ 2(1, N=361) =
4.35, p= 0.03

YCC = 3.56, P =
.05, LR= 4.35, p =
0.03

Ф= .11, Cramers’
V = .11, p = .03

151(44.2%)
155.4(92.1%)

6(31.6%)
10.4(3.0%)

13(68.4%)
8.6(7.9%)

χ 2(1, N=361) =
4.28, p= 0.03

YCC =3.35, P =
.05, LR= 4.30, p =
0.03

Ф= .11, Cramers’
V = .11, p = .03

193(55.8%)
188.8(98.0%)

153(44.2%)
157.2(93.3%)

4(26.7%)
8.2(2.0%)

11(73.3%)
6.8(6.7%)

χ 2(1, N=361) =
4.91, p= 0.02

193(56.3%)
187.2(98.0%)

150(43.7%)
155.8(91.5%)

4(22.2%)
9.8(2.0%)

14(77.8%)
8.2(8.5%)

χ 2(1, N=361) =
7.99, p= 0.005

YCC = 3.81, P
.05, LR= 5.01, p
0.02
YCC = 6.68, P
.01, LR= 8.26, p
0.001

=
=
=
=

Ф = .03,Cramers’
V = .03, p = .45

Ф= .12, Cramers’
V = .12, p = .02
Ф= .15, Cramers’
V = .15, p = .004

Note: 1: Awareness of ontology of the environmental NGOs, 2: Awareness of existence of the environmental NGOs, 3: Awareness of the
environmental NGOs’ role scope, 4: Awareness of the environmental NGOs’ task scope, 5: Awareness of the environmental NGOs’ officials.
“Seg.” represents the segment. *“YCC.” is Yates’s Continuity Correction and “LR.” is acronym of Likelihood Ratio.

likely to be capable of collaborating with the
environmental enterprises designated to such
institutions. Such awareness and advocacy are
predominant in promoting certain concepts like the
restoration of ecosystems, sustainable development,
and conservation of the natural resources. It is
important to understand how farmers perceive
NGOs’ roles, and then to regard how this
perception is relevant to the WCB. The results,
based on the CTA, also indicates that there is a
significant relationship between awareness of the
environmental NGOs’ officials and WCB (chisquare = 7.99, df = 1, p = 0.005). The YCC is 6.68
(df = 1), which is significant at p ≤ .01. The LR,
likewise, 8.26 (df= 1) is significant at p ≤ 0.004.
This finding shows that the awareness of the
environmental NGOs’ officials and acquaintance
with such individuals is associated with WCB.
Discussion
In this section, we discuss and justify why the
results were attained and compared them with the
previous research findings. The resulting show that
there is a significant relationship between the WCB
and awareness of environmental NGOs. Although
NGOs can increase people’s environmental
awareness (Ibrahim and Aziz 2012), they should
modify stakeholders’ behavior (Singh and Rahman,
2012). Indeed, the motivation of targeting and
promoting the environmental attitudes and
behaviors is performed through the education and
awareness-raising role (Owens and Driffill 2008).
For this reason, Abedi Sarvestani and Shahvali
(2008) are convinced that changes in behavior,
compatible with sustainable agriculture, should be
carried out by promoting the farmers’ awareness of
environmental problems. Increasing farmers’
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awareness of environmental NGOs is a vital issue
and is the initial step of changing the farmers’
WCB, although it is not sufficient solution.
Farmers not only should be aware of the
environmental catastrophes; especially those ones
derived from their activities, but also aware of the
institutions responsible for collaborating with local
people to solve the environmental problems.
The results indicate that awareness of the
ontology and the meaning of the environmental
NGOs is significantly correlated to WCB. The
awareness of the meaning of something is the outlet
to the next recognition about the other layer of its
entity. When one becomes aware of the ontology
and meaning of the environmental NGOs, he/she
can conveniently process and perceive the entity in
his/her mind, e.g., difference from the
governmental ones, the status of local people in
such organizations and their authorities, the
potential benefits of such organizations compared
to the governmental ones etc. Furthermore, it was
revealed that the awareness of task scope of the
environmental NGOs is significantly associated
with the WCB. When farmers are aware of the
scope and roles of such organizations, it is more
likely to collaborate with and be a member of the
organizations. When they obtain such awareness,
they may behave in agricultural activities more
conservatively relative to before because they know
there is an organization, arisen from the local
people, supervise their behavior in the farms.
Moreover, the results indicate that there is a
significant relationship between the awareness of
the environmental NGOs’ officials and WCB.
When farmers aware of people who are officials of
such organizations, they are much likely to make a
friendship and communication with them and
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collaborate with the environmental NGOs officials,
even for solving the problems in the routine
activities. It may facilitates more communications
and relationships. In general, when farmers aware
of environmental NGOs in the region, facing and
challenging with the crisis of drought of Lake
Urmia, they are likely to attain an appropriate
attitude and perception about such ecosystem, and
the same time, they take the actions in their routine
activities that are consistent with the revivification
of the ecosystem. Furthermore, when farmers are
aware of the environmental NGOs, which give
advices and warns on the degradation of Lake
Urmia, they are likely to feel responsibility for the
ecosystem. Contributing to promote the
environmental awareness of environmental NGOs
is likely to generate social pressure through local
communities, which may promote WCB to revive
Lake Urmia. Environmental NGOs can raise
community citizens’ awareness of environmental
protection. It is reasonable to assume that the
farmers with greater environmental awareness, and
who feel moral responsibilities towards the
environmental behaviors can be expected to have
more positive attitudes towards the adoption of
sustainable agricultural practices. As such, Beedell
and Rehman (2000) are convinced that farmers
with greater environmental awareness were more
influenced by their peers and community. Although
the past inquiries have investigated on the
ecological awareness, which is different from the
entity of awareness in the current study in nature.
The study confirms their findings, albeit the nature
of behaviors under study is different, conservation
behavior, environmental behavior, adopting saving
behavior and so on. Therefore, the results of the
present study are in line with the findings, e.g.,
Kamaruddin et al. (2016); Sabzehei et al. (2016);
Salehi and Emamgholi, (2012), Kamaruddin et al.
(2016), Ahmadian and Haghighatian (2016),
Beedell and Rehman (2000), Cary and Wilkinson
(1997), Scott and Willits (1994), and Arcury
(1990). Furthermore, the research findings are in
opposition to the research findings, e.g., Mei et al.
(2016) and Kim and Moon (2012), declaring there
is not a significant and positive relationship
between the environmental awareness and
behavior.

CONCLUSION
The study intends to investigate the association of
different layers of the environmental awareness
with water conservation behavior (WCB). This gap
needs to be addressed in environmental educations
because the past studies have focused on the
ecological awareness and knowledge, which
include the nature of environmental catastrophes.
Therefore, the current research differentiates from
the past inquiries so that concentrates on the
awareness of environmental NGOs. In general, it
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was revealed that there is a positive and significant
relationship between the environmental NGOs and
WCB. It is concluded that the more farmers are
aware of such institutions, the more they involve in
WCB. In fact, farmers with greater awareness of
environmental NGOs, they are likely to adopt proenvironmental behavior and involve in the
conservation schemes rather than farmers are not.
In fact, when farmers are aware of environmental
NGOs, which are active in the conservation of
Lake Urmia, they are likely to contribute to make
conservation decisions on their farms that help the
revivification of Lake Urmia. Therefore, it is
recommended that environmental NGOs’ officials
need to provide farmers with environmental
awareness of such institutions, e.g., the meaning,
roles, task scope, and the members in such
institutions. Information provision about the
environmental NGOs is a key factor for increasing
the adoption of WCB. In this regard, to improve
farmers’ environmental awareness of NGOs, it is
needed to train and educate farmers and send
information via the collective media. However,
there is an obligation to investigate the association
of WCB with other incentives, e.g., financial
incentives. Cary and Wilkinson (1997) show that
farmers’ environmental awareness does not
translate into specific environmental protection
behavior unless the behavior has corresponding
economic benefits. To facilitate the farmers’
awareness of officials affiliated with the
environmental NGOs; it is suggested building the
intimate relationships among the officials and local
farmers.
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