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ccording to experts, the inefficient agricultural sector has a

dominant role in degrading water resources all over the
world. Farmers’ conservational behavior is an important aspect
of new integrated water management studies. Relevantly,
various behavioral theories have been proposed in the field of
environmental psychology. The main objective of the present
comparative analysis and review study was to explain foundations
of the most remarkable water conservation behavioral theories,
classify them, and finally, present a critical discussion on the
better application of each theory to explain the farmers' Water
Conservation Behaviors (WCBs). This study is based on the
documentary research method which was accomplished using
a systematic literature review. The comparison analysis of
existing theories indicates that the “theory selection” should
be consistent with the “type of behavior under study”. Conse-
quently, it is recommended to adopt the theories like Planned
Behavior Theory and Reasoned Action Theory to illustrate the
private-sphere WCBs such as farmers’ willingness to pay for
water conservation because these behaviors are directly asso-
ciated with the farmers’ personal interests. With respect to
those conservational behaviors with participatory and collective
nature, an individual may ignore his/her short-sighted and
immediate benefits to achieve collective and long-term interests.
In such a case, the use of moral approach and its relevant
theories, including the Value-Belief-Norms Theory and the
Norm Activation Theory, seems to be more appropriate. Con-
sequently, agricultural practitioners and researchers are rec-
ommended to use rational approach theories to analyze the
WCBs of farmers.
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INTRODUCTION

In the present century, water conservation
is a key factor in achieving food security
(Yang et al., 2003; Azizi Khalkheili et al,, 2017)
as water is one of the main factors affecting
the growth and production of plants (Ger-
bens-Leenes & Nonhebel, 2004). Nowadays,
many countries around the world are suffering
from a great problem of supplying water to
meet the growing water demand of their na-
tions. This indicates that these countries are
struggling with a large number of problems
to maintain their agricultural development
(as one of the sectors with high water de-
mands) (Afshar & Zarafshani, 2010; Azizi
Khalkheili et al., 2012; Valizadeh et al., 2019).
Various research studies suggest that above
70 percent of freshwater resources in the
world are consumed in the agriculture sector
(Yang et al.,, 2003; Valizadeh et al., 2018b;
Valizadeh et al., 2018c). Several factors like
recent droughts, water demand growth, pop-
ulation growth, and agricultural development
have complicated the situation, resulting in a
high shortage of water in different areas (Shiri
et al, 2011; Yazdanpanah et al,, 2014a). In
agricultural communities, however, the ex-
cessive use of water and the crisis imposed
by its shortage are manifested in economic
and social dimensions (Maleksaeidi & Karami,
2013; Keshavarz et al., 2013). Water used for
drinking, cooking, hygiene, industry and so
on accounted for about 8 % of total water
use. For this reason, farmers are at the center
of attention in political efforts to save, conserve,
and promote water use efficiency (Yazdan-
panah et al.,, 2014b). In line with the critical
role of farmers in water conservation policies
and water management plans, the United Na-
tions (2005) issued a statement announcing
the present decade as the Decade of Education
for Sustainable Development (Sarabia-Sanchez
et al.,, 2014). This introduced the role of
farmers and their water-relevant behaviors
as a major issue.

In various scientific branches, a lot of per-
spectives, theories, and models have been
adopted to understand and describe the in-

dividuals’ behaviors. Some examples include
water conflict behavior (Bijani & Hayati, 2013;
Bijani et al., 2017), environmentally significant
behaviors (Stern, 2000), ecological behavior,
water conservation behaviors (WCBs) (Lam,
1999; Yazdanpanah et al.,, 2014a), recycling
behavior (Nigbur et al., 2010), and the effect
of political orientations (Garling et al., 2003).
The diversity of behavioral theories has con-
fused researchers in many respects so that
they have failed to pick up an appropriate
theory from the existing theories to analyze
farmers' WCBs. On the other hand, the studies
utilizing a specific behavioral theory in their
analysis do not generally provide a rational
justification for their selected theory. Hence,
the main objective of the present review
study was to explain the fundamentals of the
most remarkable behavioral theories, classify
the theories, and, finally, provide a critical
discussion on the applications of each theory
in explaining the farmers' WCBs.

As stated above, reviewing the literature of
pro-environmental behaviors such as WCBs,
we face with a wide range of behaviors, each
of which has focused on analyzing the effects
of human behavior on the environment. The
selection of an appropriate behavior mean-
ingfully and positively affecting the environ-
ment is the first step in examining and devel-
oping behavioral changes (Steg & Vlek, 2009).
An important point in examining WCBs, how-
ever, is the approach used to explain the be-
havior. In other words, explaining the differ-
ences among various approaches to WCBs
would be of benefit in recognizing and prior-
itizing behaviors that cause the most positive
effects on agricultural water resources.

In general, there are two main approaches
in the field of environmental behaviors and
WCBs (Schultz, 2000): Rational Human Ap-
proach or Traditional Economic Approach
and Moral Approach (Figure 1). Each approach
has its own special advocates who seek justi-
fications to validate the approach and, as a
result, its different theories. The rational hu-
man approach, for example, consists of theories
such as “Planned Behavior Theory (PBT)”
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(Ajzen, 1991) and considers human behavior
as a situation of rational choice. The moral
approach, on the other hand, contains theories
such as the “Norm Activation Theory (NAT)”
(Schwartz, 1997) and the “Value-Belief-Norm
(VBN) Theory” (Stern, 2000), taking human
behavior as a moral position. Simply put,
these two approaches assume two completely
opposing perspectives in confronting with

and explaining farmers' WCBs. According to
the first approach, the farmers act consciously
in terms of WCBs and make attempts to pres-
ent behaviors bearing them the maximum
benefit. The second approach, however, states
that farmers do not take the private-sphere
considerations into account with respect to
water conservation, and may show behaviors
bearing them no profit or benefit.

Woater conservation behavior theories

l

Figure 1. Classification of the theories of water conservation behavior

Moral approach towards water conserva-
tion

A situation of rational choice is one in which
individuals’ actions have consequences for
the others’ well-being. In this condition, one
is aware that the health status of other indi-
viduals depends on his/her actions (Schwartz,
1997); hence, he/she has a sense of obligation
for one’s actions and their consequences.
Their actions are assessed on the basis of
their consequences for the others’ well-being
as favorable or unfavorable (Chan & Bishop,
2013). WCB is a particular type of situations
of rational choice, where a person's action
can be beneficial to the community or the
environment (Steg & Vlek, 2009). The farmer's
behavior can bring profits to other farmers
and mitigate environmental damages to water
resources. In such a position, the farmers’ at-
titudes and behaviors are a function of their
moral convictions on the appropriateness of
a set of actions. Ethical norms are the source
of an action assessment (in favorable or un-
favorable terms) (Thggersen, 1996). Contrary
to the rational approach, these decisions are

made based on the “feeling of moral obligation”,
not on the impact of the external factors.

As it was mentioned, some environmental
actions can be considered as altruistic be-
haviors (which do not only count the personal
interests). This kind of behavior and actions
are usually examined by the Norm Activation
Theory presented by Schwartz in 1977
(Schwartz, 1977) and followed by others such
as Marquart-Pyatt (2004). This theory is one
of the first fundamental works in social psy-
chology, which seeks to reveal the mechanism
of such behaviors and illustrate the impact
of other individuals on the creation and oc-
currence of the altruistic behaviors. According
to Schwartz, the altruistic values lie in value
orientations referred to as “self-expectations”.
These expectations do not generally require
an awareness that is of the essence in rational
behaviors. The self-expectations come from
social interactions and socialization. In other
words, they are a feeling of moral obligation,
activating value structures and internal norms
when one understands the need of others
(Schwartz, 1970). That is, the self-expectation
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is a personal norm consisting of internalized
social characteristics and forms attitudes, be-
havioral intentions, and individuals' behavioral
obligations and expectations.

Generally, the main assumption of the Norm
Activation Theory is that the farmers feel a
sense of obligation towards others' water
supply demands and can be encouraged and
motivated through altruistic attitudes toward
not harming others. In contrast to the external
sense of obligation, these norms have been
internalized in the form of personal norms
serving as a personal criterion and standard
to evaluate the consequences of a specific at-
titude or behavior. When personal norms to-
ward water conservation are activated, they
will lead to a defined action. The action taken
in this case is based on two supplementary
processes, including awareness of the conse-
quences of that action for others as well as
the ascription of responsibility to the action
(Marquart-Pyatt, 2004). The Value-Belief-
Norm Theory is the completed version of the
Norm Activation Theory (Stern, 2000), which
explains the principles of the Norm Activation
Theory under conditions that are not altruistic
necessarily.

The Value-Belief-Norm Theory assumes that
the personal moral norms towards water
conservation are activated when individuals
are aware of the negative consequences of
water shortage (i.e.,, awareness of conse-
quences). At the time, the farmer feels being
responsible for mitigating negative conse-
quences and having proper use of agricultural
water resources (i.e., the ascription of re-
sponsibility) (Stern, 2000). The Value-Belief-
Norm Theory integrates the Norm Activation
Theory, the New-Environmental Paradigm
(NEP), and the Theory of Personal Values
(Stern, 2000; Phipps et al.,, 2013). Furthermore,
the VBN is connected with the NAT through
the theory of values (Phips et al., 2013). The
VBN theory assumes that the biospheric, al-
truistic, and egoistic values form the basis of
beliefs affecting WBCs (Stern, 2000; Raymond
et al, 2011). Thus, the values would affect
the farmers in shaping beliefs about the con-

sequences for themselves, other farmers, and
other species or ecosystems. Egoist farmers
evaluate water based on its resulting benefits.
These individuals will oppose the water con-
servation action if they find that water con-
servation is costly to them (Bijani & Hayati,
2013). However, farmers with egoistic values
may also exhibit WCBs. It can be mentioned
that the altruists are individuals who judge
agricultural water based on its benefits and
costs for a group of human beings (e.g., other
farmers) or humanity in general. Farmers
who hold biospheric values judge water re-
sources based on the benefits and costs they
offer to the ecosystem. Farmers who value
ecosystems and other species are more likely
to be aware of the negative consequences of
a water crisis threatening the ecosystem.
Likewise, those farmers who value other in-
dividuals are also more aware of the conse-
quences of water shortages that threaten
other persons.

Rational approach towards water conser-
vation

In some cases, farmers' WCBs are researched
from a rational perspective. In other words,
farmers’ behaviors in this approach are con-
sidered “the situations of rational choice.”
Thus, individuals evaluate the water conser-
vation benefits and its negative consequences
and select an option that brings them the
maximum personal benefits (Harland et al,,
2007). In the rational approach, a rational
individual is a person who acts based on
his/her internal drivers, which result from
his/her perception of the consequences of
behaviors. In other words, in the Traditional
Economic Approach, “rationality” is an indi-
cator of an “economic man”. The theory as-
sumes that an economic man has the required
knowledge to solve a problem, and possesses
fixed and organized preferences and cognitive
potential to select a set of measures. These
economic man's potentials can best help to
achieve his objectives (Simon, 1995; Valizadeh
etal, 2016). However, the cost-benefit analysis
(i.e., the evaluation of benefits and negative
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consequences) does not exclusively refer to
money. The amount of effort and social ac-
ceptability is also important considerations
in this regard. The rational choice approach
is underpinned by an assumption indicating
that “individuals ultimately act rationally”
because they use their available information
logically and are not under the control of un-
conscious motives or super-instinctual desires,
and their behavior is not without thinking
(Ajzen & Fishbein, 1980).

It can be inferred from a review of the liter-
ature on social psychology that the rational
action theory was first widely used by Ajzen
and Fishbein in 1980 to predict and explain
the role of individuals’ intentions in revealing
behaviors like job orientations, consumption
behavior, and family planning. This theory
posits that human beings are rational and
reasoned creatures that systematically have
the potentials to use and process their in-
hand information. That is, farmers' water-
relevant behaviors seem to be the result of
beliefs that underlie this behavior. On this
basis, it can be inferred that the rational
action theory is conceptually developed to
address the relationship among the following
series of variables (Hsu, 2003):

1. Relationship between “water conservation
intention” and “water conservation behav-
ior”;

2. Relationship between “attitude towards
water conservation” and “water conservation
intention”;

3. Relationship between “subjective norms
of water conservation” and “water conserva-
tion intention”;

4. Relationship between “a person’s beliefs
towards consequences of his/her action” and
“attitude towards water conservation”; and

5. Relationship between “a person’s beliefs
toward failure to perform a specific action
with respect to the thoughts of individuals of
a particular group” and “subjective norms of
water conservation”.

Meanwhile, the variable behavioral intention
is the closest variable to WCB. Further, the
relationships between “attitude towards WCB”

and “water conservation intention,” and “sub-
jective norms of water conservation” and
“water conservation intention” also indicate
the relative significance of consideration and
attention to each of the attitudinal and sub-
jective norm variables.

[t should be noted, however, that the rational
action theory has also been criticized in some
cases by various researchers. For example, it
may not deterministically distinguish indi-
vidual attitudes from social norms towards
water conservation. In addition, water con-
servation intention alone cannot be the only
driver of behavior (e.g., beliefs can have both
direct and indirect effects). The critics argue
that water conservation beliefs can have both
indirect and direct effects on WCBs. Conse-
quently, these critics led to the development
and formation of a new theory, called “Planned
Behavior Theory”, as the second most im-
portant theory in the rational approach (Mar-
quart-Pyatt, 2004).

The Planned Behavior Theory is the modified
version of the Reasoned Action Theory (Yaz-
danpanah et al,, 2014a). The Reasoned Action
Theory is based on the assumption suggesting
that the behaviors are under individuals’ au-
tonomic control. However, there are also be-
haviors over which individuals have little
control. The Planned Behavior Theory tackles
the limitations of the Reasoned Action Theory
by introducing the criteria of behavioral
control (Marquart- Pyatt, 2004). The main
feature of the Planned Behavior Theory with
regard to the Reasoned Action Theory is the
“intention” to behave (Yazdanpanah et al,,
2014a). Water conservation intention is the
approximate determinant of WCB and is de-
fined as the farmers’ interests in developing
W(CBs. Intention, as a psychological construct,
refers to individuals’ motives to perform an
act. Strong intention towards behavior leads
to areal function of a behavior. Nevertheless,
factors such as opportunities and resources
can constrain the link between behavior and
intention. These factors present real control
over a behavior and can act as constraints
for behavioral function (Ajzen, 1991).
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In the Planned Behavior Theory, perceiving
constraints on the occurrence of WCBs is a
critical determinant. Perceived behavioral
control over water conservation reflects in-
dividuals’ perception of the difficulty or ease
of behavioral function. In addition, the concept
of “perceived behavioral control” distinguishes
the Planned Behavior Theory from the Rea-
soned Action Theory (Marquart-Pyatt, 2004).
Perceived behavioral control has impacts on
W(CBs from two perspectives: first, the effect
on WCB through its effect on intentions, and
second, the direct effect on WCB. Depending
on whether or not individuals believe in their
own control, they form their intentions to-
wards specific behaviors. The degree of the
transformation of intention to behavior also
depends on an individual’s control over his/her
behavior (Mok & Lee, 2013). In addition to
the perceived behavioral control, the variable
“water conservation intention” is affected by
the attitude towards WCB and subjective
norms of water conservation. The attitude
towards WCB points to the farmer's evaluation
of water conservation rationality or irra-
tionality. Subjective norms of water conser-
vation are defined as “perceptions of social
pressure over conservation or non-conser-
vation of agricultural water resources”. Farmers
will probably be more committed if they un-
derstand the importance of verifying that be-
havior by others.

In spite of the extensive support from the
rational approach in various studies (Corbett,
2002; Kaiser et al., 2005; Han et al., 2010),
the approach suffers from some limitations,
which should be taken into account to analyze
the farmers' WCB. One of the most remarkable
limitations is that farmers' cognition and be-
havior cannot always be rational, and the ra-
tional approach cannot always be the repre-
sentative of the farmers' WCB. In other words,
as Steg & Vlek (2009) pointed out, the rational
approach considers human behavior as a sit-
uation of rational choice (Valizadeh et al,,
2016; Valizadeh et al., 2018d), even though
human behavior is often regarded as moral
situations where individual and personal in-

terests are in contradiction with the others'
interests (Kaiser et al., 2005). The fundamental
value assumption of the Planned Behavior
Theory indicates that farmers act according
to their own benefits; however, altruistic
values are also critical in their decisions. Ad-
ditionally, the Planned Behavior Theory does
not consider value bases of motives for obli-
gations to the occurrence of WCB. Despite
the fact that the behavioral beliefs and the
evaluation of the outcomes have a priority
over the attitudes, this theory overlooks the
fundamental biospheric, altruistic, and egoistic
values, which might have impacts on these
beliefs and WCB.

METHODOLOGY

This study is based on the documentary re-
search method which was carried out by
using a systematic literature review and/or
studying printed and electronic resources.
The literature review for this study was
carried out in three fields: environmental
psychology, behavioral theories, and water
conservation. Generally, more than 15 key-
words were used to find the related documents
in Scopus and Google Scholar search engines.
In this process, we first reviewed the docu-
ments on environmental psychology and then
concluded that there are two main approaches
towards investigating behaviors. The main
approaches were moral approach and rational
approach (both explained in details in previous
sections). In the second step, we reviewed
the most popular and most cited behavioral
theories and concluded that VBN, NAT, PBT,
and RAT are the most powerful theories in
the field of environmental psychology. It is
worth mentioning that we made a relation
between the first step and second step by di-
viding behavioral theories into moral theories
and rational theories. In the third and/or
final step, we reviewed documents on water
conservation and then tried to justify farmers'
water conservation using behavioral theories
and moral/rational approaches.
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RESULT AND CONCLUSION

The assumptions of rational and moral ap-
proaches provide different understandings
of the farmers’ WCB. The rational approach
is based on the assumption that individuals
act in an autonomic manner; however, the
moral approach assumes moral motives in
farmers' decision making (Kaiser etal., 2005;
Valizadeh et al.,, 2016). Theoretical variables
included in these approaches have received
an extensive empirical support (Garling et
al.,, 2003; Bamberg & Moser, 2007; Bijani &
Hayati, 2013; Valizadeh et al. 2016; Valizadeh
et al,, 2018a). The Planned Behavior Theory
has presented a useful framework in explaining
farmers' private-sphere behaviors towards
water conservation (Trumbo & O'Keefe, 2005).
Both the VBN and NAT are suitable predictors
for public-sphere behaviors such as reduction
of car use, participatory behaviors towards
water conservation, and acceptability of energy
policies.

Few studies have compared Planned Be-
havior Theory, Reasoned Action Theory, Norm
Activation Theory, and Value-Belief-Norms
Theory. One of such studies was conducted
by Kaiser et al. (2005). After comparing the
explanatory power of Planned Behavior The-
ory and Value-Belief-Norms Theory for indi-
viduals’ behavior, the researchers concluded
that the PBT and VBN Theory can account
for 95 percent and 64 percent of the variations
in behavior, respectively. Steg & Vlek (2009)
state that the VBN theory has a more vigorous
model compared to the Planned Behavior
Theory since the relationships among the
variables in the VBN theory are defined more
comprehensively and better. The Planned Be-
havior Theory, though, possesses a more vig-
orous model to predict conservation and pri-
vate-sphere behaviors such as WCB. Chan &
Bishop (2013) examined the recycling be-
havior. According to their findings, the overall
model fitness and predictability of the PBT
were more accepted than those of the VBN
theory. Their findings also showed that the
variables of the Planned Behavior Theory are
good predictors of WCB. Contrary to that

study, other comparative studies have been
in favor of the variables in VBN theory and
Norm Activation Theory. For instance, An-
dersson et al. (2005) argue that VBN theory
has a plausible explanatory power for behavior.
Moreover, Valizadeh et al. (2016) supported
the use of VBN theory and Moral Approach
in explaining the farmers’ participatory be-
havior towards conservation of water re-
sources.

The above studies highlight the plausibility
of both moral and rational approaches in ex-
plaining WCBs. The comparative findings in-
dicate that the “selected theory” should be
proportionate to the “type of conservational
behavior under the study”. In other words,
as it was mentioned before, it is recommended
to use rational approach and theories such
as Planned Behavior Theory for private-sphere
behaviors like WCB and willingness to pay
for water conservation. As such behaviors
are directly associated with the farmers’ per-
sonal interests, farmers may behave in a ra-
tional (and not moral) manner in such situa-
tions to maximize their share from water re-
sources. Regarding behaviors that are more
participatory and collective, however, one
may ignore his short-sighted and immediate
benefits in favor of collective and long-term
interests. In such cases, the use of moral ap-
proach and its related theories, including Val-
ue-Belief-Norms Theory and the Norm Acti-
vation Theory seems to be more appropriate.

To sum up, considering the features men-
tioned for each of the theories, and since the
farmers' WCB is considered to be a private-
sphere behavior, it can be argued that rational
approach theories such as Planned Behavior
Theory and Reasoned Action Theory seem
plausible to analyze farmers' WCB. Planned
Behavior Theory eliminates some shortcom-
ings in the moral approach theories, such as
Stern and Schwartz's theory (these beliefs
assume the occurrence of behavior chain to
be extremely long). Because this theory tailors
the occurrence of behavior chain, such a
framework seems more consistent with reality.
Consequently, agricultural practitioners and
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researchers are recommended to use rational
approach theories to analyze farmers' WCBs.
In the end, it is worth mentioning that this
study raises some limitations whose recog-
nition can help future researchers interested
in applying behavioral theories to analyze
farmers' conservative behaviors. The first
limitation is that in this study we only used
environmental psychology and its related
theories to analyze farmers' WCBs. However,
there are other behavioral theories in other
fields (like human ecology, sociology, adoption,
etc.) that can also be used for WCBs. Future
research can focus on integrating the theories
of these fields with moral and rational theories.
The second limitation is that the comparison
of the theories and their applicability for
farmers' water conservation only was carried
out from a theoretical point of view in this
study. But, future research can try comparing
these theories using a survey and/or experi-
mental research. This can give more reliable
results about appropriateness / inappropri-
ateness of each theory in the field of water
conservation.
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