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Implementing water conservation policies and promoting water-saving
behaviors require an understanding of the factors affecting consumer behavior.
Given that the agricultural sector accounts for the largest share of water
consumption, the conservation and optimal management of water resources in
this sector are crucial. In this regard, environmental psychological theories
play a significant role in explaining farmers' behaviors and decisions regarding
water use. The primary objective of this review is to identify and classify
behavioral theories used in the field of water conservation and to evaluate their
application in explaining farmers' water-saving behaviors. The literature
review in this study was conducted based on the Arksey and O'Malley
framework and bibliometric analysis using VOSviewer software. A
comparative analysis of existing behavioral theories indicates that the Theory
of Planned Behavior and its extended versions, with a share of 45.2 percent,
have been the most widely used in studies related to water conservation. A
temporal analysis of the studies reveals that the application of this theory in
water resource management has increased, and recent approaches in this field
have placed greater emphasis on social and psychological factors. On the other
hand, the Theories of Reasoned Action, Interpersonal Behavior, Technology
Acceptance, and Values-ldentity-Personal Norms have had the lowest share,
collectively accounting for only 4.8 percent of the total studies.
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Table 1. Searching strategy

(“farmer” [Title/Abstract] OR (“farmers” [Title/Abstract] OR “farming” [Title/Abstract] OR “farm” [Title/Abstract] OR “agriculture” [Title/ Abstract]
OR “irrigation” [Title/Abstract]) AND (“Water Consumption” [Title/Abstract] OR “water conservation” [Title/Abstract] OR “water saving”
[Title/Abstract] OR “water use” [Title/Abstract] OR “water usage” [Title/Abstract] OR “water management” [Title/Abstract]) AND (“theory”
[Title/Abstract] OR “theories” [Title/Abstract] OR “behavioral model” [Title/Abstract] OR “behavioral approach” [Title/Abstract] OR “psychological
model” [Title/Abstract] OR “psychological frameworks” [Title/Abstract]) AND (“behavior” [Title/Abstract] OR “intention” [Title/Abstract])
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Table 2. Study inclusion and exclusion criteria

Original articles

Existing studies from the beginning until February 2025

English-language studies

Studies on the application of behavioral theories in farmers' water conservation behaviors

Inclusion criteria

Review articles, conferences, books, data papers, erratum & notes

Non-English studies

Studies on non-agricultural uses, fertilizer and pesticide management, nutrient management, land use,
green energy and organic farming

Exclusion criteria
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Records identified by databases:
Scopus (n=327)

Web of Science (n=480)

Records identified by search engine:
Google scholar (n=17)

Total identified records:

(n=824)

Duplicate removed records
(n=171)
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Records excluded (n=551)
Non-English article (n=20)
Review article (n=30)
Conference paper (n=77)
Book (n=17)

Data paper (n=1)

Erratum (n=1)

Note (n=1)
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Green energy (n=1)

Organic farming (n=1)
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Figure 1. PRISMA-ScR diagram
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Table 3. Behavioral theories applied in the reviewed studies

Theory Socio-psychological constructs Reference Purpose
Changing rice cropping patterns among farmers as a
(anzar et a_l., 2020) preventiye policy to protect water resources ) )
Health belief Perceived susceptibility, perceived severity, (Savarl,g:llfqzrg(i?]rlz%grﬂaneh,& gfggleﬁts management behaviors toward coping with
model gfefri(égic\/edcutéirleofgéﬁorr)]erceived barriers, self- (Zobeidi et ;I 2021) Farn?ers’ technical and non-technical adaptation
Y N responses to drought
- Farmers' intention to choose a low-water-demand
(Nasiri et al., 2024) cropping pattern for water resources conservation
Additional constructs: access to information, - - o
" PP : Environmental behaviors of farmers in irrigation
?:{%dgfegoward water management activities (Ajili & Mousavi, 2013) networks regarding on-farm water management
Extended health  Additional construct: general beliefs. . (Raheli et al., 2020) Farmers’ water conservation . .
belief model Qﬁ;ggpr?elntal gglzségiﬁgethiqgleﬁgc. .nsk, (Karimi & Ataei, 2023) E:rﬂ?sers behavior in using urban wastewater in their
ﬁsdkdltlonal constructs: risk attitude, perceived (Ataei et al., 2024) Farmers' behavior changes towards water conservation
. Farmers' intentions to connect to a modernized delivery
Theory of (Jorgensen & Martin, 2015) system in an irrigation district

reasoned action

Attitude, subjective norm

(Pandey & Diwan, 2018)

Adoption of sustainable agriculture to protect water
resources

Social cognitive

theory

Socio structural factors, outcome expectancy,
perception of others’ behavior, self - efficacy

(Yazdanpanah et al., 2015)

Farmers' water conservation goals

Extended social
cognitive theory

Additional constructs:  self-identity, self-
regulation ability of water conservation, water
conservation co-regulation

(Valizadeh et al., 2019)

Farmers’ water conservation behavior

Perceived severity, perceived vulnerability,

(Delfiyan et al., 2021)
(Neisi et al., 2020)

Farmers' adaptation to drought risk through farm-level
decisions

Farmers' drought risk management behavior

Farmers' willingness to adopt conservation agriculture

response  efficacy, response costs, self- (Bazrafkan et al., 2022) practices
Protection efficacy response (Mosavian et al., 2023) Farmers’ intention to water protection behavior
motivation theory . Farmers' behavior in adopting innovative strategies for
(Sharifzadeh et al., 2024) water conservation under resource scarcity conditions
Risk  perception of climate change,
maladaptation, adaptation assessment, belief . i ; :
in climate change, incentive, disincentive, (Le Dang et al., 2014) Farmers' adaptation intention to climate change
habit, subjective norm
Additional construct: institutional trust. (Arjomandi A et al., 2023) Water conservation among Farmers
Extended Additional construct: collective efficacy. (Pakmehr et al., 2020) Eﬁ:r?;gs responses to water shortage due to climate
protection Additional . g ok
motivation theory tional  constructs: _ secondary  ris ] ) Adoption of various climate-smart  agriculture
gﬁg::éstgkisti Cssomal and  demographic  (Rodriguez-Barillas et al., 2024) technologies to reduce climate change vulnerability

Norm
activation
theory

Biospheric values, altruistic values, egoistic
values, ascription of responsibility, awareness of
consequences, subjective norms, perceived
ability, personal norms.

Awareness of consequences, awareness of need,
situational responsibility, outcome efficacy,
ability, denial of responsibility, personal norm,
pride emotion, guilt emotion.

Awareness of consequences, ascription of
responsibility, subjective norms, personal norms.
Perceived behavioral control, perceived self-
efficacy, awareness of needs, ascription of
responsibility, denial of responsibility, awareness
of consequences, moral norms, personal norms.

(Valizadeh & Abbasi, 2021)

(Savari et al., 2021)

(Hallaj et al., 2021)

(Ataei et al., 2022)

Farmers' conservation

behaviors

participatory-based ~ water

Farmers' response to water crisis

Farmers® pro-environmental behavior under drought
conditions

Farmers' environmental sustainability behavior
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Contined table 3. Behavioral theories applied in the reviewed studies

Theory Sacio-psychological constructs Reference Purpose
Interpersonal ~ Habit, personal norms, behavioral beliefs, Farmers” intention toward changing the rice cropping
behavior control beliefs, normative beliefs, role beliefs, (Boazar et al., 2019) - .
theory affect system to less water-intensive crops
ynne et al., armers' adoption of water-saving technology
L tal., 1995, F ' adoption of watt ing technoll
(Poppenborg & Koellner, 2013) vL\ZTSrsLli% with a focus on ecosystem services in the
(Sharifzadeh et al., 2012) Farmers’ participation in water user association
(Gholamrez;(;f;)Sepahvand, Agricultural climate information use
runrat et al., armers' adaptation decisions to drought and flool
Al tetal., 2017, F ' adaptation d to drought and flood
(Wang etal,, 2018) Farme_rs enwronmental behavior for non-point source
pollution control in a water source protection area
. Farmers' consumption behaviors in crop pattern
(Pouladi et al., 2019) :
selection
Tl}zc;nryegf Attitude, ~ subjective  norm,  perceived (Z:/(I)ng det é.ll'éégllg) \]_{Vater-se}\{mg ||ir|gat|on behatwor[ i i
p € behavioral control (Mal L avi, ) ) arrpe_m mfemlons_ to a_ccep _wa er policy options
behavior (Zolfagharipoor & Ahmadi, Participants' behaviors in an inter-sectoral groundwater
2021) market
Management of non-point source pollution from
(Bourceret et al,, 2022) agricultural activities
(Atta-Aidoo et al., 2022) 'ljggwﬁiress adoption of climate-smart agricultural
(Moradnezhadi et al., 2023) ?ertnr:g;z intentions to implement water recycling
Farmers' environmental preferences regarding the
(Bourceret et al., 2023) efficiency of information tools for water quality
management
(Kotzé et al., 2024) Irrigators’ intentions to adapt water-use behavior
ﬁggggn?ruoé?r:;?rﬁw percelved risk,  self- (Yazdanpanah et al., 2014) Farmers' behaviors toward water conservation
Additional construct: awareness of principles : Farmers' behavior toward membership in water user
of cooperation & water user associatigns. P (Tagiopur etal., 2015) associations P
Additional  constructs:  knowledge  of
advantages of participation in irrigation and (Tohidyan Far & Rezaei Farmers' attitudes toward irrigation and drainage
drainage projects, social cohesion, family Moghaddam, 2015) project participation
members participation.
%ﬂ?&?&?al constructs: - innovativeness, water (Pino et al., 2017) Farmers’ intention to adopt water saving measures
" . (Mohammadinezhad & s .
Additional construct: mental space. Ahmadvand, 2020) Farmers’ water conflicts
Additional construct: connectedness to water. (Warner & Diaz, 2021) Evaluation of outdoor water conservation programs
Additional construct: self-concept. (Valizadehetal., 2021) Farmers’ intention towards the -management and
conservation of wetlands
Additional construct: risk perception. (Ahmmadi et al., 2021) ;?Sr?fsilézqs\:a;gx;g in using products irrigated with
ﬁoi?égggﬁlomiccfc;r;:grl;cts: social  capital, (Castillo et al., 2021) feirhmnzll'zgielsaehavlor toward pressurized irrigation
e e IS (ptngustl, 2z LTS S of vesate fler s s o
Additional constructs: knowledge, perceived S . . .
Extended climatic threats of conventional farming, (Tamaetal., 2021) Farmers’ intention towards conservation agriculture
theory of Additional constructs: perception of water s . .
planned crisis, quality of life, sense of place. (Tatar et al., 2022) Farmers’ water conflict behavior
behavior Additional constructs: environmental concerns,

moral norm, self-identity, habit.
Additional construct: moral norm.

Additional

constructs:
knowledge, moral norms.
Additional constructs: perceived innovations
characteristics, benefits, transferability.

(Yazdanpanah et al., 2022)
(Bagheri & Teymouri, 2022)
risk  perception, (Muetal, 2023)

(Timpanaro et al., 2023)

Additional  constructs:  moral  norms, -

L . (Valizadeh et al., 2023)
environmental concerns, environmental values.
Additional  constructs:  social  influence,

perceived usefulness of water-smart farming,

(Erokhin et al., 2024)

water waste reduction-related knowledge.

Additional

constructs:
involvement, government enforcement.
Additional constructs: moral norm, perceived

cooperatives (Esfandiari Bahraseman et al.,

2024)
(Masaeli & Ahmadi, 2024)

risk.

Additional  constructs:  awareness  of .

consequences, responsibility. (Menatizadeh et al., 2024a)
Additional constructs: moral norms and .

perceived ethical, (Menatizadeh et al., 2024b)
Additional  constructs: perceived barriers,

moral norms, compatibility, relative advantage

(Nasiri et al., 2024)

Replacing rice with lower water consumption crops

Adoption of agricultural soil and water conservation
practices

Farmers' willingness for rural water pollution control

Farmers' innovation adoption for sustainable irrigation

Farmers' water conservation intention and behavior
through the lens of economic man worldview

Farmers’ intentions to reduce water waste through
water-smart farming technologies
Safe use of semi-treated wastewater by Iranian farmers

Farmers' water conservation behaviors based on crop
pattern change

Farmers’ water conservation behaviors

Farmers® water conservation behavior

Farmers’_behavior in choosing low-water-intensive
medicinal plants



https://www.sciencedirect.com/science/article/pii/S0301479724023193
https://www.sciencedirect.com/science/article/pii/S0301479724023193
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Contined table 3. Behavioral theories applied in the reviewed studies
Theory Sacio-psychological constructs Reference Purpose
Extended Perceived usefulness, perceived ease of use,
technology additional constructs: trust, self-efficacy, social ] . I . .
acceptance influence, facilitating conditions, perceived (Savari et al., 2024) Adoption of drought mitigation measures in agriculture
model risk, resistance to use, performance expectancy
Altruistic values, biospheric values, egoistic : .
values, climate change beliefs, water & climate (Sanderson & Curtis, 2016) Climate  change and farm-level  groundwater
management
change norms
Altruistic values, biospheric values, egoistic
values, beliefs related to water conflict, norms (Veisi et al., 2020) Villagers' and farmers' water conflict behaviors
related to water conflict
Altruistic values, biospheric values, egoistic
values, personal habits, policy incentives, s . .
personal norms, water-saving  knowledge, (Suetal., 2021) Farmers’ water saving behaviors
socio-demographic characteristics
Vel et e i vahis e ere
norm theory valuZS tra ditionai values openneés to change Formation of water conservation norms from
values, worldviews, climate change beliefs, (Fischer & Sanderson, 2022) agrl_cultural practices and the physical water
o environment
awareness of consequences, ascription of
responsibility, water conservation norms
CJIL:SUCa\\ll\f:rie:éssblozgheife Vﬂgs:éqi%?]'s:; (Razzaghi Borkhani et al., Farmers® pro-environmental behaviors toward plant,
ascription of responsibility, personal norms 2023) soil and water conservation
Individual values, collectivistic values, place
attachment, ascription of  responsibility, . . Farmers' behaviors in crop pattern selection within a
concerns about water scarcity, moral norms (Gavansalehi & Shourian, 2024) human-hydrological framework
about water conservation
G O T ey
value-belief- attribution, _ individual _norm,  additional (Zhang et al., 2021) Farmers’ watershed ecological protection behavior
norm theory ! - b p
constructs: watershed belonging, social capital
I\é:rlll:ﬁ; Biospheric values, Environmental self-identity,
personal Personal  Norms, additional  Construct: (Azadi et al., 2024) Farmers’ adaptation behavior to water scarcity
norms model environmental self-efficacy
Including constructs from the theory of . . .
> 3 27 Environmental behavior of farmers for non-point
{Jk:ggnryed behavior and protection motivation (Wang et al., 2018) source pollution control and management
Including constructs from the theory of (Aliabadi et al., 2020) Rural people's intention to adopt sustainable water
planned behavior and the health belief model. N management by rainwater harvesting practices
Including comparison of the theory of planned (Zhang et al,, 2020) Climate change mitigation and adaptation behaviors in
behavior and the value-belief-norm theory. 9 N agricultural production
Including constructs from the theory of L Farmers’ adaptation to climate change-induced water
reasoned action and the norm activation model. (Zobeidi et al., 2022) stress
Including constructs from the theory of . g :
planned behavior and the diffusion of (Lang & Rabotyagov, 2022) Argzltcig:;ural landowners' intent to adopt conservation
innovations theory. p
Including constructs from the theory of
planned behavior and the value-belief-norm (Caoetal., 2022) Smallholders’ pro-environmental agricultural practices
theory.
Integration Including constructs from the theory of Farmers’ adoption intentions of water-saving
of behavioral  planned behavior, norm activation model and (Wang et al., 2023) agriculture under the risks of frequent irrigation-
theories innovation diffusion model. induced landslides

Including constructs from the theory of
planned behavior and protection motivation
theory.
Including constructs from the theory of
planned behavior and protection motivation
theory.
Including constructs from the theory of
planned behavior and the theory of reasoned
action.
Including constructs from the theory of
planned behavior and the theory of perceived
value.

(Savari et al., 2023)

(Haji et al., 2024)

(Cabeza-Ramirez et al., 2024)

(Su & Fu, 2024)

Farmers’ pro-environmental behavioral intention

Blockage of unauthorized water wells in the

agricultural sector
Farmers’ intention to adopt drought insurance

The influence of water rights transfer policy on
farmers' intention to conserve water
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Table 4. Strengths, weaknesses, and fields of application of behavioral theories

Theory Strengths Weaknesses Fields of application and examples
Health belief Emphasis on understanding the Ignoring non-rational aspects such as Preventive and protective behaviors in situations where
model threats, benefits, and barriers to ethics, emotions, and behavioral individuals are exposed to environmental threats or risks such as
behavior change habits, as well as social influences.  water crises, drought, and climate change
Weakness in understanding the long-
term processes of behavior change.
Theory of Emphasis on cognitive and Ignoring involuntary factors such as Behaviors that are under the individual's voluntary control, where
reasoned action voluntary factors access to resources, capital, skills, the likelihood of mental success is at its highest, such as fully
and external barriers that can conscious and voluntary decisions to conserve water usage
influence the implementation of
behavior
Social  cognitive Emphasis on learning through Requires long-term interventions to Behaviors influenced by social interactions, such as organizing
theory observation and the social change behavior workshops and participatory training sessions or membership and
environment activity in agricultural cooperatives
Protection Simultaneous assessment of threat Ignoring non-rational aspects such as Preventive and protective behaviors in situations where
motivation theory  and coping ethics, emotions, and behavioral individuals are exposed to environmental threats or risks, such as
habits, as well as social and water crises, drought, and climate change
environmental influences
Norm  activation Emphasis on norms and moral Ignoring rational aspects such as Ethical and altruistic behaviors with participatory and collective
theory commitment economic and technical factors aspects, such as supporting sustainable development policies
Interpersonal Simultaneous emphasis on both Ignoring internal triggers Unexpected or contradictory behaviors resulting from a conflict
behavior theory rational and irrational aspects. between logic and emotions, such as the continuation of

of
on

Emphasis the impact
interpersonal  relationships
individual behaviors

on

suboptimal water resource usage patterns despite awareness of
their negative consequences

Theory of planned

With the addition of the perceived

Ignoring non-rational aspects such as

Self-centered behaviors, such as conserving water and the

behavior behavioral control component to the ethics, emotions, and habits willingness to pay for conservation costs

theory of planned behavior, the

ability to predict involuntary or

condition-dependent behaviors has

been enabled
Technology A precise understanding of the Lack of comprehensiveness and Behaviors related to technology adoption, such as the acceptance
acceptance model  factors  influencing  technology limited applicability in the context of of modern irrigation systems

adoption technology adoption
Value-belief-norm  Emphasis on individual Ignoring rational aspects such as Four environmental behaviors include: environmental activism
theory psychological factors such as values economic and technical factors (such as active participation in environmental organizations or

and internal beliefs, which can lead
to deep normative changes and
sustainable behaviors

gatherings), public passive behavior (such as supporting or
accepting environmental public policies), private behavior (such
as using, buying, or disposing of products with environmental
impacts), and organizational behavior (such as plans and patterns
for environmentally safe production)

Values-identity-

personal
model

norms

Emphasis on individual
psychological factors such as values
and biological identity, which can
lead to deep normative changes and
sustainable behaviors

Lack of comprehensiveness and
limited applicability in the context of
environmental behaviors

Environmental behaviors
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Perfect rationality

Irrational/ emotional

Rational theories Emotion-driven theories
Theory of reasoned action ! Interpersonal behavior theory i Norm activation theory
Theory of planned behavior ! Health belief model ! Value-belief-norm theory

Technology acceptance model 1 | Values-identity-personal norms model !
Protection motivation theory i !
Social cognitive theory

Figure 5. Rationality spectrum of behavioral theories
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