& frontiers | Frontiers in Water

@ Check for updates

OPEN ACCESS

EDITED BY
Yizi Shang,

China Institute of Water Resources and
Hydropower Research, China

REVIEWED BY
K. S. Kasiviswanathan,

Indian Institute of Technology
Roorkee, India

Yusran Yusran,

Hasanuddin University, Indonesia

*CORRESPONDENCE
Masoud Bijani
mbijani@modares.ac.ir

SPECIALTY SECTION

This article was submitted to
Water and Human Systems,
a section of the journal
Frontiers in Water

RECEIVED 08 July 2022
ACCEPTED 28 September 2022
PUBLISHED 21 October 2022

CITATION
Bijani M, Hayati D, Fallah Haghighi N
and Valizadeh N (2022) Application of
POET model to investigate agricultural
water conflict in Iran.

Front. Water 4:989542.

doi: 10.3389/frwa.2022.989542

COPYRIGHT

© 2022 Bijani, Hayati, Fallah Haghighi
and Valizadeh. This is an open-access
article distributed under the terms of
the Creative Commons Attribution
License (CC BY). The use, distribution
or reproduction in other forums is
permitted, provided the original
author(s) and the copyright owner(s)
are credited and that the original
publication in this journal is cited, in
accordance with accepted academic
practice. No use, distribution or
reproduction is permitted which does
not comply with these terms.

Frontiersin Water

TYPE Original Research
PUBLISHED 21 October 2022
Dol 10.3389/frwa.2022.989542

Application of POET model to
Investigate agricultural water
conflict in lran

1* Dariush Hayati ® ?,
3 and Naser Valizadeh ® 2

Masoud Bijani
Negin Fallah Haghighi

!Department of Agricultural Extension and Education, College of Agriculture, Tarbiat Modares
University (TMU), Tehran, Iran, 2Department of Agricultural Extension and Education, School of
Agriculture, Shiraz University, Shiraz, Iran, *Department of Technology Development Studies (DTDS),
Iranian Research Organization for Science and Technology (IROST), Tehran, Iran

Water conflicts might be a serious threat for the life quality of stakeholders
and also an obstacle on the way of human and environmental development.
Obviously, the environment could be affected by such conflicts. The purpose
of this study was to investigate the agricultural water conflicts through
a human ecological perspective using POET model and SWOT analysis.
A descriptive mixed method including two surveys and semi-structured
interviews was fulfilled as a research method. The study was conducted
in Doroodzan dam irrigation network in Fars Province, Iran. The statistical
population of this study included two groups of farmers and regional
water experts; besides, the research tools included two questionnaires
and semi-structured interviews. SWOT findings revealed that the best
strategies reducing and controlling agricultural water conflict, and also
maintaining and enhancing the environmental sustainability, are adaptation
of participatory water management approaches, formation and strengthening
of water user associations, and conformity of irrigation technologies with
farmers’ circumstances.
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Introduction

The global population growth and life style changes have caused a greater level of
water conflicts and also a heightened demand for water. The increase of quality and
quantity issues exacerbate health problems, environmental degradation, and resource
competition (Houdret et al., 2006); in fact, the rapid development of social economy
has caused sustained pressures on natural water resource systems, which led to severe
consequences, and one of the mentioned consequences would be the increase of frequent
and fierce water conflict. Water conflict has been a universal phenomenon. According to
the UN World Water Development Report, water problems induced 1,831 great conflict
events in the world in the past 50 years, among which 21 events had been evolved into
military conflicts (Zhang, 2004; Wenjuan et al., 2009).
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Water conflict is a term describing a type of conflict among
countries, states, or groups over an access to water resources
(Wolf et al., 1999; Kameri-Mbote, 2007; Tulloch, 2009). Water
conflict is related to the situations of incompatible or adverse
interests among water users over modes of access, and resource
quantity and quality (Houdret et al, 2006). The UN has
recognized that water disputes generally result from opposing
interests of water users, being public or private (United Nations,
2008). Water-related conflicts are conflicts arising between
two or more parties holding competing claims over a water
resource, its allocation, or its use (OECD, 2005). Water conflict
situations in agriculture are considered as real conflicts when
one stakeholder begins to act in favor of his interests whereas it
is seen as a threatening or aggressive act by the other actor(s)
(Knierim and Nagel, 2001). “Water conflict in this study is
limited to local conflicts in agricultural sector in terms of using
fresh surface water.”

In 1995, Ismail Serageldin, vice-president of the World Bank,
said “many of the wars of this century were about oil, but
wars of the next century will be about water” (Knierim and
Nagel, 2001). In a similar vein, in 2000, UN secretary general,
Kofi Annan, suggested that “fierce competition for freshwater
may well become a source of conflict and war in the future”
(Ravnborg, 2004).

Global water use has been almost tripled in the second half
of the twentieth century, which shows an increase being much
faster than the worlds population in that same period time.
Water recourses are used for different human activities, broadly
divided among agriculture (70%), industry (22%), and domestic
use (8%); these competing uses of freshwater frequently cause
conflicts (Gehrig and Rogers, 2009).

In Iran, the greatest amount of water (94.25%) is being
used by agricultural sector. Of this amount, about 50% is
exploited from surface water resources, and another 50% from
groundwater (Ardekanian, 2003). Besides, over 80% of water is
wasted, the main reason of which is a lack of advanced; that is not
using advanced irrigation technologies (Beheshtinejad, 2009).
One of the aspects of this mismanagement is about conflict
management among water stakeholders. So, the appropriate
management of water resources in the agricultural sector would
be very important.

Water conflicts, water scarcity, access inequality, and use and
decision about water, might be the serious threats for the life
quality of stakeholders and also obstacles on the way of human
and environmental development. It is clear that environment
can be affected by these conflicts.

Water conflict in Iran’s agricultural sector is growing
strongly either. Agricultural water conflicts in this country show
that there are different goals among stakeholders particularly
farmers and the government. Since regional water experts as
government officials are responsible for water management,
it is important to assess their views about water conflicts.
Also, investigation of farmers’ opinion (as the most important
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water stakeholders in the agricultural sector) and comparing
that with regional water experts’ opinion especially in related
to environment would provide useful results to manage
agricultural water conflicts.

Government is presently considered as the manager of water
recourses in Iran. It controls and distributes water among
stakeholders. In this way, the government is the owner and the
controller of water in all dimensions and water stakeholders have
no important roles in this management. The government holds
all responsibilities and farmers are merely users.

In reply to why water conflict is a crisis in agricultural sector
in Iran, we must focus on the evolutional trend of water conflicts
in the using of water resources in agriculture. There are three
turning points in this trend (Bijani and Hayati, 2011).

1. Before land reform (Latent water conflict: before 1963):

Before land reform in Iran, landlords were known as the
owners of agricultural water resources. They were manager of
water and controlled consumption and distribution of water.
Landlords that named masters were persons who had a lot
of lands and water resources as two key components of
agricultural production. Consumption and distribution of water
was controlled by them under a specific discipline. Therefore,
there was no particular water conflict in that period.

2. After land reform up to political revolution of Iran (The
start of water conflict: 1963-1979):

After land reform, landlords became weak and the system of
master and peasant was overthrown. In the continuation of land
reform, water was recorded as national resource. Government
was known as responsible of control and managing of water in
agricultural sector. Government was assigned to administrate
distribution of water among stakeholders. In that way, some
rules were registered for better control of water distribution.
Forcefully, are admitted the start of agricultural water conflicts
is from this point, because the government had no control and
surrounding on water resources such as landlords. For example,
unauthorized revenue from water resources increased after land
reform. Also, digging of deep wells developed. We can say in this
period not only the government had no enough power to control
water conflict, but also that was a factor of creation conflict
between itself and stakeholders.

3. After political revolution up to now (Culmination of water
conflict: after 1979):

After political revolution in 1979, the government decreased
its control over water resources. In that condition, there was no
needed anticipation and legal mechanism for controlling water
conflicts. Furthermore, in the last decade, another important
factor added to this trend and increased water conflicts in
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agricultural sector. In fact, this factor was weather changes
especially drought. With the condition of drought and water
scarcity, managing water conflict is more complex. The main
part of conflict there is between government and stakeholders
especially in districts that are confronting with drought. On
the other side, urban and industrial consuming has had a large
growth in the recent years and government allocates the most of
saving water to them. It is one of the reasons of conflict between
government and stakeholders.

The purpose of this study was to investigate agricultural
water conflicts through a human ecological perspective using
POET model and SWOT analysis.

Theoretical literature review

Environmental sociology is the study of the reciprocal
the
organization, and social behavior. Within this approach,

interactions among physical environment, social
environment encompasses all physical and material bases of life
in a scale ranging from the most microlevel to the biosphere.
The development of human ecological studies could be very
helpful in this regard. Nowadays, most arguments over natural
resources and environment are mainly focused on human. In
human life equations, focusing on the relationship between
human and environment is an important factor. In this way, one
of the most important sections is focusing on conflict studies
on using and managing natural resources such as water among
beneficiaries. One of the most important points of water conflict
in agricultural sector in Iran is linked to the lack of sufficient
attention to this subject; in fact, considering human as the mere
consumer and user is a big mistake, which is common in using
fresh waters resources.

In 1978, Dunlap and Van Liere proposed the emergence of
a New Environmental Paradigm (NEP); thus, they developed a
12-question scale to determine whether people were embracing
the NEP or holding to the traditional Dominant Social Paradigm
(DSP) beliefs. In this way, the NEP could measure whether a shift
away from the DSP was occurring as predicted by Dunlap and
Van Liere (Wolters, 2012).

The New Ecological Paradigm (NEP) has been a widely
used, effective tool for measuring ecological values that can lend
valuable insight into whether values impact knowledge and the
subsequent behavior related to that knowledge. It is uncertain
to what degree belief in the NEP correlates with environmental
behavior (Wolters, 2012). In this NEP view, human dominance,
argued to be more adaptable than biological traits, was felt
to be justified by the uniqueness of culture; besides, making
it capable of solving all natural problems, culture has the
capacity to accumulate and innovate. Therefore, as humans were
not conceived of being governed by natural conditions, they
were felt to have a great control of their own destiny. Using
human ingenuity, any potential limitation posed by the natural
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world was felt to be surpassed. Research proceeded accordingly
without environmental analysis (Dunlap et al., 2000).

New Ecological Paradigm recognizes the innovative capacity
of humans, but states that humans are yet ecologically
interdependent as with other species (Green, 2002; Harper,
2004). According to NEP, whereas humans have exceptional
characteristics (culture, technology, etc.), they remain one
among many species that are interpedently involved in the global
ecosystem. NEP human affaires are influenced not only by social
and cultural factors, but also by intricate linkages of cause, effect,
and feedback in the web of nature; thus purposive human actions
have many unintended consequences. NEP humans live in and
are dependent upon a finite biophysical environment, which
imposes potent physical and biological restrains on human
affairs. Although the invectiveness of humans and the powers
derived from there may seem for a while to extend carrying
capacity limits, ecological laws cannot be repealed (Hayati and
Rezaei-Moghaddam, 2006).

Namboodiri (1988) stated that the human ecological
approach is a powerful perspective in the analysis of power
relations and conflict processes. To organize an attempt for
determining how key variables affect the likelihood of conflicts
over natural resources, the human ecology approach is applied
throughout this study.

Water is a valuable resource, which frequently crosses
political borders; the right to exploit water resources has been
often disputing. The literature on this subject has extensively
speculated on the causes of international and interior national
water disputes (Green, 2002).

Since the 1960’s, human ecologists and other environmental
social scientists have stressed the importance of the interactions
between nature and society. Recently, some of these
environmentalists have posited that the deterioration of
natural systems such as water, air, and soil, could have negative
effects on social, political, and ecological securities (Bijani et al.,
2017). While there is a legitimate, ongoing debate over whether
economic and technological development would solve the
disputes that occur over natural resources, and when studying
the causes of natural resource conflicts, there have been several
reasons for why the ecological approach is a useful theoretical
approach (Green, 2002).

A consistent body of academic material denies the causal
relation between natural resources scarcity and the armed
conflict, as Gleditsch (1998) mentioned before. This is a subject
that several authors have revealed their special area of interest
over that. Thomas Homer-Dixon in several titles has developed
his concept of “ingenuity” in relation to the outbreak of conflict
emanating from a perceived or real resource scarcity; Likewise,
Leif Ohlsson has developed his thinking on the connection
between conflicts and resource scarcity in a number of titles.
There have been few studies based on the large amounts of
data that have persuasively proved the correlation between
scarcity (or perceived scarcity) of natural resources and violent
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conflict. Hauge and Ellingsen conclude: “Our findings are quite
clear: countries suffering from environmental degradation—
and in particular from land degradation—are more prone to
civil conflict; However, important in predicting domestic armed
conflict, economic factors are far more than environmental
factors. In general, this also holds true of political factors”
(Swedish Water House, 2004).

To manage conflicts, there seem to be some consensus on
the fact that poverty and the lack of institutions are more
important reasons for conflict than actual scarcity. Some authors
point out that the causal relationship might be the opposite,
i.e., a lack of policies, institutions, etc. leads to environmental
degradation and resource scarcity and thus exacerbates social
conflicts (Tamas, 2003).

Most researches deal with the general concept of “resource
scarcity” and are not occupied with the specific question of water
scarcity in relation to conflict. This mirrors the discussion on
the specificities of water as a societal factor; in many instances,
comparing water with other resources might be difficult. When
investigating roots of conflict, many of the natural resources
mentioned are more easily used as means for economic gain,
such as oil, diamonds, timber, minerals used in the electronics
industry, etc. The literature in this area is growing quickly and
can be said to have been started in the late 1990’s (Swedish Water
House, 2004).

In another view, agricultural water conflicts have some
effects on the environment. Indeed, water scarcity, inequality
to access, and use and decision about water can be the threats
in the stakeholders’ life quality and also obstacles on the way
of human and environmental development. It is clear that
environment can be affected from these conflicts. According
to NEP view, a model used for water conflict analysis is
POET model that has four components including population,
organization, environment, and technology (Table 1). The POET
model is a theory found within the human ecological approach
for studying social phenomena. The human ecological approach
deems society as a natural system made up of man, his
environment, and the processes that allow him to adjust/adapt
to his environment. This adaptation is not achieved individually,
but is accomplished by the collective population through social
organization or a division of labor. This social organization
of society affects other spheres of social life, which in turn
influences man’s environment (Hawley, 1981; Lisa, 2006).

Population dynamics

Migration caused by water scarcity is an important
demographic factor, which can contribute to water conflict.
Ethnic competition is occurring in a number of regions
where people are forced to move in search for more reliable
water sources. Studies have indicated that the present system
is entering a new stage, with widespread economic and
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environmental consequences arising from its progression over
the past 70 years. In the last century (since 1900), the population
of Iran has increased about 6-folds. The population growth rate,
which was <0.6% in the beginning of this period, reached the
rate of 3.19% in the decade from 1976 to 1986. Fortunately
enough, it has considerably decreased in the two last decades.
The major changes in population growth rate, resulting from
the reduction of mortality and increase of natural growth rate,
occurred in the 1960’ and afterward. Between 1960 and 1996,
about 37 million people (about 60% of the existing population)
were added to the country’s population.

The direct impact of population growth on the water
resources management in Iran was an increased need for potable
water in population centers. Indirect impacts were increased
demand for agricultural products, development of irrigated
lands, and the need for job opportunities and more income,
and finally water conflicts especially in the agricultural sector
(Ardekanian, 2003). Along with the changes that have been
described, environmental demolition has been increased; many
of these problems have a direct relation with water conflicts in
agricultural sector.

Social organization

Nowadays in Iran, water resource management organization
(that works infra-Ministry of Energy) has responsibility of
organizing and managing water resources. So, the government
is the main owner and controller of water; however, the
government has no efficient management for organizing other
water users in agricultural sector. For more explanation, it is
necessary to describe the evolutional trend of water management
in Iran. This is done in the following.

Before land (before 1963) reform in Iran, landlords were
considered as owners of agricultural water resources; being the
managers of water resources, they controlled consumption and
distribution of water. Consumption and distribution of water
was controlled by them under a specific discipline; as a result,
there was no particular water conflict in that period.

After land reform (1963-1979), landlords became weak
and the system of master and peasant was overthrown. In the
continuation of land reform, water was recorded as national
resource. The government was known as the responsible of
controlling and managing of water in agricultural sector. The
government was assigned to administrate distribution of water
among stakeholders. In that way, some rules were registered for
the betterment of water distribution control. Forcefully, as the
government had no control and surrounding on water resources
like landlords, the start of agricultural water conflicts was from
this point. For example, unauthorized revenue from water
resources was increased after land reform and digging deep wells
was developed either. We can say in this period was a factor
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TABLE 1 Components of POET model.

Components of Details

POET model

Population dynamics

10.3389/frwa.2022.989542

Population growth and changes in social organization and technology have interacted to cause the

degradation of the world’s major water systems due to deforestation, mining, agricultural runoff,

damming, sewage discharge, chemical discharge and oil spills, soil erosion, and channeling for

navigation. The degradation of watersheds can lead to conflict as societies and nations attempt to

address environmental and economic impacts of degradation.

Social organization

An increase in population creates environmental problems to be solved, but it also means more

minds to ponder solutions to a problem. So, population growth sometimes necessitates new

technologies, but new technologies allow even more population growth. Increases in population,

population density, and technology cause environmental and organization changes, as people

consume more of their natural resources and need new social institutions to address new concerns.

Environmental
scarcity and

degradation

Population growth and changes in social organization and technology have interacted to cause the
degradation of the world’s major water systems due to deforestation, mining, agricultural runoff,

damming, sewage discharge, chemical discharge and oil spills, soil erosion, and channeling for

navigation. The degradation of watersheds can lead to conflict as societies and nations attempt to

address environmental and economic impacts of degradation.

Technology

An increase in population creates environmental problems to be solved, but it also means more

minds to ponder solutions to a problem. So, population growth sometimes necessitates new

technologies, but new technologies allow even more population growth. Increases in population,

population density, and technology cause environmental and organization changes, as people

consume more of their natural resources and need new social institutions to address new concerns.

Source: Green (2002) and Tabara and Pahal-Wostl (2007).

of creation conflict between itself and stakeholders; besides, the
government had no enough power to control water conflict.

After political revolution in 1979, the government decreased
its control over water resources. In that condition, there was
no needed anticipation and legal mechanism for controlling
water conflicts. Furthermore, in the last decade, climate change
especially drought was added to this trend and water conflicts in
agricultural sector was increased; in fact, this factor was climate
changes especially drought. With the condition of drought and
water scarcity, managing water conflict was more complex.
The main part of conflict was between the government and
stakeholders especially in districts that were confronting with
drought. In the other side, urban and industrial consumption
has had a large growth in the recent years and government
allocates the most of saving water to them. It is a reason of
conflict between the government and stakeholders.

Environmental scarcity and degradation

Increasing rate of environmental damage is the consequence
of increasing of agricultural water conflict, in Iran. For example,
in an interview with farmers who inhabitant in downstream
of Doroodzan dam in Fars Province (which is located in
south west of Iran), it is cleared that those environmental
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damages have increased in the recent years. Most of those
environmental damages have related to water conflict in that
area. Actually, water exploitation system as a governmental
organization allocates a little of saved water at the back of
Doroodzan dam to agriculture, and this action intensifies trend
of environmental demolitions. Witnesses show that the allocated
water to agricultural sector is only for some little days in during
1 year and it is not enough for suitable farming. Furthermore,
there is impossible to farm two times in one agricultural year.
According to farmers’ statements, the time of delivering
water is not appropriate and almost is not done in the pick of
plants’ water needed. Droughts in the recent years have increase
this process. The main contrast here is indeed the allocation of
water to urban water use in comparison with agricultural sector.
According to farmers’ declarations, continuance of this trend in
the recent years have caused the decrease of some animal species.
In the end of downstream of Doroodzan dam, there is Bakhtegan
Lake that Kor River is the main water resource of it. Doroodzan
dam is in the way of Kor. Today, Bakhtegan Lake is getting
dry and the place, which was the station of accommodation of
seasonal migratory birds, is empty now. This trend is continuing,
and with the decline of agriculture, farmers are to increase
pressure on the environment so as to supply some parts of their
living. In reply to water scarcity, cultivation of many agricultural
plants would not be possible and farmers might not consider to
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alternate agricultural plants and products in the correct way; this
action would then cause to soil quality degradation.

Technology

Technology has been interacted with population growth
to bring about major social organizational and environmental
changes, all of which have affected the competition for natural
resources. Technology has an interesting association with water
conflict in that it may cause and reduce disputes (Green, 2002).

In several industrialized and developing countries such
as Iran, participatory and cooperative conflict management
strategies are actively pursued. Empirical evidence shows that
participatory and cooperative approaches lead to better results
at least in terms of sustainability and social acceptance than
to classical methods of conflict resolution. One of the most
important factors that have caused water conflicts in agricultural
sector of Iran is being careless to indigenous and local
technologies such as subterranean canals (Ghanat) and in the
other side being careless to compatibility of modern technologies
in irrigation and water management (Bijani and Hayati, 2011).

Based on what was stated with regard to the purpose
of this study, a theoretical framework in Figurel was
designed to investigate agricultural water conflict in a human
ecological perspective.

Materials and methods

Study area

The study was conducted in downstream of Doroodzan
dam, Fars Province, in the South Western of Iran (Figure 2).
Fars Province is one of the largest (121,000 km?; about 7.5% of
Iran’s area) and most heavily populated (more than 4 million)
provinces of Iran; besides, it is one of the leading regions in
agricultural production (the most leading province in wheat
production), though recently has confronted with water scarcity
(Hayati and Karami, 2005; Bijani and Hayati, 2015). Reservoir
Doroodzan dam is 100 km far from Shiraz in the North West of
it and has been constructed on the Kor River. The downstream
of Doroodzan Dam consists of eight segments: Main canal,
Ordibehsht canal, Hamoon canal, Left canal (in upstream),
Amir segment, Fayzabad segment, Tilakan segment, and Mavan
segment (in downstream). These eight segments are divided
into two main parts: upstream and downstream. However, the
amounts of agricultural lands are increasing and with ending the
current projects, shift to 112,000 hectares, the needed drinking
water of two towns (Shiraz and Marvdasht), some and large
industrial enterprises near the dam and industrial water uses in
the petrochemical industry are provided from Doroodzan dam.
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Research method

This research was conducted in the framework of the applied
approach with the mixed methodology including two surveys
and semi-structured interviews as a research method. Also,
triangulation method was based, that means there are over
one research method and so, over one style data; in this way,
quantitative and qualitative research that explore in the different
methods were used to investigate similar research questions.

Participants

Respondents in this study included farmers and regional
water experts. Also, according to two research methods (phases
of qualitative and quantitative research), two samples were
selected for each of them.

Farmers

A multistage stratified random sampling was used to
select a sample of farmers from the area under investigation.
From each region, five villages were randomly selected, which
summed to a total of 40 villages. Then, from each village,
proportionate to that population, 7-8 farmers were selected
randomly. The final sample consisted of 294 farmers who
used water from the irrigation network of Doroodzan dam.
The statistical population (farmers of the region) was reported
to be about 2,000 people. Based on the table of Krejcie and
Morgan (1970), the sample size was estimated to be 322 people.
Finally, there were 294 respondents to this research (the return
rate of the questionnaires was 91.3% based on this, which
is statistically acceptable). Also, using purposive sampling, 20
farmers (10 people in upstream and 10 people in downstream)

were interviewed.

Regional water experts

The number of regional water experts who worked in
Doroodzan dam irrigation network was 75. All experts were
studied, and finally, 66 questionnaires were completed. Also in
the qualitative phase, 10 experts were interviewed.

Instrument
Quantitative phase

Data were collected using two structured questionnaires (for
farmers and experts). Their “face validity” was confirmed by the
specialists in agricultural extension and education department,
Shiraz University. The reliability of the questionnaires was
measured through a pilot study using Cronbach’s alpha
coefficient (Table 2). The data obtained through questionnaires
were analyzed by SPSSy;.
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FIGURE 1

Theoretical faramework to investigate water conflict in a human ecological perspective.

scarcity and degradation

Agricultural Water Conflict in Doroodzan dam irrigation network

Qualitative phase

Data were collected using semi-structured interviews.
The data obtained through interviews were evaluated by
SWOT analysis.

Results and discussion

Descriptive statistics

Summary personal and professional characteristics of the
respondents (farmers and experts) have been presented below.

Farmers

Over 94% of sample farmers were men (277 people). The age
of them ranged from 18 to 90 years with a mean of 50 years.
The range of educational backgrounds was from 0 to 18 years
of schooling with an average of 5.7 years. About 30% (29.6) of
farmers were illiterate and 28.2% had 1-5 years of education
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(Basic literacy). The range of family size was from 1 to 14 with a
median of 4. The agricultural work experience of farmers ranged
from 1 to 75 years with a mean of 32.4 years. About 60% of
farmers were engaged in agriculture and did not have a second
job. Farmers had an average land size from 1 to 60 hectares, with
a mean of 9.6. However, more than one-third of farmers (34.4%)
had <5 hectares agricultural land. In total, 84.4% of farmers were
owner of lands that they work on. Over 95% of farmers used
water from Doroodzan dam irrigation network. Most of them
(98%) used traditional methods for irrigation of their lands. In
total, 76.2% cultivated their farms one time a year and residual
could farm two times in each year. The average of annual water
supply costs that farmers pay to government was 474,700 Iranian
Rials (38.72 US Dollars) per hectare.

Regional water experts
Over 86% of the experts were men (57 people). The age of
them ranged from 25 to 57 years with a mean of 36.4 years;
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FIGURE 2
A general map of Iran illustrating the location of the study area.
TABLE 2 Reliability outputs.
Variables Items Cronbach’s alpha
Farmers Experts
Agricultural water conflict 14 0.72 0.64
POET Population dynamics 6 25 0.76 0.69
Social organization 7
Environmental scarcity and degradation 6
Technology 6

therefore, most of them were middle-aged. The majority of
experts had Bachelor and M.Sc. degree (81.8%) and “Irrigation”
was their dominant academic discipline. It is notable that more
than 20% (22.2) of experts were in the field of agricultural
extension and education. The work experience of experts ranged
26 years with a mean of 7 years. About 69% of respondents
did not have a second job. Nearly 70% (68.6) of them were
employed on a contract basis. About 60% of respondents were
originally from their region of their activity. However, more than
80% (81.3) declared Shiraz to be their residence place (center of
Fars Province).

Application of POET model: Surveys
results

Tables 3-6 show the respondents’ opinion about four
components in POET model that were described previously.

Frontiersin Water

One of the most important items regarding to “population
dynamics” is “population growth.” It is necessary to note
that among all the aspects of population dynamics, according
to Malthus theory that states population growth as an
indicator of population dynamics, considered the main cause
of conflict, population growth of water stakeholders, as the
main component of population dynamics indicators, has
been considered.

Farmers and experts believed that with population growth,
agricultural water conflicts increased in Doroodzan dam
irrigation network. For farmers and experts, first and second
priorities’ ranks in Table 3 are similar approximately. They
believed that population growth, especially in urban areas, has
increased pressure on water storage of Doroodzan dam and
that is the reason for increasing conflict between agricultural
and municipal and industrial water use. Also, with population
growth, control of water resources becomes more difficult for
the governments. Middle rank is about organization of “water
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users associations,” which can be a great help in water conflict
management for farmers and experts. In this regard, farmers and
experts were unanimous that with population growth, grouping
them into “water users associations” becomes more difficult and
that causes increasing water conflict.

According to Table 3, the high mean for population
dynamics indicates that both farmers and experts believed that
population dynamics and specially population growth can cause
water conflicts in agricultural sector. This finding confirms the
study of Green (2002). The mentioned components of POET
have been asked from the audience by selecting items based on
the Likert scale, and a score of 1-5 has been included for each
item. In this regard, an average (score between 1 and 5) was
obtained for each item, which is indicated by Mean. Also, its
standard deviation (SD) was obtained, and then, the coefficient
of variation (CV) was obtained by dividing the SD by mean. In
this regard, a lower CV indicates a higher mean and a lower SD
and is ranked higher (Rank).

Table 4 described social organization status. This component
was measured by seven items. It shall be noted from all
aspects of social organization, due to the importance of “water
users associations,” it has been studied as the most important
component of the social organization of water stakeholders.

Findings revealed that the majority of respondents (farmers
and experts) believed that collaboration and interaction in
the form of “water users associations” is one of the best
ways to deal with water conflicts (ranks 1 and 2). They also
believed that one of the obstacles on the way of organizing
farmers is their willingness to work alone; in fact, farmers are
not interested to cooperate in water management affaires and
prefer to pursue their interests individually. So, strengthening
the spirit of working together and identifying the potential
leaders among farmers is very important for experts. That could
facilitate social organization of farmers against various aspects of
water conflicts.

Such as population dynamics, the mean of social
organization for two groups of respondents are in the
high level. This shows the impact of social organization on
agricultural water conflicts. This result is consistent with the
findings of Green (2002) and Tabara and Pahal-Wostl (2007).

Environmental scarcity and degradation was measured by
six items. Table 5 shows descriptive statistics of this variable.
This table shows that the majority of farmers and experts
believed that with the increase of environmental scarcity and
degradation, water conflict increases. This finding is similar
to the study of Tabara and Pahal-Wostl (2007). According to
Table 5, most ranks for farmers and experts are different. But
third and sixth ranks are the same for both of them; in fact, they
believed that with growth of water conflicts, farmers’ inclinations
decrease to participate in water conservation projects. Sixth
rank is the last for respondents. It shows that they believed
with the allocation of a part of Doroodzan dam water to
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the environmental protection plans by the government, water
conflict in agricultural sector has increased.

Another component in POET model is technology, which
was measured with six items in this study. The opinions
of farmers and experts were in the moderate level (Table 6).
Farmers and experts expressed that irrigation technologies can
reduce water conflicts (first rank for experts and second rank
for farmers). Another point is in the second rank for experts
that believed to the use of water new irrigation canals decreased
water conflicts among farmers. But this item is in the fifth rank
for farmers. In fact, as they think new channels have more
costs and occupy more lands, in many positions, they prefer old
and traditional canals. Also, application of new modern canals
needs some social research toward farmers’ innovativeness and
acceptation. Many of farmers did not accept this innovation
because before extension of this technology as an innovation, the
condition of farmers’ acceptation was not provided.

Application in POET model: SWOT
analysis

As completing the results of quantitative phase of this
research, a semi-structured interview was prepared, which
consists of four components population, organization,
environment, and technology toward agricultural water conflict.
For the identification and classification of relevant internal and
external factors affecting agricultural water conflict, the SWOT
analysis was used. SWOT stands for strengths, weaknesses,
opportunities, and threats. It is a way of summarizing the
current state and helping to devise a plan for the future, one that
employs the existing strengths, redresses existing weaknesses,
exploits opportunities, and defends against threats, to maximize
the benefits of this evaluation and find their competitive
advantage, users of SWOT analysis need to ask and answer
the questions that generate meaningful information for each

category (strengths, weaknesses, opportunities, and threats).

SWOT matrix of population dynamics with
water conflict

In Tables 7-10, the strengths, weaknesses, opportunities, and
threats that have been identified by the farmers and experts
are listed; using the technique of “enumeration,” the frequency
status of each item has been identified.

Table 7 shows the matrix of strengths, weaknesses,
opportunities, and threats of the population dynamics toward
water conflict from the viewpoints of farmers and experts. The
table shows that the strengths and threats are much higher
than weaknesses and opportunities, respectively. These findings
are consistent with the results of Table 3. The main points are
mentioned about population dynamics, indicate the provision
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TABLE 3 Population dynamics.

10.3389/frwa.2022.989542

Experts’ opinionb Statements Farmers’ opinion®
Rank SD Mean Mean SD Rank
2 2.77 7.14 Population growth, especially in urban areas has increased pressure on 4.29 1.02 1
water storage of Doroodzan dam and that is the reason for increasing
conflict between agricultural and municipal and industrial water use.
1 2.29 7.29 With population growth and increasing water stakeholders, control of 3.76 1.14 2
water resources becomes more difficult for the governments.
6 2.71 5.89 With population growth, services of Water Organization are reduced to 3.35 1.35 3
farmers.
3 2.57 6.68 With population growth, grouping them into “water users associations” 3.17 1.36 4
becomes more difficult.
4 2.50 6.29 Immigration of some water beneficiaries toward rural areas has increased 2.85 1.60 5
the water conflict.
5 2.80 6.14 Rural population growth in recent years has led to controversy and 2.65 1.53 6
conflict in water use.
Farmers Total score: ~ N:294  Minimum:2  Maximum: 30~ Mean: 20.07 SD: 4.49
Range from 0 to 30: Mean: 20.07
Experts Total score:  N:66  Minimum: 17 Maximum: 57  Mean: 39.42 SD:9.14

Range from 6 to 60: Mean: 39.42

2Responses weighted 0-5: from none (0), I disagree completely (1), I disagree (2), I do not have any idea (3), I agree (4), and I agree completely (5).

bResponses weighted 1-10: from I disagree completely (1) to I agree completely (10).

of more work labors according to the type of traditional
irrigation technologies, and also deal with the issues such as
water scarcity and drought. On the other hand, referring to
the most important weaknesses indicated according to the
population growth, pressure on water resources increases
particularly in relation to urban uses. Organizing water users
would be more difficult, as well. Important opportunities have
been cited to provide work labors for better management
of water resources. The main weaknesses in this regard
are about organization of farmers, which would become
more difficult by the government and their migration out of
agriculture.

SWOT matrix of social organization with water
conflict

Descriptive analysis of SWOT matrix of social organization,
with regard to water conflict in agricultural sector, is
presented in Table 8. The findings revealed that strengths
and opportunities of organized farmers, especially in the
form “water users associations,” have significant preference
on weaknesses and threats. On the other hand, organization
of farmers is a suitable way to deal with population growth
and its distribution. Organization of water stakeholders
increases their share toward water resource management and

Frontiersin Water

10

this is an important step to shift from governmentality
to governance.

In this table, the most important points of strengths are
related to the formation of water users associations and
more guarantees to apply managing of water affairs by such
associations. The most important weakness is reducing the
government’s power to execute decisions which have emergency;
nevertheless, this is a chance increasing the participation
of farmers and their tenure toward water management.
Marginalization of small farmers and sometimes dispersion of
stakeholders’ votes were the major threats, which are listed in
this field.

SWOT matrix of environmental scarcity and
degradation with water conflict

Table 9 shows that strengths and opportunities surpass
weaknesses and threats, respectively. The main weaknesses
that were mentioned by the respondents referred to damaging
vegetation and fauna diversity and increasing farmers greed
for more and unauthorized use of natural resources and the
environment. The opportunities associated with non-farm jobs
can be created in water conflict conditions; and this is considered
as an alternative for employment and income, which is intended
as an opportunity.
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TABLE 4 Social organization.

10.3389/frwa.2022.989542

Experts’ opinionb Statements Farmers’ opinion®
Rank SD Mean Mean SD Rank
1 2.03 8.23 I think if people work together, enters less damage to the water resources. 4.15 0.96 1
2 191 7.94 With organizing farmers into water users associations, water conflicts 3.96 1.03 2
decreases.
4 2.55 6.80 Farmers are not interested to cooperate in water use and prefer to pursue 3.09 1.53 3
their interests in water use individually.
5 2.86 6.59 In the past (before the land reforms) grouping of farmers to use water 3.03 1.64 4
under the monitoring of the landlords was better.
7 2.15 3.82 After land reforms, the government has been successful toward creating 2.99 1.38 5
water users associations.
6 2.68 491 Governmental water agents did not organize well to manage water 2.50 1.25 6
resources.
3 2.14 7.36 Scattering among farmers toward the use of water is high in rural areas 2.49 1.50 7
of Doroodzan dam.
Farmers Total score:  N:294  Minimum: 10 ~ Maximum: 30  Mean: 22.22 SD: 3.44
Range from 0 to 35: Mean: 22.07
Experts Total score:  N:66  Minimum: 25 Maximum:57  Mean: 45.65 SD:7.27

Range from 7 to 70: Mean: 45.65

2Responses weighted 0-5: from none (0), I disagree completely (1), I disagree (2), I do not have any idea (3), I agree (4), and I agree completely (5).

bResponses weighted 1-10: from I disagree completely (1) to I agree completely (10).

SWOT matrix of technology with water conflict

Table 10 shows the descriptive SWOT analysis of technology
component. Although the strengths have priority over
weaknesses and opportunities in comparison with threats that
are higher, the differences are not that much significant. This
finding differs from the studies of Green (2002) and Tabara and
Pahal-Wostl (2007); In fact, the technology, when designed and
conducted according to socio-economic conditions of farmers,
can reduce water conflicts. On the other hand, presentation of
irrigation technologies, in case of being accepted and applied
by farmers completely, would be efficient. The findings of
Table 10 are consistent with the results of Table 6 in terms of the
quantitative phase of the study.

Strategies from the crosses matrix of strengths,
weaknesses, opportunities, and threats

According to Figure 3, by the confluence of four factors
(strengths, weaknesses, opportunities, and threats), formulation
of four strategies can be done. They are SO, WO, ST, and WT.

SO strategy, opportunities that will enhance strengths
Population dynamics
The main strength being considered as an opportunity
toward population dynamics and agricultural water conflict
is regarded to provide needed labors required in traditional
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agriculture; in fact, current traditional technologies need more
labor. So, more population, labors, and group workings
are required. Population growth leads to more diverse
workforce and this variation might be used for better water
conflict management.

Social organization

Strength in this regard is related to “water users
associations,” which leads to increase water stakeholders’
Besides,
the

participation ~ toward  water
grouping

government incumbency.

management.
and organizing farmers would reduce

Environmental scarcity and degradation

Emphasis on the aesthetic aspects of ecotourism and natural
scenery provides opportunities for non-farm activities. However,
care should be non-farm activities related to the environment,
which are not harmful for the ecosystem.

Technology

The use of intelligent and modern systems for controlling
water volume adjusted to farms capacity and such type of
technologies reduces water conflicts.

WO strategy, overcome, and weaknesses to find
new opportunities

Population dynamics

With population growth and the increase of water
stakeholders, control of water resources has become more

frontiersin.org


https://doi.org/10.3389/frwa.2022.989542
https://www.frontiersin.org/journals/water
https://www.frontiersin.org

Bijani et al.

TABLE 5 Environmental scarcity and degradation.

10.3389/frwa.2022.989542

Experts’ opinionb Statements Farmers’ opinion®
Rank SD Mean Mean SD Rank
5 3.02 6.00 The government does not allocate sufficient water to agriculture and in 4.04 1.01 1
this situation farmers cannot make an appropriate crop rotation;
Therefore, the soil will damaged.
4 2.87 6.23 With allocation of water to urban uses, the face of environment in rural 3.90 1.28 2
areas of Doroodzan dam zone is drawn entirely toward destruction.
3 2.53 6.77 With growth water conflicts, farmers’ inclinations decrease to participate 3.74 1.07 3
in water conservation projects.
1 227 7.38 With growth water conflicts, farmers have more greed to use water and 3.68 1.35 4
this is one of the major causes of erosion is water.
2 2.65 7.36 Due to shortage of water allocated, farmers forced to use the water in 3.19 1.83 5
drain canals and this reduces the quality of the soil for farming.
6 2.44 4.80 With allocation a part of Doroodzan dam water to the environmental 2.37 1.62 6
protection plans by the government, water conflict in agricultural sector
has increased.
Farmers Total score: ~ N:294  Minimum: 6 ~ Maximum: 30~ Mean: 20.93 SD:4.28
Range from 0 to 30: Mean: 20.93
Experts Total score:  N:66  Minimum: 13~ Maximum: 58  Mean: 38.55 SD: 10.54

Range from 6 to 60: Mean: 38.55

2Responses weighted 0-5: from none (0), I disagree completely (1), I disagree (2), I do not have any idea (3), I agree (4), and I agree completely (5).

bResponses weighted 1-10: from I disagree completely (1) to I agree completely (10).

difficult for the governments; this point in spite of being a factor
for more attention from the governments might be considered
a weakness. In fact, with the increase of population of farmers,
government has to pay more attention to water management
among them.

Social organization

Although
among  water

division of
stakeholders
power in terms of immediate

management  authority

reduces  government
decisions, it can
be consider as an opportunity to shift from

governmentality to governance toward water
resource management.

Environmental scarcity and degradation

Farmers’ greed toward the use of water in conflict status
shall be used as a force increasing their collaboration for better
water management.

Technology

One of the main challenges which is considered
as a weakness is related to the passage of irrigation
canals through agricultural lands that cause some types
of conflict between farmers and experts. Attracting
farmers’ participation in plannings and implementations
of irrigation projects might turn this weakness into

an opportunity.

Frontiersin Water

ST strategy, use strengths to avoid threats

Population dynamics

Although population growth provides more diverse
workforce and it can be used in appropriate water management
specially toward using traditional technologies, it shall be
mentioned that population growth increases separation
and dispersion among farmers; in this way, some farmers
would be forced to migration. With population growth,

services of water organization are reduced to farmers,

as well.

Social organization

With  organizing of farmers, polar classification
might increase in villages, upstream, and
downstream regions; therefore, coordination and
monitorization of the smaller organizations should

be considered.

Environmental scarcity and degradation

Non-farm activities toward the use of environment during
water conflicts condition will lead to increase the conflicts if not
managed properly.

Technology

Irrigation technologies endanger the collective organization
of farmers and led them to work individually. Therefore,
it is necessary to promote such technologies, training,
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TABLE 6 Technology.

10.3389/frwa.2022.989542

Experts’ opinionb Statements Farmers’ opinion®

Rank SD Mean Mean SD Rank

5 2.57 4.64 Irrigation canals increase water availability for downstream areas and 3.52 1.35 1
these causes to increase water conflict in Doroodzan dam irrigation
network.

1 2.75 6.44 Irrigation technologies (drip and sprinkler) can reduce water conflicts. 2.76 1.79 2

4 2.44 5.09 Agricultural irrigation technologies have led to farmers work more 2.69 1.69 3
individually and reduce cooperation of them together.

3 2.85 5.14 Few farmers have access to advanced irrigation technologies and this can 2.50 1.73 4
increase water conflicts among farmers.

2 2.58 5.17 New irrigation canals decreased water conflicts among farmers to use of 2.20 1.32 5
water.

6 2.45 4.23 With development of such technologies toward to balance the 1.86 1.23 6
distribution of water among stakeholders, conflicts over water have been
reduced.

Farmers Total score: ~ N:294  Minimum: 0 Maximum: 26 Mean: 15.54 SD: 5.86
Range from 0 to 30: Mean: 15.54
Experts Total score:  N:66  Minimum: 15 Maximum: 52 Mean: 30.70 SD:7.79
Range from 6 to 60: Mean: 30.70

2Responses weighted 0-5: from none (0), I disagree completely (1), I disagree (2), I do not have any idea (3), I agree (4), and I agree completely (5).

bResponses weighted 1-10: from I disagree completely (1) to I agree completely (10).

and supervision toward collective work and collaboration circumstances  especially regarding their social and

Today, agricultural water conflict has become one of the

be developed. economic conditions.
WT strategy, strategies to eliminate the threats
of weaknesses Conclusion
Population dynamics
The main point in this regard is related to
decreasing cooperation and negotiation among

water beneficiaries.

Social organization

The main WT strategy that requires investigation is related
to equitable actions at supervising and organizing of water
stakeholders, because organizing farmers will cause some
farmers to be active, and the rest inactive. Also, organizing
them (if did not done right) would provide no benefit for
small farmers.

Environmental scarcity and degradation

Water conflict leads to an increase in farmers’ greed for
using of water. Environmental degradation is inevitable in such
circumstances, and efficient water management is needed more
than ever.

Technology

A lack of coordination of technological progress
with social challenges is a reason for the water conflict
growth. So, it is essential that technologies that are
with  water  beneficiaries’

presented be  consistent
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main challenges in agricultural water management, especially
in areas that are exposed to water scarcity. Water conflict
as a social phenomenon in agricultural sector has had
some impacts on the relationship of stakeholders with each
other on the one side, and their environment on the
other side. The POET model, a derivative of the human
ecological perspective, has been applied in social research to
many phenomena, ranging from community development to
environmental change and organizational structure (Hall, 1996;
Lisa, 2006). Therefore, POET model is suitable for analyzing
water conflict. Findings have showed that opinions of farmers
and experts about four components of population, organization,
environment, and technology (in POET model) were similar.
Also, the findings of qualitative and quantitative phases, having
same results, confirmed each other. SWOT analysis of four
mentioned components expressed that focus to one factor
without contemplation on other components can turn an
opportunity into a threat or turn a strength point into a
weakness. Undoubtedly, farmers and other water beneficiaries
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TABLE 7 SWOT matrix of population dynamics with water conflict: Opinions of farmers and experts.

Component Strengths and weaknesses Number of cases
Farmers®  Experts®  Total
Strengths (total score: 23)
Current traditional technologies need more labor. Therefore more population, labors, and group 5 2 7
working are required.
Coping with drought and scarcity requires more labor that population growth provides it. 4 2 6
More population causes more dynamism in agriculture and water management. 3 1 4
With Increasing the number of stakeholders, water supply cost sharing has done better and it 1 2 3
reduces water conflicts.
3 Population growth of young farmers increases irrigation efficiency and reduces conflicts arising from 2 0 2
g water scarcity.
'§ Population growth decreases stratification and class polarization toward water. 0 1 1
'% Weaknesses (total score: 121)
TZL Urban population growth increases water conflicts between urban and agricultural sectors. 15 7 22
= Population growth causes increasing pressure on the exploitation of natural resources such as water. 13 9 22
With population growth, grouping them into “water users associations” becomes more difficult. 14 7 21
With population growth and increasing water stakeholders, control of water resources becomes 13 8 21
more difficult for the governments.
Population growth of water stakeholders decreases cooperation and negotiation among them. 12 19
Population growth of water stakeholders exacerbates conflicts toward water utilization. 11 5 16
Opportunities (total score: 28)
Population growth leads to more diverse workforce and this variation can be used for better water 4 2 6
conflict management.
With increasing population of farmers, government has to pay more attention toward water 4 2 6
management among them.
Growth of farmers’ migration rate reduces agricultural water conflict. 2 3 5
Growth of farmers’ population increases their power toward receiving more water. 3 2 5
With increasing population, the collective interests have preference over individual interests. 1 3 4
With increasing population, more opportunities will provide for water management. 2 0 2
Threats (total score: 65)
Population growth increases separation and dispersion among farmers. 12 5 19
With population growth, services of Water Organization are reduced to farmers. 8 6 14
Water scarcity and water conflicts cause migration of some farmers. 5 6 11
Population growth decreases mutual understanding and agreement among them. 5 4 9
Population growth is one of those factors which undermine cooperation among water stakeholders 4 4 8
in agricultural sector.
With population growth, less water will be allocated to environmental considerations. 2 2 4

#Farmers: Measuring is done based on the spectrum from nobody (0) to all of farmers (20).

hExperts: Measuring is done based on the spectrum from nobody (0) to all of experts (10).

are increasing. The dynamism and mobility of this population
which is inevitable, direct some conflicts on the use of water.
According to this process, environmental degradation has an
ascent trend. One of the best and most effective ways to deal with
these challenges is “regular organization of water beneficiaries.”
Current water management in Iran is not responsible for
this organization completely. Rotation of governmentality to
governance toward water management is a suitable approach to
create and develop “water users associations” and resolve water
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conflicts. It reduces inappropriate environmental consequences.
Centralized management, as in the governmentality form, has no
ability to organize stakeholders to participate in water resources
management efficiently.

Another important point in POET analyzing is its
relation to the component of technology. Its dissemination
toward irrigation techniques requires compliance with water
stakeholders’ social, cultural, and economic conditions. The
lack of attention to this point might turn the component of
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TABLE 8 SWOT matrix of social organization with water conflict: opinions of farmers and experts.

10.3389/frwa.2022.989542

Component Strengths and weaknesses Number of cases
Farmers? Experts? Total
Strengths (total score: 94)
With organizing farmers into “water users associations,” the related decisions will have 16 8 24
higher power to executive.
With organizing farmers into “water users associations,” collective interests of farmers will 14 6 20
be supplied and more people will be benefited.
Appropriate organizing of experts improves their presentation of services to farmers. 10 7 17
Appropriate organizing of experts and farmers reduces conflict between these two groups. 8 8 16
= Efficient management of water resources will be possible with union and alliance of 5 6 9
§ farmers.
?}1 Appropriate organizing of farmers causes they have more power to gain share of water. 6 2 8
7‘: Weaknesses (total score: 20)
5
3 Division of management authority among water stakeholders reduces government power 4 2 6
to do immediate decisions.
Organization involves initiation of a bureaucracy and longer of water management affairs. 2 3 5
This trend increases water conflict.
Organizing of farmers will cause some farmers to be active only and the rest inactive. 3 0 4
Organizing and coordinating need a series of financial costs. 0 4 4
Organizing farmers into water users associations, damages personal interests of farmers. 1 0 1
Opportunities (total score: 69)
Grouping and organizing of farmers, will reduce the government incumbency. 8 9 17
With organizing and grouping of farmers, there would be less conflict in water resource 8 6 14
management.
Appropriate organizing of farmers increases their participation toward water 5 8 13
management.
Appropriate organizing of water stakeholders decreases dispersion toward use of water. 7 5 12
With appropriate organizing of water stakeholders, fewer damages will be entered to water 3 5 8
resources and the environment.
With appropriate and effective organizing of farmers, presentation of educational services 1 4 5
in the field of water management will be much easier.
Threats (total score: 22)
Organizing of farmers (if did not done right), would provide no benefit for small farmers. 4 2 6
Organizing of water stakeholders into different groups, decision-making in water 2 4 6
management will be more difficult for the government.
Transfer part of the water management to farmers’ organizations, time for immediate 1 4 5
decisions will be longer.
Organizing of water stakeholders reduces their maneuver toward use of water. 2 0 2
With organizing of farmers, polar classification increases in villages, upstream and 2 0 2
downstream regions.
Organizing and coordinating of farmers makes them stronger and it increases conflicts 0 1 1

between farmers and the government over the use of water.

#Farmers: Measuring is done based on the spectrum from nobody (0) to all of farmers (20).

hExperts: Measuring is done based on the spectrum from nobody (0) to all of experts (10).
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TABLE 9 SWOT matrix of environmental scarcity and degradation with water conflict: opinions of farmers and experts.

10.3389/frwa.2022.989542

Component Strengths and weaknesses Number of cases
Farmers? Experts? Total
.§ Strengths (total score: 8)
Fg In addition to water conservation and reducing conflict, irrigation canals help to develop 2 4 6
g regional ecosystem too.
§~ Environmental scarcity in some cases can lead to the unity and cooperation of water 0 2 2
g stakeholders.
;‘: Weaknesses (total score: 30)
E With growth of water conflicts, flora, and fauna are endangered. 14 5 19
§ Environmental destruction and injury, led to an increase in farmers’ greed toward use of 5 6 11
E water.
Opportunities (total score: 6)

Emphasis on the aesthetic aspects of ecotourism and natural scenery provides 2 3 5

opportunities for non-farm activities.

Environmental degradation, particularly in relation to water resources can lead to more 1 0 1

coordination and participation of farmers and experts.

Threats (total score: 29)

Increasing of water conflict has a direct relationship with reducing farmers’ participation 10 6 16

in environmental protection projects.

With increasing water conflicts among stakeholders, their cooperation also decrease 9 4 13

toward environmental protection projects.

#Farmers: Measuring is done based on the spectrum from nobody (0) to all of farmers (20).
bExperts: Measuring is done based on the spectrum from nobody (0) to all of experts (10).

technology from an opportunity into a threat. Clearly, that will
be possible with harmony of technological and social researches
and farmers’ participation.

We should know that utilizable fresh water for agricultural
sectors is very scarce in Iran. This shortage is certainly the
cause of conflicts among stakeholders. On the other hand,
the population of water beneficiaries is steadily increasing.
Considering the fact that the government manages water
resources, farmers do not know themselves as owners of water.
Also, they are not well-organized to use and manage water
resources. The existing technologies were not designed and
presented with the cooperation and participation of farmers,
as well. It totally makes some threats, which lead farmers to
use their environment more than before and enforce more
pressure on that to save themselves. Taking participatory water
management approaches, formation and strengthening water
users associations and conformity irrigation technologies which
have compatibility with farmers” circumstances can reduce and
control agricultural water conflict in Iran. Such a process is an
effective step in protecting the environment. SWOT analysis
strategies in this study confirmed these results.

It should be known in this way, there are some challenges
and questions that they can be epigraphs of future researches
for comparison and controlling of water conflict in agricultural
sector. Most important of them are as follows:

Frontiersin Water

- What are the needed things for accepting of water
responsibility from stakeholders?

- What are the needed actions for cession of governmental
roles to water stakeholders in agricultural sector?

- What are the ways to induce stakeholders’ participation
in the solving of water conflict crisis especially in
drought condition?

- What are the legal shortcomings in the background of water
conflict and how we can remove them?

- What are the needed actions for organizing and
empowerment of water user groups in agricultural sector?

- What is the role
in water management and how we can improve

of governmental interference

interaction between farmers and government? In
other words, how we can make imagination for
stakeholders that they are in the mode of win, win
with government?

- What is the role of agricultural extension and education in
this regard?

- What is the best way (ways) for organizing farmers
for water conflict management toward protection
of environment?

There is a hope in the future with efficient water resource
management and also management of water conflicts especially

16 frontiersin.org
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TABLE 10 SWOT matrix of technology with water conflict: Opinions of farmers and experts.

Component

Technology

Strengths and weaknesses

Strengths (total score: 61)
Modern irrigation canals cause a greater volume of water to be transferred to downstream areas
more rapidly.
Irrigation technologies lead to save water and prevent to waste water.
Modern channels have balanced water distribution and have reduced water conflicts.
Use of irrigation technologies leads to more employment; and more occupation reduces conflict.
Weaknesses (total score: 41)
Some irrigation canals have passed through agricultural lands and that causes some conflicts
between farmers and experts.
Construction of irrigation canals has made land conflict between farmers and the government.
Irrigation canals have not passed fairly beside agricultural lands and that has increased water conflict.
Construction of irrigation canals is a time consuming and expensive process.
Opportunities (total score: 48)
The use of intelligent systems to control water volume adjusted to farms capacity and such type of
technologies reduces water conflicts.
Irrigation technologies provide planting some crops which are resistant to water scarcity.
Irrigation canals lead to balanced distribution of limited water that is stored behind the Doroodzan
dam.
Irrigation technologies are the most important way to deal with water scarcity and drought.
Irrigation technologies will increase farmers” income.
Appropriate technologies save water from seasonal rainfalls.
Threats (total score: 31)
Irrigation technologies endanger the collective organization of farmers and led them to work
individually.
Maintenance of irrigation canals requires more financial resources and manpower.
Conservation, management and repairing of irrigation canals make a conflict challenge between the
government and farmers.
Lack of coordination of technological progress with social challenges is a reason for the water

conflict growth.

2Farmers: Measuring is done based on the spectrum from nobody (0) to all of farmers (20).

YExperts: Measuring is done based on the spectrum from nobody (0) to all of experts (10).

10.3389/frwa.2022.989542

Number of cases

ExpertsP Total

Farmers®
15 10
12 7
5 8
2 2
7 4
5 6
6 4
2 7
9 4
4 6
4 5
4 4
1 3
0 4
8 2
2 6
1 6
1 5

25

19

13

11

11

10

13

10

10

Strengths (S) Weaknesses (W)

Opportunities (O) SO

WO

Threats (T) ST

WT

FIGURE 3

The resulting strategies from the crosses matrix of strengths, weaknesses, opportunities, and threats.
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in agricultural sector, and many of environmental problems can
be alleviated in Iran.
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