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In spite of the scarcity of water resources, the farmers’ competitions to use water resources and their insistence on it have
resulted in the occurrence of conflict and the tragedy of the common resources. Conflict may have both positive and negative
aspects. If the conflict resolutions are correctly understood, its causes and effects can be managed. The objective of this study
was to investigate the causes and effects of water conflict in Damavand, Iran using structural modeling method. The research
method was a relational causal study. Results revealed that water conflict can be attributed to different causes categorized into
interdependent climatic, managerial, social, agronomical, and educational factors, among which the climatic factor was found
to include the most important causes. These causes have had positive or negative impacts.
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Introduction

While per capita renewable water is declining through-
out the world, it has been projected that the global demand
for water will be increased by 55% by 2050. Since climate
change will entail complicated and unpredictable impacts, the
water demand and the conflicts on water will be influenced
too. Accordingly, the competition of different water-using
sectors, as well as the competition between the stakehold-
ers of the common water resources, will intensify the risk of
local and regional disputes and conflicts and the continued
inequality in service availability (UN, 2015).In Iran, the ag-
ricultural sector is the largest and most important water user
accounting for 92 percent of total water use. On the other
hand, water scarcity is the main limiting factor of the crop
production. According to the Falkenmark indicator, Iran is
at the threshold of the water crisis. Average per capita water
figures show that Iran has entered the water stress stage since
2006 (Bijani & Hayati, 2011; Saadati et al., 2012). The im-
balance between water supply and demand in Iran has posed

water resources management to serious and tough challeng-
es, one of which is the augmentation of water conflict. Water
scarcity and inequality in access to water resources are two
main causes of water conflict. Thus, water-related violence
is an ever-increasing phenomenon. It has been predicted that
access to water resources will lead to different wars (Gehrig
& Rogers, 2009; Wenjuan et al ., 2009). The city of Dama-
vand has an area of about 188,000 m? located 45 km from
Tehran, Iran. Its annual precipitation is, on average, 149 mm.
Seventy percent of water resources of the agricultural sector
is wasted in this city for diverse reasons. The main challenge
of the local agricultural sector is the scarcity of water re-
sources and the land use change, leading to the desolation of
most rain-fed farms and predicaments for the irrigated lands.
This has limited the potential of production and the use of
the agricultural lands by the local farmers, thereby resulting
in water conflict among them (Jaod, 2017). The complexities
of water exploitation system in the studied region and the
differences in water users’ views and attitudes have rendered
the conflict an inevitable phenomenon. Conflict refers to
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an explicit disagreement between, at least, two interrelated
people in which inconsistent goals, concepts, values, and/
or beliefs can be detected. Accordingly, water conflict is a
term that describes the disputes between countries, states, or
human groups over water access (Tulloch, 2009 ).

Indeed, water-related conflicts are conflicts that take
place between two or more regions or groups with differ-
ent, competing interests in water resources access, alloca-
tion, and utilization. Thus, conflict is a social situation where
water resource users attempt for more access to resources
at a certain time and/or the groups are inconsistent on their
interests (OECD, 2005; UNDP, 2012). Obviously, the en-
vironment around the mankind will be influenced by such
conflicts, resulting in social and ecological changes. When
negative conflicts develop and inelastic demand arises for
water, its consequences emerge in a tragic way. This trag-
edy implies that there has been a long-term uninterrupted
demand for resources in human systems whilst nature is in-
capable of replenishing its resources in accordance with this
demand. If this trend is not changed, the system is destined
to collapse (Bijani & Hayati, 2013). All in all, it can be stated
that the suitability and exploitability of the conflict depend
on the recognition of its causes and effects.

Causes and effects

Data on water conflict between 2000 and 2009 show that
68% of the conflicts were at the local level and 32% were at
the international level (Gebremariam, 2011). At the local lev-
el, there may be tensions on water use that can lead to low-lev-
el violence and instabilities within the states or regions. The
survival and livelihood of millions of poor people, especially
in rural areas, rely on the subsistence farming whereas this
farming, in turn, depends on water availability. Rising water
scarcity, when is combined with low economic development
and poor governance, is an indicator of the increased frequen-
cy of conflict and instability. Water conflict may have vari-
ous causes, the most important ones being the socioeconomic
factors including increased level of endowment and demand,
poverty, production development initiatives, social inequality,
marginalization, economic anomalies, and competitive inter-
ests at the community level; institutional/political factors in-
cluding poor governance, the lack of transparency, tensions on
borderline displacement, aggressive foreign policy wrapped in
national security claims, militarism culture with violence his-
tory, and dam construction projects; and environmental factors
including water scarcity, population growth and basic human
needs, natural disasters, climate change, aquifer degradation,
water pollution, exploiting industries, and water users (Gehrig
& Rogers, 2009).

The issues that are continually and potentially at the
heart of resource conflicts at the national and sub-national
levels include ownership of resources, power allocation for
the management of resource access and/or development, re-
source income distribution, and environmental and social
damages arising from resource exploitation. Most conflicts at
the local level have been resolved by the legislative, regula-
tory, managerial, and traditional mechanism with no interna-
tional interventions (Brown & Keating, 2015). In Iran, Bijani
& Hayati (2015) revealed that, among the groups involved in
water conflicts, the main conflict was between farmers and
the government. Farmers in downstream were the main los-
ers in water distribution. The dominant water conflict was
“latent” as well. The main reasons for agricultural water
conflict were “water scarcity”, “drought”, and “the kind of
water management”. Some also relate the water conflicts to
such factors as supply shortages, water pollution, resource
variability, high demand, low water use efficiency, improper
regulatory and institutional networks, improper governance
and centralization, water tariffs, lack of financing, unplanned
change in water management schedule, inadequate partici-
pation of water users, socioeconomic conditions, and inade-
quate public awareness (AbuZeid & Abdel-Meguid, 2006).

The assessment of the performance of water users asso-
ciations in Egypt revealed that these associations have been
successful in improving crop yield, alleviating conflicts and
disputes among the local people, reducing irrigation costs
and time, enhancing farmers’ relationship with irrigation
advisory service personnel, increasing women’s participa-
tion, and increasing the use of modern irrigation systems by
farmers (Hassabou & EL-Gafy, 2007). In a similar study on
the performance of water users associations in India, it was
found that they exhibited the highest efficiency in two tasks:
irrigation water distribution and the resolution of disputes
(Joseph, 2001). The last two decades have witnessed exten-
sive studies on water conflict, mainly focusing on the water
scarcity, the involved institutions, and the socioeconomic
conditions in transnational basins.

However, there has been lower tendency to address wa-
ter resource conflicts at the local level that is resulted from
complicated interactions and feedbacks among a wide range
of variables in human and natural systems (Hilmenet al.,
2015). In a study in Iran, Valizadeh et al. (2019) found that
many environmental dilemmas such as water scarcity orig-
inate from human behavior. Also, it was concluded that the
findings showed that factors that have been mentioned in
social-cognitive theory could be considered for enhancing
farmers’ water conservation behaviors since the theory pro-
vides a more realistic insight into farmers’ behaviors with an
emphasis on farmers’ social and structural contexts. The gen-
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eral goal of this study is the analysis of the causes and effects
of water conflict: Evidence from Damavand. To reach this
goal, the following specialized requirements were analyzed:
— Determining the extent of conflict among water users;
— Determining the types of conflict and their ranks among
water users;
— Determining the Causes of conflict among water users;
— Determining positive and negative effects of conflict
among water users.

Methodology

The present study is a relational causal research in nature,
carried out by the questionnaire instrument. As the main re-
search instrument, the questionnaire was designed using a
review of the literature. The statistical population was com-
posed of all water users (n = 6977) in Damavand County in
2017. After pre-test, the sample size was determined to be
118 people using Cochran’s formula. Damavand County is
composed of three districts: Absard, Sarbandan, and Rude-
hen. The sample was taken by proportionate simple random-
ization technique. To do the research, first drew the concep-
tual model using the review of the literature. According to
this model, a water conflict is composed of two parts: causes
of the conflict (Causes — Conflict) and effects of the conflict
(Conflict — Effects). Water conflict is situated in the middle
of the model. It is affected by various constructs (including
climatic, managerial, social, agronomical, and educational
causes). These causes have varying (positive or negative)
impacts. Cronbach’s alpha implies the appropriate reliability
of different sections of the research instrument. According to
the first model the group of causes and the group of effects
are directly related to one another.

In addition, different parts of these causes and effects are
correlated to each other. In other words, all sections are in-
terrelated. In the second model, each part of five parts, which
were defined via water conflict causes, intensifies the posi-
tive or negative impacts and, at the same time, plays a deci-
sive role in their predictions. Cronbach’s alpha proved that
different sections of the research instrument were reliable.

In addition to examining the face and content validity of
the questionnaire by a panel of experts and its reliability by
pre-test, the convergent validity of the research instrument
was evaluated too. The results revealed the accepted level
of convergent validity of the research instrument given the
fact that average variance extracted (AVE) was > 0.5 and the
combined reliability was > 0.7 (Table 1).

Data were analyzed using correlation matrix analysis,
structural equations modeling, and Multiple Indicators, Mul-
tiple Causes Model (MIMIC). MIMIC models are sophisti-
cated models that require the application of latent variables
(constructs) that are predicted or influenced by some overt
variables (Schumacker & Lomax, 2010). The LISREL and
SPSS software packages were employed as the analysis in-
struments.

Results

According to the results, the average age of the studied
sample was 53 years old. Men composed 91.5% and women
composed 8.5% of the respondents. Also, 78.8% of partic-
ipants had irrigated farms, 18.6% had rain-fed farms, and
2.6% had both irrigated and rain-fed farms. The results on
respondents’ opinions showed that 42.4% stated that the
conflict was at a very high level among water users, 44%
stated that it was at a high level, and 13.6% stated that it
was at a moderate level. Also, the ranking of conflict types
revealed that “inconsistency in users’ perspectives on how to
address the dispute”, “inconsistency in users ‘values, norms,
and goals”, “inconsistency in users’ emotions”, and “incon-
sistency in users’ mindset” were ranked the first to the fourth.
According to the results were analyzed as the causes of the
conflict among which the first to third ranks were assigned
to “poor knowledge, attitude, and skill of users in water re-
source management”, “poor monitoring system for water use
and the transfer and distribution of the local water resourc-
es”, and “inattention to experts’ recommendations about the
use of water resources”, respectively.

According to the results on the negative effects of water

conflict, “the loss of interaction and incorrect judgments on

Table 1. Coefficients of Cronbach’s alpha and average variance extracted (AVE)

Construct Symbol Number of items Cronbach’s alpha AVE CR

Climatic causes CC 2 0.816 0.612 0.888
Managerial causes MC 8 0.821 0.558 0.898
Social causes SC 4 0.876 0.535 0.820
Agronomical causes FC 2 0.753 0.519 0.805
Educational causes EC 3 0.815 0.501 0.797
Positive effects PE 7 0.859 0.621 0.891
Negative effects NE 7 0.823 0.511 0.818
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one another”, “discontent with one another”, and “the loss
of communications and relationships” were ranked the first
to third, respectively. According to the results on the posi-
tive effects of water conflict, “recommendation of new solu-
tions for the existing problems”, “the use of conflict in rais-
ing questions and new ideas”, and “clarifying the defects,
disagreements, and drawbacks” are the first to third most
important positive effects of conflict. The matrix of correla-
tion between water conflict causes and effects derived from
Pearson’s correlation test. It revealed that all coefficients
of correlation are significant. In other words, the partial or
pair wise correlation of the causes and effects is supported
statistically at the 99 percent confidence level. The matrix
reveals that educational causes had the strongest correlation
with positive effects (P =0.00, r = 0.63). Also, climatic caus-
es exhibited the strongest correlation with negative effects
(P=0.00, r=0.66).

Since in the real world, any cause and effect acts in the
interaction with other causes or effects, so we should check if
the relationship between the causes and effects persists under
these conditions too. To this end, we developed and tested
a structural model. On the contrary to other prevailing sta-
tistical methods, structural models enable the researcher to
include the measurement errors in addition to considering
the relationship between the variables. So, this methodolo-
gy provides higher accuracy (Schumacker & Lomax, 2010).
To analysis the fitted model, we first need to check the ap-

propriacy of fit criteria. Table 2 shows the overall fit criteria
for both models. Therefore, the theoretical structure that was
assumed for the models is confirmed. This means that the
field data also confirm the conceptual model designed for
this research.

Now that the overall forms of both models are confirmed,
we need to check if the measurement and structural models
are statistically confirmed. In other words, are the models
valid and reliable? The validity and reliability of the struc-
tural equations models are evaluated by t-statistic and R>.
According to Table 3, these two statistics show that the overt
variables could well measure the latent variables.

The values of standard factor loads presented in Table
3 and Figure 1 display that among different cause of wa-
ter conflict, climatic causes were the most effective factor
exhibiting a factor load of 0.94. R? of this variable shows
that it accounted for 88% of total variance of the model and
the remaining 12% is related to the effect of this variable on
factors or variables not included in the model. Also, it was
highly correlated with the agronomical causes.

The managerial factor with a factor load of 0.87 was the
second most effective group among the causes. R? of this fac-
tor shows that it captures 75% of the variance and the remain-
ing 25% is related to the effect of this factor on factors or vari-
ables not included in the model. According to R? for the social
factor, it accounts for 37% of total variance and the remaining
63% is associated with the impact of this factor on other fac-

Table 2. Fit criteria for the structural model of water conflict causes and effects

Fitting index Optimum level Structural model Integrated structural model
Chi-square — 7.02 11.30
DF — 6 4
Root mean square error of approximation (RMSEA) <0.08 0.02 0.07
Root mean square residual (RMR) Near zero 0.01 0.01
Standardized root mean square residual (SRMR) Near zero 0.01 0.01
Goodness of fit index (GFI) >0.9 0.99 0.98
Adjusted goodness of fit index (AGFI) >0.9 0.97 0.93
Normed fit index (NFT) >0.9 0.99 0.99
Non-normed fit index (NNFI) >0.9 0.99 0.97
Confirmatory fit index (CFI) >0.9 0.99 0.99

Table 3. Factor loads, structural coefficients, and the criteria for their fit or significance in the structural model

Latent variable Overt variables | Factor load | Standard error t-statistic R? Composite reliability (CR)
Conflict C CcC 0.94 0.12 15.82 0.88 0.85

MC 0.87 0.32 13.42 0.75

SC 0.61 0.41 12.11 0.37

FC 0.79 0.62 10.72 0.62

EC 0.73 0.04 15.90 0.53
Conflict E NE 0.95 0.41 14.74 0.90 0.81

PE 0.91 0.30 16.46 0.82
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Fig. 1. Values of factor loads and standard structural
coefficients for the model Conflict 1

tors or variables not included in the model. As R? shows, 62%
of total variance in the model is captured by the agronomical
factor and the remaining 38% is related to the impact of this
factor on factors or variables not included in the model. Final-
ly, the educational group of causes with the lowest R? of 29%
among all conflict causes. Although participants gave the low-
est importance to these causes, they were considered import-
ant because of their proper correlation with other causes. CR
revealed that the causes included in the model could altogether
capture 85% of water conflict causes. As is evident in Table 3
and Figure 1, the negative effects had the factor load of 0.95
and were more important than the positive effects. The neg-
ative impacts of conflict are important in the sense that they
had the highest correlation with the five groups of causes. The
factor load of the positive effects of conflict was estimated to
be 0.73. The model could, altogether, account for 81% of the
effect of water conflict. The equation of the structural part of
the model can be written as below. It indicates that the causes
mentioned for water conflict can directly capture 60% of the
variance of water conflict effects. This equation is statistically
significant at the 95% confidence level.

0.89
0.83
o[RS 2

—1.00

Chi-Square=11.30, df=4, p-value=0.12336, RMSEA=0.078

Fig. 2. Values of factor loads and standard structural
coefficients for the model Conflict 2

Conflict E =0.75 Conflict C, Error var = 0.40, R? = 0.60

Although the model Conflict 1 can be used to illustrate
the direct effects of water conflict causes and effects on one
another, but the question is, “given the direct relationship be-
tween the causes and effects of water conflict, is it possible
to predict the positive and negative effects by the use of the
fivefold cause groups?” The answer will show to what extent
we can manage the positive and negative effects directly by
the control of the fivefold group. A second model was devel-
oped to test it and answer the question (Figure 2). This kind of
models is called Multiple Indicators, Multiple Causes Model
(MIMIC) in structural equations modeling. The model Con-
flict 2 tries to predict the effects of conflict (as the dependent,
latent variable of the model) with the use of the fivefold group
of the factors (as the predictive variables). Table 4 and Figure
2 contain the structural coefficients, factor loads, and the fit
criteria for the measurement and structural model Conflict 2.
According to Table 4, conflict cause variables played a signifi-
cant role in predicting the positive and negative effects.

The following equation that is the structural equation for
the prediction of the water conflict effects reveals that the

Table 4. Factor loads, structural coefficients, and their fit criteria or significant in the model Conflict 2

Latent variable Variable type Variables Factor load Standard error t-statistic R?
Water conflict Predictor CcC 0.89 0.10 9.00 0.59
MC 0.83 0.05 6.41
SC 0.37 0.22 1.59
FC 0.67 0.05 5.32
EC 0.55 0.18 4.01
Overt PE 0.78 0.39 11.39 0.61
NE 0.83 0.30 12.26 0.70
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causes could account for 59% of the variance of water con-
flict effects. This equation is statistically significant at the
95% confidence level.

Conflict 2 = 0.89CC + 0.83MC + 0.37SC + 0.67FC +
0.55EC; Error var = 0.406; R> = 0.59

Discussion and Conclusion

According to the results, water conflict can be attributed
to different causes categorized into interdependent climat-
ic, managerial, social, agronomical, and educational factors,
among which the climatic factor was found to include the
most important causes. Climate change is currently responsi-
ble for the occurrence of events like droughts that hinder ag-
ricultural activities or even living in some regions, resulting
in the migration of rural people. Climate change has caused
the deficiency of water resources and has created water con-
flicts and violence among farmers in most regions. This find-
ing is in agreement with (Gehrig & Rogers, 2009; Bhusal &
Subedi, 2014; UN, 2015).

Managerial factor was found to be the second most im-
portant factor in accounting for water conflicts. The inability
to govern and manage water resources has created inappro-
priate conditions for the exploitation, storage, transfer, distri-
bution, and use of water resources, causing conflicts between
farmers. Therefore, poor governance, inefficient institutions
and, overall, poor management of water resources have ag-
gravated the disagreements and conflicts among stakehold-
ers. The inefficiencies under water conflict conditions can be
attributed to the prevalence of traditional and bureaucratic
management model. Therefore, given the nature of the water
conflicts, which is related to the interrelationship among a
large number of farmers, government and other stakehold-
ers, it is necessary to use a suitable model such as participa-
tory irrigation management (PIM) because this model seeks
to strengthen the relationships, negotiation and interactions
between water users and the government through the partic-
ipation of farmers in managing water resources and alleviat-
ing or eliminating conflicts. This finding is consistent with
(Shortt et al., 2004; Hileman et al., 2013).

Social factor has also been recognized as a significant
factor in water conflict. Conflict is a social behavior. Social
behaviors are determined by two main factors: internal factor
came to be known as the personal view on affairs, and exter-
nal factor or the norms that include the unwritten customs,
traditions, and rules. Tribal disputes, different environmental
temperaments and issues like land inheritance and fragmen-
tation have reduced the availability of water resources have
led to the emergence of different concerns and, in the end, to
the intensification of conflicts. The best approach to address

these conflicts and disputes is to encourage the negotiation
and participation of stakeholders although this is difficult
and time-consuming. This finding supports and Gehrig &
Rogers (2009) and Gebremariam (2011) ’s reports.

Agronomical factor is another parameter contributing to
water conflict. Since most water users are smallholders whose
livelihoods depend on agriculture. So, given the droughts
and the deficiency of water resources, they are struggling
to supply the water requirement of their farms. The loss of
the cropping area has resulted in the loss of income, more
poverty, and the development of water conflict and violence
among local farmers. Furthermore, the planting of crops with
high water requirement and crops inappropriate for the re-
gion, improper planting patterns in the region, the collection,
distribution, and transfer of water in traditional way, poor
development of modern irrigation system at local level, poor
implementation of optimal planting methods, the inattention
to conservative farming at local level, and poor implementa-
tion of aquifer projects at local level are all among the agro-
nomical factors that are responsible for water productivity of
as low as 30—35%, the use of 92% of freshwater resources by
the agricultural sector, and the occurrence and aggravation of
water conflicts in the studied region. Similar findings have
been reported by (Pimentel et al., 2004).

Educational factor had an important role to play in wa-
ter conflicts. Poor water management and negotiation skills
among farmers create conflict among them. The develop-
ment and implementation of the participatory water resource
management programs can improve water users’ awareness,
attitudes, and skills and can, finally, improve their capability
and communication skills and motivate them to contribute in
water resource management and establish water user associ-
ations. In addition, to empowering water users, these educa-
tional courses derive positive impacts out of the conflicts, in-
cluding finding new solutions to alleviate the negative effects
of the conflict and the better management of water resources.
These results are consistent with the findings of AbuZeid &
Abdel-Meguid (2006) and Hassabou & EL-Gafy (2007).

According to the results and global experience, it is
therefore recommended to develop and implement participa-
tory irrigation management (PIM) to control the managerial,
social and educational causes based on their nature and to
reduce the conflict and mediation among farmers. It should
be noted that the adoption of PIM will improve and clarify
the communication structure and will reduce the conflicts
among the stakeholders and the need for the intervention
of governmental officials in local disputes. Also, the estab-
lishment of water users associations can help to supply the
financial resources required for the maintenance of the water
transfer systems and facilities in some regions. On the other
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hand, the conflict between the farmers can be reduced by
transparency in water availability and users’ self-control (Jo-
seph, 2001; Regner et al., 2006).

Since water conflict is rooted in climate change, the
development and deployment of CSA model can be an
agro-climate approach to adapt the agricultural sector to the
climate change and mitigate the negative effects of water
conflict because this approach is capable of ensuring food
security, accomplishing the goals of sustainable (economic,
social, and environmental) development, adapting farmers to
climate change, and empowering individuals to cope with
these changes (FAO, 2017).

The present study reveal that the management of the caus-
es and effects of water conflict requires an empowering and
mediation approach that considers both causes and effects
simultaneously because water conflict has a systematic and
complex nature whose management requires an integrated,
interactive approach. This is supported by Robbins (2006).
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