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Abstract

The Shafarood dam can be considered as a symbol of dam construction and at the same time non-compliance
with environmental considerations in the North of Iran. In this research, through strategic analysis of
stakeholder interactions in the current situation of Shafarood Dam with the help of one of the non-
cooperative models of game theory called graph model, the problem has been investigated in order to resolve
the conflict. According to the results of this study, from a strategic point of view, the main cause of the
conflict over the construction of Shafarood Dam is the behavior based on organizational interests of
stakeholders. As of now, the Ministry of Energy's insistence on completing and constructing the dam and the
Department of Environmental to preserve the forests and prevent further destruction have made it difficult to
find a cooperative solution. The results shown that in the non-cooperative scenario (current situation), the
point of equilibrium of the conflict is situation 16 (out of 18 existing situation). This means that based on the
set of non-cooperative solution concepts used to analyze the conflict, no unilateral progression of this
situation is conceivable for either party to the conflict. The choice of this situation as the point of equilibrium
of the conflict indicates that if the current preferences of the parties continue, the conflict will be in a
deadlock, in other words, there is no way to resolve the conflict in the interests of the environment.
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Introduction

During the past decades, the growing demand for water and the limitations of water resources have caused
many technical and management problems. Increasing restrictions have led to the emergence of new types of
management problems among active actors in the field of water resource allocation (Miles, 2012). The lack
of systematic and integrated views and efforts towards maximum productivity and meeting the demands of
all involved groups is the main reason for these issues.

From the point of view of the government, the allocation and management of water resources in Iran and the
laws and the position of government organizations are fully known and defined. Government organizations
have always been trying to improve their performance and provide effective statistical reports, but the
inconsistency of the policies and actions of the organizations along with the lack of consideration of the
natural capacity of water resources in Iran has led to the formation of issues and problems in this field
(Jafarian et al., 2016).

The problems created around the Shafarood Dam are a clear indication of the organizational power struggle
and the consideration of short-term goals instead of moving towards the goals of sustainable development, so
that today the result of such an issue is the destruction of a large part of the valuable Hyrcanian forests in
north of Iran around the Shafarood Dam Lake. After several decades have passed since the beginning of
planning and even first executive steps, today, with very little progress, time, financial resources and human
resources have been wasted.

Game theory is one of the most well-known conflict resolution methods. This model predicts probabilities
and equilibrium states by analyzing the behavior and decisions of active and involved actors (Myerson,
1991). Each game involves actors, strategies and benefits resulting from making a particular decision. In
other words, game theory seeks to predict the behavior of actors based on immediate goals in conflicts
(Madadni, 2010). So far, game theory has been used in many studies of conflicts in the field of water
resources (Shi et al., 2016; Jiang & Hellegers, 2016; Mehrparvar et al., 2015; Li et al., 2016; Raquel et al.,
2007).

Methodology

In order to analyzing and modeling the Shefarood Dam conflicts, the input data for creating the model was
collected through the study of papers, documents, reports, news, interviews with scintists and sometimes
engaged people, such as the experts of the Iran's Department of Environment and Iran's ministry of energy.
Finally, the stages of conflict modeling and analysis have been carried out according to the graph model
process for conflict resolution.

The conflict resolution process in GMCR includes two main stages of modeling and analysis. In the
modeling phase, first by reviewing the history of the conflict, the decision makers and their options are
defined. Then, situations that are not possible to occur in reality are removed from the total set of conflict
situations. Next, the states that each decision maker can move to from each initial state are specified, and
then the possible conflict states are ranked based on the players' priorities. After creating the conflict model,
the current state of the conflict will be investigated using concepts, then the equilibrium points (possible
outcomes) of the conflict will be identified and its various interpretations and possibilities will also be
investigated.

Results and Discussion

Decision-makers, options and priorities of decision-makers regarding possible conflict situations are the
components of the conflict model in GMCR. Based on the data collected from the history of the conflict and
in order to facilitate the modeling, the main actors are divided into three main actors, the Department of
Environment (DOE) as the project auditor, the Ministry of Energy (MOE) as the project developer and the
Planning and Budget Organization (PBO) as financial and budget allocator are summarized.

The total number of conflict situations has been calculated as 256, but after removing the improbable
situations, the number of possible conflict situations used in other stages of modeling and analysis is 18.
Among the 18 possible situations, the 16th situation is the only situation where no unilateral movement is
possible for any of the players. In other words, if we assume this situation as the starting point of the analysis
(the beginning of the conflict and the movements of the decision makers), none of the parties will be able to
move from this situation to a better situation (assuming the continuation of the current priority of preferences
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in this scenario). This is due to the equilibrium point of this situation for the conflict. Choosing this situation
as the balance point of the dispute indicates that if the current preferences of the parties continue, the dispute
will be in a deadlock, and in other words, there is no way to resolve the dispute.

Conclusion

The conflict in Shafarood has the structure of a comprehensive conflict of sustainable development. In such
conflicts, due to the weak position of pro-environmental groups and organizations in the conflict, developers
ignore environmental considerations in development projects. In the current structure of the Shafarood
conflict, the lack of policy-making tools that oblige the MOE to consider the position of the environmental
organization when allocating credit to projects with environmental effects, limits the influence and
bargaining power of the DOE against the proponents of the construction of projects with environmental
effects. Therefore, the environmental organization cannot force the MOE to cancel the project by using any
option, whether it is a complaint or opposition or conditional approval. This indicates that the change in the
preferences and incomes of the parties and ultimately the provision of environmental benefits depends on the
modification of the conflict structure.

Due to the weakness of the existing policy-making system, which has turned the structure of the Shafarood
conflict into a sustainable development dispute, the DOE's lack of compromise and insistence to obtain its
maximum utility (cancellation of the project) ultimately led to the loss of its minimum utility (building the
dam in compliance with environmental reforms) and the occurrence of the worst environmental result will
lead. In particular, interested groups in the construction of the dam can move the preferences of the MOE
towards the construction of the dam and the preferences of the PBO towards the issuance of permits for the
project by proposing the necessity of building the dam.
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4. Ordinal information

5. Feasible states

6. Countermoves

7. Individual stability

8. Solution concepts

9. Stability definitions

10. Level of foresight

11. Willingness to disimprovement
12. Knowledge of preferences
13. Strategic risk

14. Equilibrium
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15. Nash stability/Rationality (R)

16. General Meta Rationality (GMR)
17. Symmetric Meta Rationality (SMR)
18. Sequential stability (SEQ)

19. Limited-Move stability (LM)

20. Non-myopic stability (NM)

21. Infeasible states
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