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Market-Based Welfare Effects Modeling in
Regional Allocation of Water Compared to the
Administrative Allocation by Developing
Cooperative Game; Case Study
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Abstract

In order to supply reliable water to prioritized demands a
comprehensive plan is needed. In this paper, the allocation of
water resources in a basin is evaluated using two methods of
administrative and market-based mechanisms. The study area
is Balikhlichay river basin in Ardabil Province. First, in the
administrative allocation, a nonlinear optimization model is
developed to maximize the net benefit of farmers taking into
account the system constraints. At this stage, the area of
crops, the optimum amount of water and the shadow prices
are obtained in each region. In the market-based allocation
the optimization model is developed to maximize the
economic value of irrigation water and defining tradable
water rights. In order to reallocate the market benefits and
establish a sustainable market, the concept of the cooperative
game and Shapley value is then utilized. The benefits of the
market are equitably distributed in a different coalition of
consumers. The results of the administrative allocation model
are considered as the initial water rights in the second model.
The economic value of water is derived by calculating the
area under the inverse water demand function curve for each
region. The volume of water trades and the final allocated
water are decision variables. The benefits of all consumers in
the market will increase by cooperative game. Results
indicated that water market in the Balikhlichay region can
improve water use efficiency. The results showed that the
market provides the potential for trading of about 18% of
water rights among farmers in this region. Additionally, the
results obtained in this paper showed that these trades would
increase farmers’ profitability by about 9%.
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