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Study on Evolution of Water Management Practice and
Institutional Design in Irrigation System
— Role and Responsibility of Water User’s Association
for Equal Water Allocation —

Kenji YOSHINAGA

The paper analyzes the conflict around an equal water allocation between farmers upstream and
downstream including its role and responsibility of water user’s association by applying the models of
evolutionary game theory and extensive form game theory. In the evolutionary game theory, it clarifies
how both groups of implementing and not implementing water management practice could take action
for water management taking into account income increment by better water management and income
obtained by opportunity cost. It is clear that farmer will change evolutionally their preference for water
management by comparing the benefit (or loss) of water management and opportunity cost.

The analysis also focuses on conflict resolution around water management and intervention by
water user’s association by using the extensive form game theory. In other words, the analysis is
based on the model with two cases of whether the farmer downstream agrees or does not agree to
compensate the farmer upstream for their cost of water management. If the farmer upstream does not
accept a proposal by farmer downstream, water user’s association will intervene with its proposal for
negotiation and observe whether the farmer upstream could properly implement water management
or not. This leads that farmer upstream prefers to implement water management if the probability of
intervention by water user’s association is high, otherwise chose opportunity cost as a high income
source. This means that the farmer upstream will prefer to water management if compensation by
downstream is higher than an opportunity cost.

As a result, it is imperative for both farmers upstream and downstream that they should recognize
the scarcity and value of water for collective water management achieving a fair water allocation.
Given this, the cost of water management should be internalized into their own farming practice.
Having said this, it is noted that economic incentive as resolution measure by intervention of the water
user’s association if the farmer upstream pursues a higher opportunity cost instead of implementing

water management.

Key words: Water management, Water user’s association, Water conflict, Farmers upstream and

downstream, Economic measures and incentive, Opportunity cost.



