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Tab.1 Gaming the benefit between government and farmer
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Fig.1 Probability change chart for no-compensation strategy

by government
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Tab.2 Evaluation system index weights for the Sanjiang Plain wetland
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Necessity and Effect of Returning Farmland to Wetland .

An Analysis Based on Game Theory and Fuzzy Evaluation
ZHANG Lu-lu', YAN Peng-fei

(1.School of Mathematics and Statistics, Ankang University, Ankang 725000,P.R.China;
2.Heilongjiang University of Science and Technology, Harbin 150000,P.R.China)

Abstract; Returning farmland to wetland is required, both to build an ecological civilization and to meet the
demand of people for a beautiful environment. In recent years, implementing the “returning farmland to
wetland” policy has buffered the reduction of wetland area and promoted recovery of wetland function. In
order to better promote this policy, we analyzed the necessity and effectiveness of returning farmland to
wetland based on game theory and fuzzy evaluation. A game using a replicator dynamic framework to mod-
el evolution and prestige-biased learning was developed with the government and farmers as players. Par-
ticipant strategies evolved over repeated rounds of the game and an optimal strategy for the group was e-
ventually selected. The Fuzzy Analytic Hierarchy Process (AHP) model used to evaluate outcomes was
based on 20 wetland indices representing economic, social and ecological benefits. Sanjiang Plain wetland
was selected as the research object, and the fuzzy AHP model was used to evaluate the benefits of policy
implementation. The government and farmers were able to reach an Evolutionarily Stable Strategy (ESS)
through learning and making adjustments as they played round after round of the game. Eventually the op-
timal equilibrium strategy, using a combination of compensation (carrots) and punishment (sticks), was
attained by a high proportion of the participants. The results of the game indicated that returning farmland
to wetland was necessary. The accrual of economic, social and ecological benefits, according to the fuzzy
AHP model, showed that the maximum membership of each benefit was 3, 4, and 3, respectively, and
the maximum membership of the comprehensive benefit was 3. The increase in social benefits after retur-
ning farmland to wetland was significant and began to accrue immediately. The economic and ecological
benefits were moderate because these benefits accrue over extended periods of time. Overall, the prospect
is good for returning farmland to wetland and the policy could be effective. To increase the chances for ef-
fective policy implementation, we offer three recommendations: (1) increase the level of compensation and
the severity of punishment, (2) establish a profit-loss accounting system to promote long-term coopera-
tion, and (3) promote the development of social benefits, such as recreation/education facilities at newly
recovered wetlands. The methods developed in this study. the replicator dynamic game with fuzzy AHP e-
valuation of benefits, have excellent potential for objectively and effectively implementing the policy of re-
turning farmland to wetland.

Key words: farmland-to-wetland conversion; necessity; effectiveness; game theory; fuzzy APH evaluation



