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Table 2 Strategies among decision-making units before the implementation of water rights trading
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Fig. 1 After the implementation of the water rights trading market, the efficiency changes caused by the evolution

of cooperation and competition
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Fig. 2 The comparison of various regions after the implementation of the water rights trading market
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Policy evaluation based on an improved hierarchical game cross-efficiency model
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Abstract: As a key step in the process of policy implementation, policy evaluation is not only a basic way to
test the effects of policies but also an important basis for achieving optimal allocation of resources. In a com-
plex game situation, the assumption that the relationship between decision-making unit groups remains un-
changed is not suitable for efficiency evaluation in reality. It is very important to consider the dynamic evolu-
tion of cooperation and competition between groups. Considering the evolution of the competition and coopera-
tion relationship between subjects under external shocks in the evaluation framework, the paper proposes an
improved hierarchical game cross-efficiency model. A multi-level efficiency matrix is constructed by employing
the programming model twice from a fair perspective; moreover, the efficiency model applied the Shapley val-
ue to evaluate the efficiency caused by the dynamic relationship evolution of decision-making units. Finally,
the water rights trading market is adopted as an example to verify the feasibility of the model. The results show
the effectiveness and spillover of the market policy. Our model broadens the assumption that the group rela-
tionship of competition and cooperation remains unchanged and provides a feasible method for evaluating the
effect of pilot policies in energy and environment.

Key words: hierarchical game cross-efficiency ; fair perspective; evaluation of the effects of pilot policy; pilot

of water rights trading



