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INTRODUCTION 

It is well known that the transnational character of many environmental 
problems (for example, greenhouse gas emissions, acid rain, pollution of 
international waters) requires cooperation among the countries involved if 
a social optimum is to be achieved. The issues raised thereby have often 
been addressed, in the economic literature, using concepts borrowed from 
cooperative game theory (see, for example, Maler 1989). 

However, most of these contributions have dealt only with static (one-
shot) games, which are appropriate only for flow pollution models. When 
the environmental damage arises from the presence of stock pollutants that 
accumulate (and possibly decay), the problem acquires a dynamic and 
intertemporal dimension. In this case, differential game theory is a more 
appropriate tool for the analysis of cooperation, as is done in, for example, 
van der Ploeg and de Zeeuw (1992), Kaitala, Pohjola and Tahvonen 
(1992), Hoel (1992) and Tahvonen (1993). Such analysis proceeds by 
evaluating the gain to be obtained from cooperation, at an international 
optimum, in comparison with the non-cooperative state of affairs modelled 
as a Nash non-cooperative equilibrium (open-loop or closed-loop). 

Most often, these contributions leave aside the issue of the voluntary 
implementation of the international optimum. This is an important 
drawback because in this context no supranational authority can be called 
upon to impose the optimum. In view of ensuring such implementation, it 
has often been suggested that financial transfers between the countries 
involved might reinforce incentives towards cooperation. This property, 
understood in the sense of the theory of the core of a cooperative game, 
has in effect been demonstrated by Chander and Tulkens (1995, 1996), 
who propose a particular transfer scheme based on parameters reflecting 






























