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Sustainability by self enforced co-operation in environmental games


The important characteristic features in many environmental games are the presence of multiple selfish stakeholders and environmental dynamics. Myopic decision making is not sufficient as the dynamics are then neglected. Additionally, the stakeholders may not be able to participate interactively or they may not even be born yet as in intergenerational problems. In these settings the analysis of equilibria is not enough as we first need develop mechanisms for reaching the equilibria. Private information transmission and reciprocal interaction, that are properties of self enforced co-operation, are key features involved. In this paper we discuss and explore such mechanisms.

We present as an example how an informational asymmetry that is inherent in overlapping generations environmental games (such as those in Breton et al. 2008) affects the equilibria and place demands on the incentive mechanisms. The asymmetry of information occurs when a generation moves from one period to the next and shifts from being a worker-polluter into an investor for future generations, i.e. passes the responsibility for environmental control over to a younger generation. In this shift the older generation, who could also be understood as the principal of a principal-agent setting, confronts an adverse selection problem, in which the older generation cannot be sure whether the younger generation is willing to make the needed work effort as a young generation and the needed investment as an old generation one period ahead. The problem then becomes that of designing an incentive compatible mechanism that allows strategic information transmission.

This thinking has not yet passed over to a wide use on environmental and control economics literature. Ehtamo et al. (1992) suggested interactive methods for incomplete information duopoly games. Hämäläinen (1981) studied the cheating problem on Stackelberg control games that was similar to adverse selection problems. Actually, the model that Hämäläinen studied can be understood as belonging to the cheap talk family of signaling games, that were studied by Crawford and Sobel (1982). 

Environmental games are inherently coordination games, but they must be modeled in non-cooperative fashion. This property imposes additional constraints on the mechanisms that parties use to transfer information. We present a natural way to overcome the adverse selection problem and thus to sustain self enforced co-operation, that of using costless announcements of intentions that have a forcing effect in coordination games. This forcing effect comes from increased trust that the younger generation has on the older one.  We also discuss the reciprocal properties of these ways, that also have links to human decision making mechanisms, c.f. Leppänen et al. (2007). 
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