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Acid rain is a serious problem in Europe.  The transportation matrices constructed by the European Monitoring and Evaluation Program (EMEP) display the diffusion patterns for sulfur dioxide and nitrogen oxides, the two main acidic pollutants.  These matrices tell us that acidic pollutants typically fall as acid rain not only in the nation responsible for their emission, but also in neighboring nations.  In 1990, for example, while the former Soviet Union, Turkey and Spain received 92.1%, 83.2% and 80% of their own emissions of sulfur dioxide, respectively, Luxembourg, Denmark and the Netherlands received only 21.7%, 24.1% and 26.8% of their own emissions, respectively.  Efficient control of acid rain, therefore, requires internalization of transboundary externalities.


A recent paper by Murdoch, Sandler and Sargent (1997) demonstrates that the existing international treaties formulated to combat acid rain were ineffective.  They show that the signatories of the Helsinki (1985) and Sophia (1988) protocols, the major European agreements concerned with acid rain, behaved strategically in a manner consistent with maximization of self-interests, in lieu of common interests.  It is not surprising, therefore, that the European Union (EU) wishes to establish a federal environmental system with enforcement and implementation powers to curb acid rain, among other environmental evils.  Enforcement is the responsibility of the Court of Justice that has been endowed with power to fine countries for their non-compliance with EC laws.  Along with this legal power, many environmental programs designed by member nations now receive financial assistance from the EU’s Structural Funds.  Resources from the Cohesion Fund – one of the six Structural Funds – are also used to help poor regions to finance costs of complying with stiffer environmental standards [see, e.g., the First Report from the Commission on Economic and Social Cohesion (1997)].

Political and economic powers in the EU, however, are much decentralized.  The European Council, an institution composed of national authorities, is endowed with political and economic powers that enable it to formulate and implement policies – including environmental policies – in spite of the views held by the European Parliament, the EU’s central authority [see, e.g., Duff (1994) and Pryce (1994)].  However, through the Structural Funds, the EU’s central authority is able to influence regional environmental policy.

Our objective in the previous paper [Nagase and Silva (2000)] is to examine the efficiency of a federation characterized by decentralized leadership and information in controlling acid rain, under the pollutee pays principle.  The “pollutee pays principle” means that polluters are granted the right to pollute and that pollutees must bear the associated costs.  Therefore, one can consider this as “no market intervention policy” or “no environmental policy”.  On the other hand, the “Polluter Pays Principle” (PPP) means that pollutees are entitled to pollution-free environment.  Therefore pollutees can sue the polluters for any damage and polluters must pay for both compensation and pollution control costs.  In this paper we examine the federal system that follows the PPP.  The PPP has become well accepted during the last half of the twentieth century.  This is because the nature and the environmental quality, once considered as free, has become scarce as the industrial development accelerated.  The popularity of the PPP is based upon the opinion that the polluting industries must pay the true price for their use of natural resources, as is the case when they use labor and capital (van der Straaten and Hafkamp, 1992).  In the European Union, environmental regulations follow polluter pays principle in a sense that firms do not receive financial support in order to meet stricter environmental regulations (Marin, 1998).  

Huber and Wirl (1998) provide analysis on pollutee pays vs. polluter pays principle under the assumption that both the principal and the agent have private information.  They study Coasian out-of-court settlement equilibrium; in the case of the pollutee pays principle, the pollutee offers compensation to the polluter to reduce pollution, and in the case of the PPP the polluter offers compensation to the victim.  One of their major findings is that granting the right to use resources to the polluter constrains the possibility of efficiency enhancing agreement, whereas granting the right to the pollutee does not.

As Baumol and Oates (1988) point out, however, in most of the major externalities problem out-of-court negotiation is impractical because they are large-number cases.  Therefore, in this paper we examine the federal system that follows the PPP without Coasian out-of-court settlement.  Using the same federal system characterized by decentralized leadership and information employed in our previous paper [Nagase and Silva (2000)], we examine the scenario in which the power plans (the polluters) are liable for the environmental damages.  Given the liability, power plants’ objective is to choose the optimal amount of production of electricity and pollution control to maximize profit.   The federal system discussed in the previous paper follows the pollutee pays principle.  Therefore, we are able to compare the results from this paper with those from the previous one.  In fact, our results show that when the power plants are liable for pollution damages caused by acid rain, the domain of the principal’s policy tool (the price of electricity) for efficiency attainment is less limited. 
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