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Overview

Environmental regulation in the car market varies widely across countries. Governments appear to implement very different environmental and technology policies. An example can be found in the implementation of fuel economy standards (An and Sauer, 2004). One possible reason for this divergence in environmental policy is the link between environmental policy and international trade policy. This link causes a very diverse number of concerns on the influence of environmental policies on domestic firms and this makes it difficult to understand what drives current policies. In our paper, we study to what extend fuel taxes in the car market could be affected by government concerns on strategic incentives and competitiveness. We use a setting where two or more countries have each their national producer and sell cars at home and abroad. Governments act cooperatively or  non-cooperatively when setting their environmental tax policy (fuel tax or fuel efficiency standard). In addition, subsidies on R&D for fuel efficiency are considered. The purpose of this paper is to analyze the different factors that determine the optimal fuel efficiency policy: market imperfection, R&D spillovers and pollution valuation.

Methods

For our analysis we start from the work of Ulph and Ulph (2007), who developed a general model for the analysis of strategic incentives in environmental and technology policy. Their model includes two countries that each have their national producer, global environmental pollution and two national environmental policies: emission standards and subsidies for R&D. We adapt this model to the car market and add spillover effects in environmental R&D. We assume that governments maximize welfare, making a trade-off between consumer surplus of car users, environmental damage and the profits of their national car producers. For given governmental policies, we obtain a non cooperative equilibrium where car manufacturers decide on fuel efficiency and output levels, taken the decisions of the other firm and governments as given. First order conditions for the choice of policy instruments by the government can be used to identify the relevant drivers for policy measures.
Results

As a benchmark we use a model with a symmetric equilibrium where two identical countries have each a national producer, there is a global environmental problem (climate change) and no spillovers in R&D. We obtain the following insights:

First we find that non-cooperative behavior decreases overall welfare and increases fuel taxes to incorporate tax revenue. Varying the parameters such as spillovers and the number of car companies influences the strategic incentives that define the optimal fuel taxes for governments. An increasing number of companies decreases the concerns of governments on the negative effects of fuel taxation on the market outcome.

A second experiment included asymmetry in the objective function for the different governments. We conclude that our model is capable of determining differences in optimal tax levels that depend on differences in national markets, spillovers in R&D between countries and the valuation of pollution damage. We argue that a further extension of this model might result in an accurate estimation of optimal tax levels, based on country specific market and government characteristics.

Finally, we considered the introduction of an R&D subsidy as a second policy instrument. We find that technology policies can be welfare beneficial in the cooperative equilibrium, but at the same time decrease welfare if governments act strategically. The main motivation for this behavior is that governments try to give domestic companies a competitive advantage on the market.
Conclusions

The principal objective of this paper is to explore how market imperfection and spillovers in environmental damage can affect fuel efficiency policy of a government in an international context. Preliminary results point out that our theoretical model is able to explain differences in tax policies as a result of  market structure, spillovers in R&D and pollution valuation. In addition, we find that a subsidy on R&D can only be welfare improving if governments cooperatively set optimal policy measures. We can vary the different parameters in our model and look at the resulting effects. This way, an extension of our numerical model might provide a realistic view on strategic incentives for worldwide environmental policy.
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