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Overview
As the scientific evidence for global climate change has become increasingly unambiguous, climate change policies are becoming more common throughout the world.  The most commonly discussed climate change policy is an emissions trading or cap-and-trade system, such as the European Union Emissions Trading Scheme or the proposed California emissions cap-and-trade system.  In the design of a cap-and-trade system, there are many critical questions that have considerable ramifications for the cost-effectiveness of the policy.
One important question in the architecture of a cap-and-trade system is whether the policy is implemented upstream or downstream.  An upstream cap-and-trade system sets a maximum number of emissions permits and requires the producers of fuel (e.g., coal mines, natural gas wells, importers of crude oil) to purchase permits based on the carbon content of the fuel.  In contrast, a downstream system sets a maximum number of permits that fuel users must purchase along with the fuel, again based on the carbon content of the fuel.  Of course, a system may also be a hybrid with some upstream and some downstream elements.
The answer to the question of upstream versus downstream cap-and-trade may appear obvious to economists familiar with tax incidence analysis.  As in tax incidence analysis, the the behavioral change should not depend on where in the production process the regulation is levied.  This result has been shown to hold for taxes under perfect competition and in several forms of imperfect competition (Metcalf, 2007).  Proponents of upstream cap-and-trade point to the much lower administrative costs of upstream regulation due to the much smaller number of firms involved.  Since either upstream or downstream cap-and-trade should lead to the same behavioral change, this would imply that upstream cap-and-trade can achieve the same emissions reductions at much lower cost. Yet the upstream versus downstream question is by no means settled among policymakers.  
The controversy stems from the belief by many policymakers that downstream fuel users (e.g., industrial consumers, electric utilities, etc.) face greater incentives to reduce emissions when required by law to purchase emissions permits.  This issue played a prominent role in the recent recommendations of the Market Advisory Committee to the California Air Resources Board about the design of a cap-and-trade system to meet the requirements of California’s Assemby Bill 32 legislation (MAC, 2007).  Effectively, this argument states that consumers of fuel fail to respond rationally when the regulation is not fully visible, such as when it is passed along in the price.  One story for how this could come about is if the managers tasked with purchasing permits are more aware of the need to reduce emissions when required to make permit purchases. Then they may think of small ways to improve their processes to reduce emissions that they might not have realized if they simply observed a slightly higher price of the input.

Behavioral economists would describe this phenomenon as an issue of salience.  Salience has been examined recently by Chetty et al. (2009) in the context of taxes and Finkelstein (2009) in the context of tolls.  In both studies, if the tax or toll is not fully salient (e.g., because it is paid at the register or by EZ-Pass), the tax or toll does not lead consumers to change behavior as much.  If there are no market failures, this lessened behavior change is socially preferable, for it reduces the deadweight loss of the tax.  However, my results indicate that in the case of a cap-and-trade system, the lessened change in behavior can reduce the cost-effectiveness of the policy.  If an upstream cap-and-trade is not very salient, then one could argue that a downstream approach has merit.
This paper takes an agnostic view to the empirical question of the extent of the salience issue in cap-and-trade by examining the effects of varying the extent of salience in order to shed light on a key question for policy design: how important must we believe this salience issue is in order to outweigh the benefits of the lower administrative costs of an upstream system?
Methods
This paper begins by demonstrating several theoretical results that allow for the analysis of this issue.  These are accomplished by building upon recent advances in behavioral economics and incorporating them with classic results from public finance theory.  Agents faced with purchasing permits are modeled to make decisions with cognitive costs in a model of bounded rationality, as in Chetty et al. (2009).  The cognitive costs cause an upstream cap-and-trade system to appear less salient, thus inducing less low-cost behavior change and leading to reduced cost-effectiveness of the policy.  The model is also extended to select cases of imperfect competition.  The model is then examined in reference to the cases of California and the United States.

Results
The first set of results are theoretical.  The paper demonstrates that if prices are fully salient and we have perfect competition, then behavior change is identical under upstream or downstream cap-and-trade, consistent with the traditional theory of tax salience.  This result is then extended to the case where salience is an issue for upstream cap-and-trade.  The analysis derives an analytical formula for the welfare loss from the lack of salience under different assumptions about the influence of salience.
Then this welfare loss is compared to the difference in administrative costs from upstream versus downstream cap-and-trade.  For the United States, it is possible to cap nearly all US carbon dioxide emissions through regulation of just 2,000 upstream entities (Stavins 2008).  On the other hand, a downstream regulation on all purchasers of fuel (e.g., electric utilities, large industrial and commercial users, natural gas distributers, refiners, and importers of refined products) would require the regulation of approximately 150,000 entitites, depending on the exact implementation.  Using average administrative costs from the US Clean Air Act of approximately $3,500 per year (Wheeler 2008), this implies a difference in administrative costs of $477 million per year.
Initial results suggest that under most scenarios of different assumptions, in order for the welfare losses from the lack of salience of upstream regulation to be greater than the difference in administrative costs, we would have to believe that the lack of salience of upstream regulation is an extremely important factor influencing the agents’ decision-making process.
Conclusions

The results of this study are provocative for they suggest that policymakers must make a case that there is a very significant salience issue for upstream cap-and-trade in order to make up for the substantial difference in administrative costs.  While there is no empirical evidence to weigh in on this either way, intuition suggests that while some differences in behavior due to the visibility of the policy are possible, it appears unlikely that the behavior will deviate so substantially from rational behavior.  While not exactly comparable, the Chetty et al. result that demand was reduced by 8% when the ad velorum tax became fully visible suggests that while salience is somewhat important, perhaps it not likely to be nearly important enough to overwhelm the high administrative costs of downstream cap-and-trade.  Moreover, the issue of imperfect competition may dominant the issue of salience.
This result has critical implications for the design of cap-and-trade systems, further supporting the intuition of many economists that policymakers should prefer an upstream cap-and-trade to a downstream cap-and-trade (e.g., see Stavins (2008) or Metcalf (2007)).  Further research to empirically examine the issue of salience at the plant level could allow for a quantification of  the extent of the salience issue in upstream cap-and-trade and make use of the framework developed in this paper to more completely answer the question.
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