Assume that there are N firms. Let xj be firm j's level of emissions. X is the total level of emissions discharged by the N firms; X = (j xj. The Regulator is able to estimate the aggregate damage function of pollution [D(X) = D((j xj); Dx(X)>0 and Dxx(X)>0].

Let Cj(xj) be the firm j’s total abatement cost function. As usual, it is assumed that Cj’<0 and Cj’’ >0. Cj(xj) is privately known by firm j. The regulator asks each firm j to report its abatement costs. It also declares that the information will be used to determine the optimal emission tax t. Each firm j then faces the decision about what level of AC to report to the regulator, knowing that the regulator will use this information to determine the optimal pollution tax. To capture this decision (and dropping the j subscript since I am going to deal only with the decision of one firm), j’s AC function can be written as C(x,( ), where ( is a variable that captures the truthfulness of the report. Let C(x,(0) be the real abatement cost function. Assume that -Cx((xj,()>0 and C((xj,()>0. Finally, given the other MAC functions reported by the other firms, the regulator sets the tax so that -Cx(X,() = Dx(X ) = t, where -Cx(X,( ) is the aggregate reported MAC function. Therefore, t=t(( ). 

2.1. Kwerel’s Problem

Kwerel’s model time line is as follows:

1. The firms report AC (report ( ).

2. Regulator sets t(θ).

In this context, firm j's problem is simply to 
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It can be noticed that the firm has an unbounded incentive to under-report its abatement cost function since 
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>0 (Kwerel, footnote 5). 


Kwerel’s model is illustrated in Figure 1. Let 
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 be the level of emissions such that 
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Assume that the firm reports truthfully
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 and emits 
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. It can be seen that by under-reporting AC 
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the firm tax payment changes (may increase or decrease) from 
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 but it can also reduce abatement costs by increasing its level of emissions from 
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Figure 1: Kwerel’s model
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4.2. Bulckaen’s Problem

Bulckaen noted twenty years later that this would not be a realistic situation. Instead he assumed that the regulator was able to costlessly enforce the level of emissions “consistent” with the firm’s AC report [
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]. Under this new assumption, the firm minimizes the following objective function:
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Really, the regulator sets an emission standard [
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] that is costlessly enforced. Under these circumstances, Bulckaen showed that the firm’s incentive to under-report its abatement costs would no longer be unbounded. Bulckaen’s argument is illustrated in Figure 2. In this graph it can be seen that when the firm under-reports AC it decreases its level of tax payments by 
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. But since the regulator is able to perfectly enforce 
[image: image18.wmf]()

x

q

, under-reporting also increases abatement costs by 
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 because it has to reduce emissions. Boundness to under-reporting is determined by a (* that makes these previous expressions equal.

Figure 2: Bulckaen’s Argument
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