MODEL WITH LINEAR PENALTIES

John: my impression is that you are sort of ruling out the possibility of weak enforcement by setting the objective function of the firm as 
[image: image117.wmf]$

x

. The reason I think this is the following. Suppose 
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, i.e.: enforcement is weak. Graphically, 
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I think that if this is the situation there is no point for the regulator to know that if the firm acts consistently with its reports its emissions should be at 
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and not at 
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, and not doing anything about it. With the latter I mean not penalizing the firm for being "consistently" violating the standard. I think that if you do not rule out the possibility of weak enforcement, the objective function of the firm should look something like:
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Process:

1. Firm reports θ

2. Regulator sets t(θ) according to 
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. The consistent level of emissions 
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 is realized and the consistent level of violation to 
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3. Firm chooses x and enforcement is applied

In stage 3, θ and t(θ) have been chosen
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or 
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FOC
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Comparative Statics:
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Given that 
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from Kwerel footnote 5.

This means that by under-reporting it abatement costs the firm can save on abatement costs by optimally choosing a higher level of actual emissions.

Stage 2: Regulator sets t(θ). The consistent level of emissions 
[image: image19.wmf][(),]

xt

qq

 is realized according to 
[image: image20.wmf](){[(),];}

x

tCxt

qqqq

=-

and the consistent level of violation to 
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from Bulckaen [Eq.7, pg. 104]

This means that by underreporting it abatement costs the firm can save on tax payments by decreasing the consistent level of emissions 
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BOUNDED OR UNBOUNDED?

Stage 1: Choose θ. To simplify notation I write 
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FOC:
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Substituting constraints (1) and (2):
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We can try to sign this. In order to it I first distinguish two states of the world:

a) "Strong" enforcement: 
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In this case 
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, there is not a consistent level of violation:
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(A) 
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(B) 
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(C) From (1) and (2) 
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So
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reaches a minimum at 
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Based on the FOC one can see that if the enforcement is not weak (
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) when the firm under-reports abatement costs it reduces expected costs 
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(a) reducing tax payments 
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(b) reducing expected fines [image: image43.wmf]0
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for its present violation, and

(c) reducing actual abatement costs 
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But it has to trade off this benefits against the increase in costs represented by

(d) the increase in marginal expected fine
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produced by an increase in the actual violation
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b) "Weak" enforcement: 
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In this case 
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, there exists a consistent level of violation:
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(A) Using constraints (1) and (3):
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(B) 
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Differentiating with respect to 
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Using 
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, which holds.


Therefore 
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THE SIGN OF 
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AND THEREFORE THE CONCLUSION ABOUT THE UNBOUNDNESS OR BOUNDNESS OF THE INCENTIVES TO UNDER-REPORT WHEN THE ENFORCEMENT IS "WEAK" DEPENDS CRITICALLY ON THE SIGN OF 
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I NEED TO SIGN THIS. I HAVE BEING TRYING UNSUCCESSFULY THUS FAR.

-------------------------------------------

COMPARING WITH BULCKAEN'S

Now evaluate 
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, Bulckaen's optimal choice of 
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For Bulckaen,

 MACROBUTTON MTPlaceRef \* MERGEFORMAT (1)

 EMBED Equation.DSMT4  
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For us, with "strong enforcement":

 MACROBUTTON MTPlaceRef \* MERGEFORMAT (2)

 EMBED Equation.DSMT4  
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From (1) 
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Then (2) is
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Conclude that 
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Then
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With strong enforcement, the firm may report a lower 
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 than with perfect enforcement (Bulckaen's) if 
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For us, with "weak enforcement":

(2) becomes

(2') 
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Using 
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from (1), (2') becomes
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The first term in the right hand side is positive 
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The third term in the right hand side can be signed using
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given "weak" enforcement.

Therefore the sign of 
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AGAIN, I HAVE TO SIGN THIS 
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Conclusions

1) With "strong" enforcement 
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the incentive to under-report is bounded. 

2) With very weak enforcement 
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it depends on the sign of 
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2) If 
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 - Bulckaen's level of consistent emissions with perfect enforcement - then
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. Thus, with imperfect enforcement of consistent emissions, the firm reports a lower 
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3) If 
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so that the firm is complaint with it consistent level of emissions, then 
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 as in Bulckaen.
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