APPENDIX B

CHOICE MODEL FOR FIRMS IN THE COMPETITIVE FRINGE

This appendix provides the choice model for firms in the competitive fringe and proves that part of Proposition 6.1 that concerns them; that is, that firm i in the competitive fringe chooses its emissions so that p(L – l1) + 
[image: image15.wmf](ei) = 0.  The objective for i in the competitive fringe is:
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These conditions are necessary and sufficient to determine the firm’s choices uniquely.  

To show that the firm chooses its emissions so that p(L – l1) + 
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p(L – l1) = (i([g( (ei – ri) + f( (ei – li)] - (i.



(B.3)
Substitute (B.3) into (B.2-a) to obtain p(L – l1) + 
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APPENDIX C

PROOF OF PROPOSITION 6.2

Proof of Proposition 6.2: Here we will only prove the proposition for the dominant firm. The proof for firms in the competitive fringe follows in the same manner using the choice model of appendix B.  In addition, the proof of Proposition 6.2 that concerns firms in the competitive fringe is also available, although developed in a slightly different manner, in section 4.3 of chapter 4.

The proof of Proposition 6.2 for the dominant firm proceeds in three steps. First, we show that (6.6) is a sufficient condition for the firm to give a truthful report of its emissions. Second, we show that (6.6) is also a necessary condition for the firm to choose full emissions compliance (e1 = l1). Third, we show that, given (6.6) and hence truthful emissions reports, (6.7) is a necessary and sufficient condition for the firm to choose full emissions compliance.


To show that (6.6) guarantees that the dominant firm will submit truthful emissions reports, first note that if e1 = l1, e1 = r1; that is, if the firm chooses full emissions compliance there is no reason for it to submit a false emissions report. Therefore, we need only show that (6.6) guarantees truthful emissions reporting whenever e1 > l1.  Toward a contradiction, suppose that (6.6) holds but that e1 > l1 and e1 > r1. Noting from (6.2-d) that e1 > r1 implies (1 = 0, substitute (6.2-b) into (6.2-c) to obtain
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However, note that the strict convexity of g( (e1 – r1) and f( (e1 – l1) implies



(1([g( (e1 – r1) + f( (e1 – l1)] > (1([g( (0) + f( (0)].


(C.2)
Therefore, (6.6) and (C.2) imply ( r < 0. This last inequality contradicts (C.1) and establishes the sufficiency of (6.6) to induce truthful emissions reports.


Toward a contradiction of the claim that (6.6) is necessary to induce complete emissions compliance, suppose that 
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but e1 = l1. Again, if e1 = l1, the firm will submit a truthful emissions report (e1 = r1). Using (6.2-b) and (6.2-c), if e1 = r1 = l1 is optimal, 
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and
( r = f((0) – (1([g( (0) + f( (0)] + (1 – (1  = 0.



(C.5)
Substitute (C.5) into (C.4) to obtain
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However, (C.3) and (1 ( 0 imply ( l > 0, which contradicts (C.6), and hence, establishes the necessity of (6.6) to induce full emissions compliance.


Finally, we show that given (6.6), and hence the firm reports its emissions truthfully, (6.7) is necessary and sufficient to induce the firm to choose complete emissions compliance.  To establish necessity evaluate (6.2b) at e1 = r1 = l1:
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Since r1 = l1, (1 ( 0. Therefore, (C.7) requires that p(L – l1) –p((L – l1)((l1 – 
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) ( f( (0), which is (6.7).  To establish the sufficiency of (6.7) to induce full emissions compliance given the proper incentive are in place to guarantee truthful reporting, suppose toward a contradiction that (6.7) holds, but e1 = r1 > l1.  From (6.2-e), since r1 > l1, (1 = 0, and therefore, if e1 = r1 > l1 is optimal, (6.2-b) is



( l = p(L – l1) –p((L – l1)((l1 – 
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(C.8)
However, (6.7) and the fact that f( (r1 - l1) > f( (0) for r1 > l1 imply that ( l < 0 when e1 = r1 > l1.  This contradicts (C.8) and establishes the sufficiency of (6.7) to induce full emissions compliance provided that (6.6) is satisfied. QED.
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