1. Comparative statics from firm’s optimal choice of emissions

From the first order condition, at the optimal level of emissions, the following holds,
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The following compartive statics results holds:

a) Impact of a change in the emissions standard
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If marginal penalty is constant
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b) Impact of a change in the monitoring probability
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If marginal penalty is constant
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2.  Our general problem (as discussed in KC)

   Min 
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The Lagrange equation for this problem is given by:

L=
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The necesary and sufficient condition are given by:
(i) 
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(ii) 
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(iii) 
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Considering strictly positive emissions standards and monitoring probability, we can write (i) and (ii) as:

(i) 
[image: image16.wmf][

]

1

)

))

,

(

(

(

(

-

=

-

¢

-

si

i

si

i

i

i

i

e

e

s

e

c

bp

l

p

   intuition?
(ii) 
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      intuition?
It is important to discuss “corner” solutions, i.e emissions standard equal zero, monitoring probability equals zero?
3. Allocation of emissions standards
Using (i) for any two firms, i,j, we can write:
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Working trough this expression and simplifying the notation, we find:
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 Which yields,
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From previous results, we know that,
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Using this result in the previous expression, we obtain,
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The structure of this solution is closed to the paper under review in JAE.  (Perhaps the intuition there can help us).
-It seems that the condition we obtain suggests that a less stringent emissions standard should be allocated to the firm for which there is a greater reduction in the extent of the violation.

-If emissions standards are set such that marginal abatement costs are equals, the distribution of emissions can not be cost-effective, except in a very special case, (slopes of marginal abatement costs functions are the same).

-If marginal sanction is a constant, a change in the emissions standard will not change the optimal choice of emissions it only reduces the extent of the violation.  Given that this effect is not firm specific, the emissions standard should be allocated such that marginal abatement costs across firms are equals.  

4.  Allocation of monitoring effort

Using (ii) for any two firms, i,j, we can write:


[image: image23.wmf]j

i

j

j

j

j

j

j

i

i

i

i

i

i

e

e

e

s

e

c

e

s

e

c

p

p

p

p

l

l

bp

m

p

bp

m

p

=

+

+

¢

+

+

¢

))

,

(

(

))

,

(

(


Working trough this expression and simplifying the notation, we find:
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 Which after some manipulation yield,
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Considering that,
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Substitute this in the previous expression, we obtain,
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Marcelo: in the paper under review in JAE (which I sent you) we got a similar expression when exploring the allocation of the emissions standard (no monitoring effort, of course, in that paper they are related, as we focus on enforcement that achieves perfect compliance).  For that case, we did not consider cost of sanctioning, (beta = 0) , and I am pretty sure that in that way we obtained something like:


[image: image28.wmf](

)

)

(

i

j

j

i

c

c

f

c

c

¢

¢

-

¢

¢

¢

=

¢

-

¢

m

  I MENTION THIS BECAUSE IT MIGHT BE USEFUL FOR THE INTUITION, AND PERHAPS WE CAN RELATE THE RESULTS LATER
Monitoring effort should be allocated such that the following condition is satisfied,
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I have noticed that these expressions (above/below) are problematic to sign because, even for quadratic abatement cost functions, marginal abatement costs are a funcion of the  monitoring probability.  Any idea? Intuition?
If the marginal penalty is a constant,
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Finalmente, algunos puntos:
0) Where do we go from here?  Podemos, usando estos resultados, aproximarnos a “replica” el problema de John en el context de permisos de emisión?
a) Una alternativa es explorar un problema màs simple, diseño de fiscalización (esfuerzo de vigilancia y sanciones (lineal o convexa)) con estándares fijos.  Es el mismo problema previos, seleccionando sólo monitoreo.  En ese caso me parece que la violación está fija, y podemos usar la relación univoca monitoreo violación.

b) Me pregunto ahora si lo anterior ya lo hizo Arguedas, C. (2007?, 2008?).  Seria interesante relacionar nuestro trabajo al de ella, el cual, me parece recordar, aborda la estructura de la función de sanción en el contexto de estándares.
A more simple problem 

   Min 
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s.t.       
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Emissions standards are fixed parameters, and the regulatory problem consists on choosing monitoring effort (and perhaps, the structure of the penalty function).

The Lagrange equation for this problem is given by:

L=
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The necesary and sufficient condition are given by:

(i) 
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(ii) 
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I see that in this case, we can clearly connect monitoring with the violation (using the explicit functions for marginal abatement costs and penalty, and examine the problem as if the regulator chooses the extent of the violation of each firm.  What do you think?
For our example, we know that if marginal penalty is constant,
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   from which follows that,
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It is also possible to show (I think) that if the marginal penalty is increasing (considering that if the emissions standard is fixed, the change in violation is equal to the change in the level of emissions), then
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  considering for purposes of comparison that 
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The results above indicates that reducing monitoring causes a greater increase in the violation under increasing marginal penalty than under constant marginal penalty (THIS RESULT SHOULD BE USEFUL WHEN EXPLORING THE SOLUTION OF THE PROBLEM OF CHOOSING THE LEVEL OF VIOLATION THAT MINIMIZE AGREGATE ABATEMENT COSTS, PLUS MONITORINGA AND SANCTIONING COSTS).

SHOULD WE NOW WRITE THE PROBLEM AS A FUNCTION OF EACH FIRM’S LEVEL OF VIOLATION AND THEN CHARACTERIZE THE SOLUTION?

OUT OF BATTERY IN SANTIAGO......!!!
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