Problems 331

Regulation problems involving asymmetric information typically are associated with
the regulator having less information than the polluter.

Adverse selection problems involve polluters having hidden characteristics (hidden
from the re&ulator) such as their cost of pollution control. This makes efficient regu-
lation difficult.

When a regulator must make a decision about the level of an emission fec or market-
able permit system with uncertainty on the marginal cost of pollution control, the
relative slopes for marginal savings and marginal damage functions determine which
instrument is more desirable. If marginal damage is more steeply sloped than the
marginal savings from pollution, marketable permits are preferred; otherwise, emis-
sion fees are preferred.

A marketable permit system with a subsidy for emitting less than permitted and a
penalty for emitting more than permitted can perform better than either an emission
fee alone or a marketable permit system alone, when marginal savings are uncertain
to the regulator.

If a polluter has private costs about marginal savings from pollution, an emission
fee will cause the polluter to understate marginal savings. A marketable permit sys-
tem will cause polluters to overstate marginal savings. A marketable permit system
coupled with a subsidy for emitting less than permitted will induce telling the truth
about pollution control costs.

PROBLEMS

*1.

Suppose we have two polluters that have a hidden characteristic, 6. The 6 does not
have to be the same for the two firms. Assume that 6 can take on one of two values:
1 or 2. These two firms emit pollution, with marginal savings functions equal to
(1-6Ge)*

. 20
Damage from pollution is D(e, + e) = (e, + e,)*/2 with a marginal damage of
(e1 +e).

MS(e,0) = 1 - Be. Total savings from polluting for each firm are S(e, 6) = 1 -

a.  Suppose the regulator knew the value of 8 for each of the firms, 6, and 6,. For all
possible combinations of 6, and 6,, what would be the optimal amount of pollu-
tion for each firm: e *(6,,6,), e,*(6,,0,)2 '

b. Now assume the regulator does not know 6 but asks each firm its true 6. After
receiving those reports from each firm, each firm i will be charged an amount,
T(e,0), based on the reported 6, the report by the other firm, 6, and actual
emissions, e;:

T(e,6) = Dle, + ¢(0,6,)] - S[¢*(6,.6,).6)]

where i and j are the two firms. The firms know this before they report their
values of 6. Show that it is in the best interest of each firm to tell the truth about
0 and also to emit the right amount of emissions, e* [Hint: Prove in general or
enumerate for possible 6,6 ]. ‘









