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This article makes some steps toward a formal political econoiny of environmental
policy. Economists’ quasi-unanimous preference for sophisticated incentive regulation
is reconsidered. We recast the question of instrument choice in the general mechanism
design literature within an incomplete contract approach to political economy. We
show why ““constitutional’” constraints on the instruments of environmental policy may
be desirable, even though they appear inefficient from a standard economic viewpoint.
Their justification lies in the limitations they impose on the politicians’ ability to dis-
tribute rents. Insights are provided on the emergence of incentive mechanisms in en-
vironmental regulation.

1. Introduction

B A large number of instruments have been considered to regulate polluting activities:
Pigouvian taxes, quotas, subsidies for pollution reduction, marketable emission permits,’
deposit refund systems (see Bohm (1981)), assignments of legal liabilities,? etc. As a
result, the choice of policy instruments has become one of the major questions debated
in environmental economics. Cropper and Oates (1992) devote a large part of their survey
to this question. See also Segerson (1996) and Lewis (1996). Most of the discussion has
taken place within the benevolent social maximizer paradigm. Starting with Buchanan
and Tullock (1975), the necessity of looking for political economy explanations of the
choice of instruments has been recognized.®* However, dissatisfaction remains. Hahn
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! Crocker (1966) and Dales (1968a, 1968b) first proposed marketing emission permits.

> There is a large literature on this topic; see in particular Segerson (1995) and Boyer and Laffont
(1996, 1997) and the references therein. See also Gupta, Van Houtven, and Cropper (1996) for an empirical
analysis of EPA’s decisions on the cieanup of Superfund sites.

} Beyond the debate about the Buchanan-Tullock article (Yohe, 1976; Dewees. 1983; and Coelho, 1976),
see also Boyer (1979), Noll (1983), McCubbins, Noll, and Weingast (1989), Hahn (1990), and Hahn and
McGartland (1989).
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(1990) writes: “There is yet no satisfactory theory about the emergence of incentive
based mechanisms” (p. 22). Lewis (1996) concludes his survey as follows: “I see the
next progression in [environmental regulation] as being a positive analysis asking which
kind of environmental policies will be implemented under information and distribution
constraints when special interests try to intervene to affect policy™ (p. 844).

The purpose of this article is to provide some preliminary steps in the construction
of a formal political economy of environmental economics (see also Laffont (1996)).
Economists’ general preferences for sophisticated incentive mechanisms is reconsidered
in a political economy approach resting on two main features: private information of
economic agents, which explains the rents accruing to them as functions of policy
choices, and the incomplete contract nature of constitutions, which explains the need
for politicians as residual decision makers.

Incomplete information is by now well understood as being @ major obstacle to
first-best efficient regulation. Starting with Loeb and Magat (1979}, regulation of nat-
ural monopolies has been modelled as a principal-agent problem. When contracting is
unconstrained, the revelation principle then states that any type of regulation is equiv-
alent to a revelation mechanism. (See also Baron and Myerson (1982) and Guesnerie
and Laffont (1984).) In such a mechanism, agents communicate truthfully their private
information to the regulator, who then recommends proper actions. The requirement of
incentive compatibility puts constraints on the actions that can be implemented.

It is only recently that this framework has been extensively developed for envi-
ronmental economics.* A revelation mechanism can be viewed as a command and
control instrument and yet is clearly optimal here: once an optimal revelation mecha-
nism has been obtained, the question of its implementation by various economic in-
struments or institutions, such as regulatory proceedings, taxes, and markets, arises—
but by definition those institutions then implement the same allocation as the command
and control approach (see Laffont (1994) for an example).

In such a framework the question of instrument choice is empty. Such a question
often arose in the literature because authors were not careful enough in defining their
instruments. For example, Yohe (1976) correctly shows that the alleged difference
between quotas and price controls in Buchanan and Tullock (1973) disappears when
instruments are appropriately defined. He writes: ““When the equivalent quantity control
is properly specified, both the economist’s general preference for taxation and the re-
gulatee’s general preference for quotas will disappear” (p. 981).

Two types of meaningful comparisons of instruments are then possible. In the first
type, one considers constraints on instruments (the analysis should explain the origin
of these constraints), and various constrained instruments can be compared. This is the
essence of Weitzman’s (1975) comparison of prices and quantities in a situation where
asymmetric information calls for nonlinear prices as optimal instruments, as Roberts
and Spence (1976) pointed out. Another example is the case of nonconvexities due to
negative externalities. (See Starrett (1972) and Baumol and Bradford (1972).) There,
quotas are equivalent to nonlinear taxes. Pigouvian (linear) taxes are then dominated
by quotas. Similarly, taxes and subsidies that are equivalent when they are accompanied
with appropriate lump-sum transfers differ in their absence with respect to the long-
run entry and exit decisions of firms. See Kamien, Schwartz, and Dolbear (1966),
Brambhall and Mills (1966), Kneese and Bower (1968), and Dewezs and Sims (1976)
for further discussion.

+See Baron (1985a), Laffont (1994), and Lewis (1996). Early applications were essentially reinter-
preting Groves mechanisms by treating environmental externalities like public gnods. See, for example,
Dasgupta. Hammond, and Maskin (1980).
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In the second type, one considers instruments that could be equivalent in the
complete contracting framework and introduces imperfections elsewhere in the econ-
omy that cannot be corrected by the regulator (then one must giv a good explanation
of the regulator’s inability). This is the case in Buchanan’s (196%) example of a pol-
luting monopolist when the subsidies required to correct the monopolistic behavior are
not available. Then, the Pigouvian tax is clearly dominated by a quota that implements
the second-best tax, as devised for example by Lee (1975) and Barnett (1980), and
which depends on the firm’s market power.

A systematic analysis of instrument choice should then be conducted in well-
defined second-best frameworks, which are all methodological shortcuts of an incom-
plete contract analysis. Constraints such as limited commitment, renegotiation-proof
commitment, collusion, favoritism, and multiprincipal structures® should be considered.
Political economy constraints can also be viewed as a special case of this methodology.
The lack of finely tuned constitutional control of the politicians (the incomplete contract
feature) who have private agendas introduces inefficiencies in the regulatory decision
process. It may then become desirable to impose constraints on politicians that favor
particular instruments or to force the use of apparently crude instruments.

Section 2 presents the basic model we use, which is a simple model of regulation
of a polluting monopolist who is privately informed of the cost of realizing a public
project. The asymmetric information about the firm’s technology explains that a rent
will have to be given up to those who have stakes in the firm. The choice of an
environmental policy affects this rent. We derive as a benchmark the environmental
policy that maximizes expected social welfare.

Section 3 takes as given the delegation of environmental pelicy to political ma-
jorities. Since the majorities will have different stakes in the informational rent of the
firm, the delegation of environmental policy to politicians will enable them to pursue
their private agendas, that is, to favor the agents who belong to their majority. As
majorities change, this induces an excessive fluctuation of policies. Restricting the
instruments used in environmental policy becomes a way to restrict this excessive
fluctuation, at the cost of a lack of flexibility. More specifically, we compare the policy
consisting in the choice of a single pollution level, a typical command and control
regulation, with the policy consisting in the choice of a menu of pollution-transfer
pairs, a typical incentive regulation. We determine the conditicns under which the
higher discretion associated with the second policy is compensated by its greater effi-
ciency potential.

Section 4 explores the foundation of the delegation of environmental policy to
politicians. Since a constitution is a rather incomplete contract, a policy choice at the
constitutional level necessarily has little flexibility. On the contrary, politicians can use
their current detailed knowledge of the economy to choose their policy but in so doing
will pursue their private agendas. Taking the social cost of public funds—which should
be viewed as a proxy for the economic outlook—as the variable that the politicians
but not the constitution will be able to make their policy choice contingent on, we
characterize the conditions under which the environmental policy conducted by chang-
ing majorities is superior to a social-welfare-maximizing but inflexible environmental
policy imposed by the constitution.

Section 5 extends the model to a situation where two types of interest groups,
stakeholders in the firm and environmentalists, may benefit from the capture of the
government through the size of informational rents that the regulation mechanisms

S See Baron (19835b) for an early study of the distortions due to the uncoordinated activities of two
regulators.
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leave them. The distortions due to the political process are studied in this more general
model, as well as the impact of the dynamics of reelection based on campaign contri-
butions. The comparison of instruments is extended to this case. We find that the
competition of interest groups may kill otherwise desirable reforms toward more so-
phisticated regulation by raising the stakes of political conflict, a kind of negative rent-
seeking effect. Concluding comments are gathered in Section 6. All proofs are in the
Appendix.

2. The basic model

B We consider a natural monopoly to which is delegated the realization of a public
project that has social value S and costs C(B, d), where d is the level of pollution
accompanying the completion of the project and B is a cost characteristic that is private
information of the firm. For a given pollution level, 8 measures the efficiency of the
firm in realizing the project, a higher B meaning a higher cost. For a given §, we
assume that allowing more pollution reduces cost.

Two alternative assumptions are then possible on the cost of reducing pollution.
The more efficient the firm is, either the more efficient it is in also reducing pollution
or the less efficient it is in that regard. In terms of a general cost function C(8, d), if
we assume C; > 0, we have the choice between C,, < 0 and C,; > 0. We will assume
Csy < 0 because, with a one-dimensional asymmetry of information, the positive cor-
relation between ability to produce and ability to reduce pollution seems more com-
pelling than the alternative assumption and leads to more striking results. However, we
will point out how our results change with the alternative assumption C,, > 0. To
obtain explicit solutions and carry out numerical simulations, we choose a specific cost
function corresponding to C,, < 0, namely C(8, d) = B(K — d), where K is a constant.
We assume that 8 can take two values {8, B}, with AB = B ~ B and » = Prob{g = B}.

Let ¢ be the compensatory monetary transfer from the regulator to the firm, which
then has a rent equal to

U=1t- BK —d).
The social disutility of pollution is V(d) (with V' > 0, V" > 0). If | + A, with A > O,

is the social cost of public funds due to the need for using distortionary taxation to
raise public funds.,® the consumers’ welfare is

CS=S5—Vd)— (1 + Mt
The utilitarian social welfare is then
W=C5+U=S8S—-Vd) ~— 0+ DBK —d) — aU. (1)
We assume that S is large enough to make the realization of the project always
desirable. Under complete information, a benevolent social welfare maximizer would

set V'(d) = (1 + M)B and 1 = B(K — d) to nullify the rent of the firm that is socially
costly because A > 0. The chosen pollution levels would depend on A and B.

®The mean value of A is nonnegligible and considered to be of the order of .3 in developed countries
and higher in developing ones. Sec Jones, Tandon, and Vogelsang (1990) for the empirical evidence.
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Under incomplete information about 3, the firm’s individual-rationality and incentive-
compatibility constraints must be taken into account. Only the type-8 firm receives a
rent that is equal to

U= ABK — d),

where d is the pollution level requested from the less efficient type firm by the
separating regulation mechanism ((t, d), (f, d)). The firm of type B can always pre-
tend to be of type B and realize the project with a pollution level of d at a cost of
B(K — d); since it is entitled to a transfer #(K — d) = B(K — d), it realizes a profit
(rent) of at least (B — B)XK — d), a decreasing function of d, which must then be a
lower bound on its welfare or profit when it acts according to its real type. (See Laffont
and Tirole (1993).) Note that this rent decreases with the polluticn level of the ineffi-
cient firm.”

The optimal pollution levels obtained from the maximization of the expected value
of social welfare (1) under the informational constraint on B8 can be characterized by
the following program:

max W(d, d) = [1(S = V(d) = (1 + VBK — d) — AABK — d))
(d.d) (2)
+ (1= (S — V(d) — (1 + VBK — d)),

yielding

vVi(d*) =1+ 1 3)

vidH =0+ Mg + A]—:V—VAB-

3. Controlling the discretionary power of politicians through
constraints on the choice of instruments

B We have a continuum [0, 1] of agents in the economy. Let o represent each period
the measure of consumers who do not share the firm’s rent, the nonstakeholders, and
let I — a be the measure of those who share the rent, that is, the stakeholders. Let a
be drawn independently each period, taking the value o* € (%, 1) with probability %
and 1 — a* with probability %. When a = a*, the nonstakeholders majority, of measure
o*, is in power; when « = 1 — a*, the stakeholders majority is in power and the
measure of this majority is also o*.

We will assume that politicians have the discretion of using their private infor-
mation about the economy as exemplified here by the value of A, the social cost of
public funds, whose distribution is common knowledge but whose value is either ob-
served only by the government (the majority in power) or is commonly observed ex
post but cannot be made verifiable by a court. We consider the value of A either to be
a proxy for specific economic conditions that the government in power is better

! This feature, which follows from our assumptions on the cost function (C, > 0, Cy, < 0), will imply
that to reduce the costly rent of the efficient firm, one should let pollution increase. However, this striking
result would be reversed with the alternative assumptions (Cp >0, Cyy > 0)asin C(B. d) = K — d/B, or
(Cp <0, Cgy<V)asin C(B, dy = K — Bd.
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equipped to observe (from confidential reports of the public service bureaucracy, for
example) or to refer to complex economic conditions that cannot be written in a con-
stitutional contract. The constitutional convention may, on the other hand, impose con-
straints on the choice of instruments for pollution abatement.

We want to compare two instruments. The first one is a menu of contracts (abate-
ment levels and associated transfers) offered to the firm. The second one is a single
abatement level based on EB, the expected value of B8, and imposed on both types of
firm. The first instrument corresponds to a rather sophisticated incentive regulation of
the firm. In the first case, we let the political majorities decide on the menu of abatement
levels and transfers; in the second case, they are constrained to a unique level. In each
case they can use their private information on A.

Let us consider first the sophisticated separating mechanism. If o = a*, we have
majority 1, which maximizes the welfare of nonstakeholders, who benefit from the
project, suffer from the pollution externality, and must pay taxes to finance the reali-
zation of the project (the cost of the project plus the rent of the firm), namely

a*(§ —Vd) -~ (1 + M) =a*(S - V(d)— (1 + N)BK—d) -1+ )U), &

thus overestimating in comparison with (1) the social cost of the firm’s rent, since
1 + A > A% Similarly, if « = 1 — «*, majority 2 maximizes the welfare of stakeholders,
who are similar to type 1 agents except that they share the firm’s rent, namely

atfS - Vid)y -1 +M0n+U )

= a*<s - V(d) = (1 + VBK — d) — (1 + A= ;1>U)

thus underestimating the social cost of the firm’s rent, since 1 + A — l/a* < A

Majority 1 maximizes over the pollution levels the expected value of the welfare
of nonstakeholders given by (4) under incentive and participation constraints of the
firm; that is, it solves

max W'(d,d) = a*[1(S — V(d) — (1 + DB(K —d) — (1 + VABK — d)) p
(d.d) B - _ _ 6)
+ (1 — (S — Vid) — (1 + )BK — d)].

Hence

Vid) = (1 + N -

Vi) =+ B+ + /\)—li—vA,B,

with associated transfers given by 7 = B(K — d) and t = B(K — d,) + ABK — d)).
Majority 2 similarly maximizes W?3(d, d), the expected value of stakeholders given by
(5). This leads to

8 This formulation presumes that the majorities cannot change the funding of firms through indirect
taxation that is uniformly spread across all agents.

?We assume that 1| + A — l/a* > 0. Otherwise, we would have to take into account the agents’
individual-rationality constraints, since majority 2 would like to make U as large as possible.
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Vi(d) = (1 + 1B ®

V() = (L+ DB + (1 + A~ la®) = “Ap.

We obtain (assuming that each majority is in power half the time) the expected
social welfare

&\

1 — 1 —
E,, ( ) = EEAW(QI» d]) + EEAW(QD d:)v )

where W(d,,, d,,) is the expected level, with respect to the firm’s type, of social welfare
(1) evaluated at pollution levels chosen by majority m as a function of A.

Comparing (3), (7), and (8), we observe that the pollution level of the more
efficient firm is optimal whatever the majority in power, since d, = d, = d*.
But the pollution level of the less efficient firm is either too large (under a nonstake-
holders majorlty government) or too low (under a stakeholders majority government):
d, > a > d,. These apparently surprising distortions need some explanation. Since
both majorities take fully into account the social cost of pollution V(d), they differ
only in their treatment of the informational rent accruing to the stakeholders of the
more efficient firm. Majority 1 (nonstakeholders) overvalues the social cost of the firm’s
informational rent (it uses a weight of (1 + A) instead of A) because it does not share
any of that rent. For that majority, the cost of inducing abatement from the less efficient
firm, which is the source of the rent of the more efficient firm, is therefore larger than
its social cost net of the rent. Majority 1’s regulation leads therefore to a larger-than-
optimal level of pollution from the less efficient firm because it does not value the
positive effect of a more stringent abatement level d on the efficient firm’s rent. On
the other hand, majority 2 (stakeholders) undervalues the social cost of the firm’s
informational rent (it uses a weight of (1 + A — 1/a*) < A) because it captures the
totality of that rent. For that majority, the net cost of inducing abatement is smaller
than its social cost. Majority 2’s regulation thus leads to a smaller-than-optimal level
of pollution from the less efficient firm.

We now consider the case of a nondiscriminating pollution-abatement mechanism
that the constitutional convention may impose on the politicians. The latter then have
a more limited discretion for promoting the interests of their constituency. Each ma-
jority can now select a single abatement level only, not a menu of pollution abatement
and transfer levels.

If the nonstakeholders majority is in power, it now solves

max W'(d) = a*[§ — V(d) — (1 + DEBK — d) — v(1 + MABK — d)], (10)
d

yielding
V'id) = (1 + DEB+ (1 + M)vAB = (1 + A)S. 1
Similarly, the stakeholders majority chooses a pollution level d, characterized by

Vid,) = (1 +NEB+ (1 +A— Va®)pAB = (1 + N)B - ﬁmﬁ. (12)
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Again, d, < d* < d|, where d* is the optimal nondiscriminating pollution-abatement
level under the same informational constraints. The latter pollution-abatement level
solves

max W(d) = § — V(d) — (1 + DEBKK — d) — vAABK — d),
d

yielding V'(d*) = (1 + MDEB + AvAB = (1 + NS — vAB.
We obtain an expected social welfare level given by (assuming that each majority
is in power half the time)

E, W) = %EAW(dl) + %EAW(dz), (13)

where W(d,,) is the social welfare (1) evaluated at the single pollution level chosen by
majority m as characterized by (11) and (12).

The emergence of the separating delegated incentive mechanism (DIM) hinges on
its ex ante comparison with the delegated pooling mechanism (DPM) obtained above.
We carry out this comparison for small asymmetries of information represented by AS.

Proposition 1. For B close enough to B, we have E, W(d, d) > E, W(d), that is, the
delegated incentive mechanism chosen by the political majorities dominates the dele-
gated pooling mechanism selected by political majorities if and only if

1

a¥* — —

var(A) > H(y, a*, EA) = —v?

-1+ 2r—2(1 — v)EA — (EN?2. (14)

In this context of political delegation,'® the emergence of the soplisticated separating
incentive mechanisms discriminating between the pollution abatement levels requested
from the different firms, will be associated with increases in EA, var(A), and a*, and
with decreases in v. A small o* that is close to ¥ corresponds to the ase where political
agendas differ the most from social welfare; then, pooling is favored to decrease the
discretionary pursuit of private agendas. When EA or var(A) are large, the larger sen-
sitivity of the separating incentive mechanism dominates. Increases in v have two ef-
fects. A larger v implies a strong concern for rents accruing to the firm with probability
v but also larger distortions from social welfare maximization in the objective function
of the majorities, since

. _
wd, d) = W—(‘i;’—d') + vABK — d)) (15)
Wid,, d,) = v_v_z%_j%@ + (1 - ﬁ) VAB(K — d.). (16)

It turns out that the second distortions are larger and therefore a large v favors a
nondiscriminating policy (DPM).

1© Qur analysis extends the results of Holmstrom (1984) on delegation to a raultiagent framework in
which one agent is selected (by a majority rule) and delegated the collective decision within the constraints
imposed by the constitution.
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Increases in the asymmetry of information AB have a priori an ambiguous effect:
the greater ability of discriminating mechanisms to extract rents must be compared with
the negative effects of political discretion. However, for a quadratic V() function, social
welfare is quadratic in 8. We can then derive the global superiority of the pooling
mechanism or the sophisticated separating mechanism from Proposition 1 and the fact
that all welfare levels coincide at _ﬁ— = B."" For more general V(-) functions, the increase
in B, which is favorable to letting the majorities choose separating mechanisms, may
lead to the superiority of that mechanism over the pooling mechanism even when
var(A) < H(-), that is, even when the pooling mechanism dominates when E is close
to B. On the other hand, if separation (DIM) dominates for small AB, it dominates
always. Figure 1 provides an example where var(A) = 0 < H(-) = .08 and yet the
separating incentive mechanism chosen by the political majorities dominates the del-
egated pooling mechanism selected by political majorities when £ is large enough.

Majorities can favor their respective constituency by choosing menus of pollution
levels and transfers that maximize their respective welfare functicns, yielding the del-
egated separating incentive regulation regime. Proposition 1 compared this delegation
of powers to a constitutional requirement that the majorities select a unique pollution
abatement level to be imposed on all firms. One can take a more positive approach to
constitutional reform and wonder if moving toward the use of an incentive mechanism
with delegated discretion may emerge from unanimous ex ante consent and not simply
by appealing to social welfare maximization under the veil of ignorance. For this pur-
pose we can compare ex ante the per-capita welfare of the two types of agents in a
DIM and a DPM. We obtain the following proposition.

Proposition 2. For B close to B, majority 1 prefers the optimal DIM over the optimal
DPM if and only if

”

1
var(A) > H'(v, a*, EA) = ~ ——
2 a*u

— 1 = 2EX — (EMN)?, (17

while majority 2 does if and only if

1 2
var(A) > H>(v, a*, EA) = 2— — = Y- 2(1 S )E)\ —(EM:. (18)
o

2 a*Z a*

Comparing H'(+), H?(-), and H(-), we obtain directly the following corollary, given
here without proof.

Corollary 1. We have
H'(v, a*, EN) < H(v, a*, EX) < H(v, a*, EX). (19)

The nonstakeholders (majority 1) are more active proponents of delegating discretion-
ary power to politicians over environmental policy, that is, of a DIM scheme, than are
the stakeholders (majority 2). Majority 1 prefers a DIM scheme as soon as the variance
of A reaches the threshold H'(-), while majority 2 will still prefer to stick to the DPM
scheme until the variance of A has reached the higher threshold H2(-). Indeed, the net
cost of pollution abatement is higher for majority 1 (because they do not benefit from

Il The first derivatives of the expected welfare functions with respect to f. evaluated at 8 = B. are
negative and equal. If V(d) is quadratic, then the second derivatives are independent of §.
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FIGURE 1

THE DIFFERENTIAL EXPECTED WELFARE

1.0925

ExaW(d) - Ez,W(d, @)

as given by (13) and (9) as a function of B
for V(d) = 304, EA= .4, var(4) =0,
a'=.8,K=5p8=1v=85

the informational rent of higher abatement) and therefore raises the value of the more
efficient pollution-abatement incentive mechanism DIM above that of the cruder DPM
as soon as H'(-) is reached. If unanimous approval is needed for constitutional reform
in favor of a sophisticated separating incentive mechanism with dzlegated discretion,
it will happen less often than is socially desirable because H?*(-) > F/(-), that is, because
of the resistance of the stakeholders in the firm’s rent.

4. Delegating discretionary power to politicians or not

®  The gain from delegating discretionary power to politicians comes from the use they
can make of their information, here their knowledge of A, the social cost of public funds.
The cost of such delegation is the excessive fluctuation of their decisions (d, d) as a
function of A, as private agendas are taken into account by successive majorities. Alter-
natively, the constitutional convention may decide not to delegate such discretionary
power but instead impose an incentive mechanism ((z, @), (¢7, d”)) determined at the
constitutional level to maximize expected social welfare. This incentive mechanism can
be characterized as the solution to the social welfare-maximization program

max W(d, d) = v(S — V(d) — (1 + EVB(K — d) — (EVABKK — d))
(d.d) (20)
+ (1 — S = V(d)— (1 + EVBK — d)),

yielding

Vi(dr) = (1 + ENB 2D

vid’y = (1 + EVB + (E/\)l—z;Aﬁ_

The pollution levels d” and d” now depend on EA.
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At the constitutional level, the choice is then between imposing a separating in-
centive regulation mechanism that maximizes expected social welfare on the basis of
the expected value EA, a mechanism that we shall call a constitutional incentive mech-
anism (CIM), or delegating to the political majorities the choice of i separating incentive
regulation mechanism that will then be a function of the value of A, that is, the delegated
incentive mechanism DIM. In the latter case, the choice of pollution-regulation mech-
anisms will reflect private agendas. The emergence of the latter delegated incentive
mechanism, which depends on A, hinges on its ex ante comparison with the former
constitutional incentive mechanism.

Proposition 3. The difference in expected welfare between the CIM and the DIM
converges to zero as A — 0 and var(A) — 0. For a given AB, the CIM dominates if
var(A) is small. For a given var(A), the DIM dominates if A8 is small.

Clearly, the CIM will dominate the DIM chosen by the majorities when the vari-
ance of A is small for a given level of asymmetric information, as represented by AS.
Indeed, the CIM is optimal when var(A) = 0, whereas the DIM is not. By continuity,
for low levels of the variance in A, allowing political majorities to use the observed
value of A in choosing ex post an incentive mechanism generates little social value but
does generate a significant social cost given the pursuit of private agendas. As var(\)
increases, the value of adjusting policies to the realized value of A increases, and
therefore it may eventually become better to give political majorities greater latitude
in setting policies and choosing the mechanism.

Similarly, the delegation of authority to politicians will be socially valuable and
indeed optimal if AB = O for a given variance in A. By continuity, for small values of
AB, the delegation of authority allows the politicians to fine tune the choice of the
incentive mechanism to the realized value of A, while the pursuit of their private agen-
das generates little unwarranted distortions in pollution abatemen:. Since A is small,
maximizing any majority objective function is almost equivalent to maximizing the
social welfare function, because there are (almost) no rents. Again, as AB increases,
for the same given variance of A, one expects that the distortions generated by the
pursuit of private agendas will eventually exceed the benefit of fine tuning the incentive
abatement mechanism chosen by the majorities and will therefore lead to the dominance
of the CIM.

5. Multiple privately informed interest groups

B In the previous sections we have seen how the delegation of environmental policy
to politicians enables them to distribute informational rents to interest groups. In this
section we want to explore the extent to which reelection concerns and competing
interest groups may mitigate the distortions in the allocation of resources that politicians
might find profitable. For this purpose, we extend the model by introducing, in addition
to reelection concerns of majorities, first the financing of political coalitions or major-
ities through campaign contributions, and second an information asymmetry regarding
the damages of pollution. In the same way as 8 is private information of stakeholders,
the disutility of pollution is now assumed to be V(6, d), with 6 € {6, 0}, A0 = 6 — 6,
and u = Prob(6).!* The parameter 6 is private information of the environmentalists
who suffer the pollution damage; we assume that V, > 0 and V, > 0. Two assumptions
are then possible regarding the value of pollution abatement: either V,, > 0 or V,, <O0.
In the first case, the more sensitive the environmentalists are to pollution (larger 8),

12 As for B, the value of # is assumed to be drawn anew cvery period.
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the less efficient they are in finding ways to reduce their suffering from pollution, and
vice versa in the second case. We will assume here that V,, > 0, more precisely that
V(6, d) = 6V(d), because it seems more compelling to us and also leads to more
striking results.

We maintain our assumption that environmentalists (the new rnajority 1) have no
stake in the polluting firm, but we now assume that they will be compensated for the
cost of pollution. This compensation assumption should be interpreted as a shortcut
reduced-form formulation of a political constraint on the level of hardship that a ma-
jority can impose on the agents of the other majority; this assumption can also be
interpreted as a threshold under which civil disobedience would be triggered. Since 6
is private information of the environmentalists and since the latter will now be com-
pensated for the cost of pollution, they will be able to capture an informational rent.
Together with our assumption V,, > 0, this will lead environmentalists to favor higher
pollution levels, which provide them with higher informational rents. Their informa-
tional rent is

U =5 — 0V(d),

where s is the transfer from the government. The stakeholders who do not suffer the
pollution damage have an informational rent of

U, =1t~ BK — d).

The taxpayers, who are now distinct from stakeholders and environmentalists, have
utility

Uy, =5 — (1 + X+ 9).

The environmentalists of type @ can always pretend to be of type @ and let the
government implement the project with a pollution level of d at a cost to them of
0V(d); since they are entitled to a transfer #(d) = 6V(d), they then capture a rent of
(8 — @)V(d), an increasing function of d.n

Assuming that each group of measure one (environmentalists, stakeholders, tax-
payers) represent % of the population, utilitarian soctal welfare is

W=U+U,+U =58~ (+MBK—d)+ 6Vd)) — NU, +U,). (22)

Under complete information the optimal pollution is now characterized'" by
#V'(d) = B. Under incomplete information a revelation mechanism is now a triple
{d(B, &), (B, 0), s(B, #)}. The relevant incentive-compatibility and individual-rationality
constraints are, for the stakeholders and the environmentalists respectively,

* This fecature. which follows from our assumptions V, > 0, V, > 0, and V, > 0, will imply that to
reduce the costly rent of the less sensitive environmentalists, one should favor a pollution reduction. Howcver,
this result would be reversed with the alternative assumptions (V,, < 0) as in V(8. d) = #(A + d/6°) with
A > dig.

4 Having an individual-rationality constraint for the environmentalists amounts to and should be inter-
preted as assuming that they are indemnified at a social cost of (1 + A). This is why we now obtain
OV'(d) = B instead of 8V'(d) = (1 + A)B.
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E{t(B. 6) — B(K — d(B, 6))} = E,{1(B, 6) — B(K — d(B, 0))}
E{«(B,6) — B(K ~—d(B, 6)} =0

Ey{s(B 0) — OV(d(B, 8))} = Ey{s(B, 6) — OV(d(j3, 6))}

E {s(B, 0) — 6V(d(B, 0)} = 0.

Assuming Bayesian Nash behavior of stakeholders and environmentalists, the rev-
elation mechanism that maximizes expected social welfare

W(d) = E, IS — (1 + N(BK ~ d) + 0V(@d)] — hulU, — MU, (23)

under the above incentive- and individual-rationality constraints is characterized by!’

A " —
(7] AG|\V'd(B, 6)) =
( 1+Al—p ) (d(B. 6) =B (24)
Wd(B. o =B + —_ "
OV'(d(B, 8) = B+ T T A8
A "d(B.3) =B e
<9+1+/\1_MA9>V(a'(B,0))—,8+1+A1_ AB.

Let us assume that the two interest groups use a share of their informational rent
as campaign contributions to influence politicians. We consider a two-period model. In
period 2, majority | is able to favor the interests of environmentalists by maximizing
the sum of taxpayers’ utility and environmentalists’ utility,

W'(d)) = W(d)) = vU,, (25)
that is, by not including in its objective function the informational rent of the stake-
holders, where 717 = (d(B, ), d/(B, 0), di(B, 8), d(B, 9)). Similarly, if elected,

majority 2 is able to favor the interests of the stakeholders of the firm by maximizing
the sum of taxpayers’ utility and stakeholders’ utility,

W(d;) = W(d;) — U, (26)
that is, by not including the informational rent of the environmentalists.

Let us assume that each majority makes campaign contributions C, and C, as a
fixed proportion ¢, assumed equal for both majorities, of their average rents: C, = {uU,
and C, = {vU,, with

U, = A6[wV(d(B, 0)) + (1 — »V(d(B, 6))]

and

15 On the left appear the adjusted (due to information asymmetry) marginal social values of pollution
abatement and on the right the adjusted marginal social costs of pollution abatement in the different cases

(0. B).
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= AB[W(K — d(B., 8) + (1 — u)K — d(B, ).

These campaign contributions affect the probability of winning the election that fol-
lows. For majority 1, the probability of winning is assumed to be

1 1
v = 5 T o8ipl, = vy), 27)

where g is a parameter representing the importance of campaign contributions in
the electoral process. The stake of winning the election for period 2 is, for majority 1,
E'(d,, dv) = W'(d, ) - W! (d7) and, for majority 2, E? (d1 , dﬂ) w? (dﬂ) - W? (d ).
Hence, majority 1 maximizes

Wid) + SVE'(d, . d.), (28)
leading to
d(B. ) =B
<'§ +11):—A1—‘—L—MA0_%(_16—?X%) Vi(@d(B,0) = B
4 (B. 0) =E+1i)\1’—_v (29

R {C L
201+ (1~ »

G4t B g L OE8LAG N By =B+ — Y
(0+1+A1—,uA 2(1+)\)(1—,L)>V(d‘(3’0)) B+1+,\1 AP
1 SE‘ggABV

2(1 4+ A — v

Let dﬁ) = (d(B, 9, d(B, 8), d\(B, 9), d,(B, 8))." In comparison with the static case,
the environmentalist majority increases the pollution levels in all cases, except in the
case (3, 8). The reason is that it now wishes not only to decrease, as in the static case,
the stakeholders’ rent (with respect to the social optimum) because it undervalues this
rent in its objective function, but also to increase its own rent in order to increase its
probability of winning the election through campaign contributions and furthermore to
decrease even further the stakeholders’ rent for the same reason. .

We obtain symmetric results for the stakeholders majority choosing d,. In com-
parison with the static case, the stakeholders majority decreases the pollution levels in
all cases except the case (3, #). The reason is similar to the one for which the envi-
ronmentalist majority increased the pollution levels. Recalling the social welfare func-
tion W=U, + U, + U, let

a2

2 1 - 1 =
E,W@d) = EEAW(dl) + EEAW(dz)- (30)

1 One should note that the second-period pollution levels can be obtained from (29) with & = (.
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The above delegated incentive mechanism with two specific interest groups (DIM2) is
to be compared with a constitutional pooling mechanism that determines a unique
welfare-maximizing pollution abatement level as a function of A but is common to all
firms and environmentalists (or specific values of 8 and #) and common to all majorities
in power, that is, a CPM2 regulation.'” This comparison creates a real tradeoff between
the simplicity of the constitution and the distortions created by the political delegation
and the use of separating mechanisms by majorities even in the simple limit case of
var(A) = 0. The same type of results would be obtained by comparing the performance
of the DIM2 with reelection concerns to that of the CIM, characterized in Section 4,
when var(A) > 0. The latter can be characterized as follows:

max W(d) =8 — (1 + A EB(K — d) + EOV(d)) — ApAOV(d) — AvABK — d), (31)
d

yielding

E6 +
( 1+ A

\
;LAH) vV'd) = <EB + vAB . (32)
/

1+ A
leading to
EW(d). (33)

The use of sophisticated delegated incentive schemes (DIM?2) leads to two addi-
tional sources of distortions. First, campaign contributions are losses from a welfare
point of view, and second, incentive distortions are reinforced. In a situation where the
CPM2 scheme given by (32) is dominated in the static case by a DIM2 scheme,'® we
may expect that it will dominate the latter for g, { or & large enough. Figure 2 provides
such an example. Curve A illustrates the basic case (8 =1,8=15,0= 1,8 = 1.5)
in which, for large-enough values of §, the CPM2 scheme dominates the sophisticated
DIM?2 scheme. Curve B illustrates the same basic case except that E = 1.7; it shows
that as the informational asymmetry Af is increased, the domination of the CPM?2
scheme occurs for values of & larger than 5.35. Curve C illustrates the same basic case
except that 6 = 1.7; it shows again that as the informational asymmetry A# is increased,
the domination of the CPM2 scheme occurs for values of § larger than 7.15.

In this context, the emergence of sophisticated delegated incentive mechanisms
(DIM2) would therefore be associated with decreases in 8, a measure of the desire of
politicians to remain in power over time, with decreases in g, a measure of the im-
portance of campaign contributions in the electoral process, and with decreases in , a
measure of the willingness of agents to make campaign contributions out of their
informational rents. Hence, the long-term objectives of politicians, together with the
private financing of electoral campaigns, favor simple command and control schemes
over more sophisticated delegated separating incentive mechanisms.

This negative effect of reelection concerns would be mitigated by a reputation
effect if taxpayers punish politicians who pursue excessively their private agendas. This
reputation effect would appear if, for instance, the reelection probability of a given
majority depended also on the difference between its chosen menu of pollution levels

7 The pure effect of the discount factor § on the emergence of an incentive mechanism could be
analyzed, in light of Proposition 2, by comparing DIM2 and DPM2, which are both influenced by 6.
18 The static regulation values for the CPM2 can be obtained from (29) with § = 0.
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FIGURE 2

THE DIFFERENTIAL EXPECTED WELFARE

E, W(G) - E;, W(J)

as given by (33) and (30) as a function of §
| for V(d) =302, EA=1,var(3) =0,
v=6,u=.6,K=5g¢g=1,{=.75

/C

——————T5 5.35 715 ¢

and the policy that would maximize social welfare. When in power, a majority would
trade off in the first period the pursuit of its first-period gain and the impact of this
pursuit on the probability of being reelected in the second period. Reelection consid-
erations would then lead to conflicting influences. If pursuing excessively private agen-
das today is costly for the next election (through reputation effects and a better social
control), then more sophisticated environmental policies may emerge as socially opti-
mal. On the other hand, if the campaign contributions favoring reelection are important
(large g) and significantly related (large {) to the informational rents of the various
interest groups, politicians are led to greater distortions to favor even more the interest
groups supporting them. The presence of multiple interest groups may therefore trans-
form valuable reforms toward delegated incentive mechanisms into undesirable reforms
if these powerful mechanisms raise the stake of political conflicts, generating additional
distortions.

6. Conclusion

®  We have interpreted the political economy of environmental policy as an analysis
of the economic implications of politicians’ discretion in pursuing the private agendas
of their electoral base: some voters are more concerned than others by pollution, some
voters have stakes in the informational rents of the polluting firms.

Sophisticated environmental policy depends on nonverifiable variables that cannot
be contracted upon in the constitution. So it must be delegated to politicians, creating
an incentive problem when politicians’ motivations are to stay in power by pleasing
to a certain degree a majority of voters rather than by strictly maximizing social welfare.
In this article we have studied the severity of this incentive problem. We have shown
that the larger the social cost of public funds is (larger EA) and the greater the variability
of economic variables (var(A), AB, A#) is, the more valuable flexibility is and therefore
the greater the delegation of authority to politicians should be. However, the thinner
the majorities are (the lower o is) or the larger the informational rents are (the larger
v and/or the larger u are), the more the politicians’ objectives are biased away from

© RAND 1999.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



BOYER AND LAFFONT / 153

maximizing social welfare, providing a justification of cruder environmental policies
that leave them less discretion.

The reelection mechanism we considered here depends solely on campaign con-
tributions modelied as a given percentage of rents. When this is added to the waste of
campaign contributions themselves, it favors giving up sophisticated policies that be-
come costly political stakes. In this case, a longer-term view in politics (larger 8) does
not favor the emergence of sophisticated market-based or incentive mechanisms.

The approach developed in this article could be extended to other types of social
and economic regulations. It should also be broadened by considering more detailed
and realistic electoral processes and by introducing various institutions (bureaucracy,
courts, etc.) that mitigate the incentive problems associated with the delegation of
public policy responsibilities to political majorities. (See in particular Breyer (1993)
and Pollak (1995).)

Appendix
u Proofs of Propositions 1-3 follow.

Proof of Proposition 1. To compare the two schemes, DPM and DIM, we first note that the two expected
welfare functions evaluated at E = B are equal (equations (7), (8), (11), and (12) all give the same values)
and that their first derivatives with_respect to B evaluated at § = § are negative and equal. Hence, we
compare the DPM and DIM schemes by computing the second derivatives of the expected social welfare
with respect to B8 at B = . Consider first the case of the DIM scheme, where separating incentive mechanisms
are chosen by the politizal majorities. Social welfare when majority 1 decides, W(d,, d,). can be written
from (1) and (4) as

- wid,, d -
Wd,, d) = Wid.d), VAB(K — d)),

a*
where W!(-, -) is the objective function of majority 1. Using the envelope theorem for W'(d,. d,), we have

dw(d,, d,) - dd,
—_— = (] + A — K —d) — vAB—,
g ( v) ) v Bdﬁ

where from (7),

dd, _ 1+ A
dg (1 — »V'(d)

and therefore

d*W(d,,d) (1 +A=-2n1+X
dg (1 —nvid)

Similarly, when majority 2 decides, we have

- wed,. d, 1 =
Wid,, d,) = Wids d) | (1 - —>VAB(K — d>),
a* a®
yielding
dw(d,, d, - ' 1) dd,
dWid, dy) _ —(1+A— K —dy) —[1 ~ —|vAB—=F,
dp a* dp

where from (8)
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dd, 1+ X - via*
dg (1 — vW'(d,)
and therefore

d*W(d, dy) (1 + A= va*)f

= 1
4B’ (1 = »V"(dy) \

v
+/\+—““2V).
a*

Hence the expected second derivative at § = B (implying that d =d =+ A)B) in the case of the
DIM (assuming that each majority is in power half the time) is given by

|

at — —
2
p? + 1 —2v+ 2(1 — »EA + (EX)? — var(A)

a*?

d?E, W(d, d)

5

I
dB 5. (1 = »Vd°)

where V'(d®) = (1 + )\)[_3.
Consider now the DPM scheme, where the political majorities are restricted to choosing a single
abatement level as a function of . We obtain from (11) and (12)

dd| 1+
dBlz., V'@
and
L+ A - —
dd,| a*
dBl;., vidY

The social welfare when majority | is in power is given by
w(d
W) = -—(*—') + vABK — d,).
a

and, similarly, the social welfare when majority 2 is in power is given by

Wd,) = % + (1 - ﬁ) VAB(K — dy).

Hence,
dw(d,) dd,
—=—q — K — d,) — -
4B (1 +A— v D) VABdB
and
dwidy) _ _ _ a1 = LY, ap%h
dﬁ = —(1 +A— v¥K — d>) (l a*)VABdE'

We therefore obtain

d?W(d))

2

ag

(I +A)
=(1+ A= 20—
V@)

and

© RAND 1999.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



BOYER AND LAFFONT / 155

v
<1+A——>
a*

=(1+Ar+ =% - 2p)}——o"
- a* V(dy)

d*W(d,)

4B’

Hence the expected second derivative at § = B in the case of a DPM scheme (assuming again that
each majority is in power half the time) is given by

a*ff
2

p?

+ 1 —2v+ 2(1 — v)EX + (EAX)? 4 var(A)
d*E, W(d)

dp’

7 V(d®)

Therefore, the second derivative of the expected social welfare under the DPM scheme is (1 — v) times
the second derivative of the expected social welfare under the DIM scheme as giver above. Those derivatives
are of the sign of the numerator, which is positive if and only if (14) holds. If var(A) > H(-), the DIM
dominates the DPM for B close to B and vice-versa if var(A) < H(). Q.£.D.

Proof of Proposition 2. We want to compare the expected welfare of each majority under a DPM imposed
by the constitution and under a DIM to determine the eagerness of each majority to support the latter
constitutional rule. So we want to compare in per-capita terms

E, W\d) — E,,\W\d, d)
and
E, Wd) — E, WXd, d)
for B close to B. First note that both differences and their first derivatives with respect to B vanish at A = 0.

So we consider second derivatives. Straightforward computations (the proof follows steps similar to those
in the proof of proposition 1; details are available from the authors) lead to

W\ (d)la* PWNd, d)la* ) B
E,. — - E,. — if and only if var(A) > H'(y, a*, EA)
3B ap
and, similarly.
W (d) e PWAd, d)fa* .
E,. — - E,. = if and only if var(A) > H?(v, a*, EA).
o B

Q.E.D.

Proof of Proposition 3. Clear from the text.
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