~ A Service of
’. b Leibniz-Informationszentrum

.j B I l I Wirtschaft
) o o o Leibniz Information Centre
Make YOUT PUbllCCltlonS VZSlble. h for Economics ' '

Maxwell, John W.; Lyon, Thomas P.; Hackett, Steven C..

Working Paper
Self-Regulation and Social Welfare: The Political Economy
of Corporate Environmentalism

Working Paper, No. 122

Provided in Cooperation with:

George J. Stigler Center for the Study of the Economy and the State, The University of Chicago
Booth School of Business

Suggested Citation: Maxwell, John W.; Lyon, Thomas P.; Hackett, Steven C.. (1995) : Self-Regulation
and Social Welfare: The Political Economy of Corporate Environmentalism, Working Paper, No. 122,
The University of Chicago, Center for the Study of the Economy and the State, Chicago, IL

This Version is available at:
https://hdl.handle.net/10419/262524

Standard-Nutzungsbedingungen: Terms of use:

Die Dokumente auf EconStor durfen zu eigenen wissenschaftlichen Documents in EconStor may be saved and copied for your personal
Zwecken und zum Privatgebrauch gespeichert und kopiert werden. and scholarly purposes.

Sie durfen die Dokumente nicht fiir 6ffentliche oder kommerzielle You are not to copy documents for public or commercial purposes, to
Zwecke vervielféltigen, 6ffentlich ausstellen, 6ffentlich zugénglich exhibit the documents publicly, to make them publicly available on the
machen, vertreiben oder anderweitig nutzen. internet, or to distribute or otherwise use the documents in public.
Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen If the documents have been made available under an Open Content
(insbesondere CC-Lizenzen) zur Verfiigung gestellt haben sollten, Licence (especially Creative Commons Licences), you may exercise
gelten abweichend von diesen Nutzungsbedingungen die in der dort further usage rights as specified in the indicated licence.

genannten Lizenz gewahrten Nutzungsrechte.

Mitglied der

WWW.ECONSTOR.EU é@“}


https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://hdl.handle.net/10419/262524
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/

Working Paper No. 122

Self-Regulation and Social Welfare:
The Political Economy of Corporate Environmentalism

John W. Maxwell*
Thomas P. Lyon**
Steven C. Hackett***

George J. Stigler Center
for the Study of
the Economy and the State

The University of Chicago




WORKING PAPER SERIES NO. 122

Self-Regulation and Social Welfare:
The Political Economy of Corporate Environmentalism

John W. Maxwell
School of Business, Indiana University

Thomas P. Lyon
Graduate School of Business, University of Chicago
School of Business, Indiana Untversity

Steven C. Hackett
School of Business and Economics, Humboldt State University

August, 1995

George J. Stigler Center

for the Study of the Economy and the State
The University of Chicago

1101 East 58th Street

Chicago, Illinois 60637

Center papers are distributed in limited numbers
for comments only and should not be
quoted without written permission.

JEL Codes: D72, K32, L51, Q28
Keywords: Regulation, environment, self-regulation, political economy

We would like to thank Roger Noll and serninar participants at Indiana University, Northwestern
University, Penn State, the riversity of Tennessee, andp the Western, Eastern and Canadian Economic
Association meetings for helpful comments. Lyon gratefully acknowledges the Indiana University School
of Business, the I.U. School of Business Alumi Association, and the University of Chicago’s George J.
Stigler Center for the Study of the Economy and the State for financial support.




Self-Regulation and Social Welfare:
The Political Economy of Corporate Environmentalism

Abstract

We model self-regulation as a means of preempting government regulation when
regulatory standards are a function of interest group pressures. As an
exemiplary case, we focus on corporate environmentalism, i.e. voluntary
pollution abatement. If it is sufficiently costly for consumers to organize, firms
can preempt consumer entry into the political process through voluntary
abatement. Unlike standard entry deterrence models, however, here a strategy
of overinvesting to raise the rival's welfare in the event of entry successfully
deters entry. Interest group politics produce weaker pollution regulation than is
socially optimal, and voluntary abatement may lead to even less poliution
control than the political process. Nevertheless, when the costs of influencing
policy are included, if self-regulation oceurs it is a Pareto improvement.




1. INTRODUCTION

"While some of the environmenta! changes now emerging in corporate America are genuine and welcome,
a good many are superficial, some are downright diversionary, and a few are being specifically designed
to preempt more stringent public policies from emerging. "
: : Brent Blackwelder
Acting President
Friends of the Earth'

"In an effort to head off legal restrictions on privately traded derivatives, six of Wall Street's biggest
securities firms have agreed to voluntarily tighten their controls on the most hotly contested aspects of their

derivatives sales and trading.”
Wall Street Journal

March 9, 1995?
"In today's society any industry as conspicuous as the major home appliance industry is continually faced
with the threat of government regulation. In my opinion, the only way to avoid government regulation is
to move faster than the government. The alternative to government regulation is judicious self-regulation.”
Herbert Phillips
Technical Director
Association of Home Appliance Manufacturers®

To most economists, "regulation” means restraints imposed upon firms by government. In many
cases, however, firms voluntarily restrain their own conduct; they "self-fegtﬂate." When self-regulation
involves restri'ctions on quantity or sales territory, the terms "cartel” and "coll-usion" are applied and
antitrust investigation may be expected. A large body of economic _literature is devoted to identifying when
such activities reduce social welfare.* Other foﬁs of self-regulation, however, have received less
attention from scholars and antitrust authorities. Examples include establishment of financial exchanges,
licensing of professionals, setting of safety standards, control of entertainment content, and voluntary _
pollution abatement.

Self-regulation may have a variety of motives. It may increase consumer demand by reducing
uncertainty about product quality or ensuring interoperability of the products of different firms. It may
enhance employee satisfaction by improving the safety or other quality aspects of the workplace. It may
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also serve more strategic purposes, such as softening competition or preempting stricter government
regulations.*

In this paper, we model self-regulation as a means of preempting government regulation,
examining the conditions under which preemption is possible and, if it occurs, its welfare consequences.
We present our analysis in the context of “corporate environmentalism," i.e. voluntary adoption of cleaner
products or processes, but it should be clear from the above examples that the basic story has broader
applicability.

Corporate environmentalism is on the rise.® America's "Big Three" automobile manufacturers
have established a Vehicle Recycling Partnership to set labeling standards on plastic automoti_ve
components, facilitating recycling. In some cases the logging industry has switched from clear-cutting
technology to more environmentally friendly selective-cutting methods. The Chemical Manufacturers
Association (CMA) has recently put forward a set of environmental principles—which they call
"Responsible Care"---that more than 170 member companies have agreed to abide by. The list goes on.

While industry's self-imposed standards by definition exceed current regulations, they may fall
short of those that would have been mandated in the absence of corporate environmentalism. The Big
- Th.ree-'s plastics labeling program falls short of the German program of automotive disassembly and reuse.
Sclective cutting in old growth forests is more environmentaily friendly than clear cutting, but many argue
that such forests should not be cut at all. The CMA's "Responsible Care" program may be used as a
rationale for refusing to adopt more stringent environmental practices; according to Barnard, at least one
CMA member—Union Carbide---has already done just that.” Such considerations raise the questiori of
how social welfare is affected when self-regulation preempts government action. This concern is likely to
become increasingly important, since as Walley and Whitehead (1994) point out, "win-win" situations—in
which pollution prevention raises both corporate profits and consumer well-being—are increasingly

difficult to find.®




We model self-regulation and social welfare in a three-stage game where Cournot oligopolists face
the possibility of stricter poliution abatement regulations. Following Becker (1983), we model these
regulations as arising from a political influence game between consumers and firms, with consumers
fa;roring stricter abatement regulations than do firms.® Following Stigler (1971) and Peltzman (1976), we
assume it is costly for interested parties to organize themselves to enter the political process and to |
influence policymakers once involved in the political process. In the first stage of our game, symmetric
firms choose (possibly zero) levels of voluntary abatement. In the second stage, identical consumers
observe the voluntary abatement activity and determine whether to enter the influence game; if they do so,
they and the firms exert pressure on government for their desired level of regulations, and an abatement
policy is determined. In the third stage, firms play a Cournot production game.

From a methodotogical viewpoint, our analysis extends the economic theory of regulation in two
directions.” First, by adding an initial stage of voluntary actions by firms, we allow for the possibility of
strategic self-regulation that preempts government action. As a result, we obtain some striking parallels
and contrasts with the standard industrial organization literature, which typically takes regulation as either
exogenously fixed or as a set of controls to be optimized. Second, By modeling explicitly the dimension of
product quality (in this chse, poliution abatement), we can address directly issues of regulatory efficiency
discussed only informally by Becker.

The key to our analysis lies in how voluntary abatement affects the outcome of the influence game.
We show that if the influence game is played, voluntary abatement leads to a reduction in mandatory
abatement. This occurs because voluntary abatement reduces consumers' incentives to lobby" while
strengthening firms' incentives. However, the rate of substitution between mandatory and voluntary
abatement is less than one-for-one. Thus, if the influence game is sure to0 be played, voluntary abatement
is unprofitable for firms because it increases the ultimate level of abatement firms will be required 0

undertake.




We identify a range of consumer organizing costs for which firms can preempt the influence game
by engaging in voluntary pollution abatement. This range is strictly larger when firms can collude in their
self-regulatory efforts, rather than engaging in non-cooperative preemption. On either side of the range,
voluntzi_ry abatement efforts will be unprofitable. If organizing costs are low, consumers cannot be
pl-'eex.nptcd and voluntary abatement becomes a costly expenditure with no strategic benefit. If organizing
costs are high enough, consumers are blackaded from the political process and abatement becomes an
unnecessary expenditure.

We show that interest group rivalry (the influence game) produces weaker pollution regulations
than is socially optimal. Somewhat disturbingly, self-regulation may generate abatement levels even
further from the social optimum. In the absence of an omniscient social planner, however, a more
relevant question is how self-regulation affects the welfare of firms and consumers relative to what they
would have received had no self-regulation occurred.

We find that when the costs of influencing policy are included, if voluntary abatement occurs then
it represents a Pareto improvement over the status quo. More importantly, social welfare under
preemption also Pareto-dominates that which would have arisen from the influence game, had it been
played. Firms, of course, will only preempt if doing so rmses profits, but might consumers be made

worse off than if—in the absence of self-regulation-—they had lobbied for stiffer standards? The answer

- would be yes if self-regulation weakened consumers’ threat 10 invoke the influence game. However, as we

noted above, when firms self-regulate they raise the ultimate level of abatement that would result from the
influence game. Should consumers choose not to fight when they have this advantage, they must benefit
from being preempted.

Our analysis has two implications for public policy. First, it lends support t an antitrust policy
allowing industries to coordinate on voluntary abatement strategies. Second, it raises questions about

government financing of consumer intervention into the political process: if consumer involvement




becomes 100 easy, firms may eschew voluntary abatement, with the result that both they and consumers '
are worse off than when consumer involvement was difficult.

Before proceeding, we briefly contrast our paper with related work in the literature. Despite the
ubiquity of self-regulation, the phenomenon has received little attention from economists. Four
informative case studies appear in Caves and Roberts (1975), covering appliance manufacture, farm
machinery, computers, and entertainment.'? Abolafia (1985) offers a helpful overview of the phenomenon
of self-regulation and discusses three case studies of financial exchanges. Pirrong (1995) argues that self-
regulation is an inefficient way to reduce monopoly power in financial markets. Ayres and Braithwaite
(1992) argue that voluntary self-regulation is unlikely to be effective when it involves actions that increase
firms' costs, and instead propose a process of negotiation between government and individual firms that

“they term "enforced self-regulation.” Formal modeling is even less common. Arora and Gangopadhyay
{1991) present a model where firms voluntarily reduce emissions of pollutants to attract "green”
consumers. Bagnoli and Watts (1995) perform a similar analysis, and show that voluntary reductions
generally cannot achieve the soc-ially optimal level of abatement. Arora and Cason (1995), in an empirical
analysis of voluntary reductions of toxics emissions, find that “large ﬁrms with substantial toxic releases in

: un;onéemrated industries” are the most likely to undertake voluntary abatement, but find no evidence that

f'?rms are qsing voluntary abatement to attract “green” consumers. In a more strategic vein, Bracutigam
and Quirk (1984) and Lyon (1991) analyze models wherein a regulated firm voluntarily réduces its price to
avoid a rate review that would cut rates even further.

The paper that is closest in spirit to ours is Glazer and McMillan (1992). They model an
unregulated monopolist threatened with the possibility that legislators will impose price regulation of a
predetermined stringency. Whether regulation will be imposed is uncertain because legisiators incur a cost
of introducing new legislation, and prefer to free-ride on the efforts of their colleagues. Under certain

assumptions the threat of regulation induces the firm to price below the unregulated monopoly level. Our




model differs from that of Glazer and McMillan in several important respects. We consider an
oligopolistic industry in which consumers have both price and non-price (e.g., pollution) concerns. We
model explicitly the incentives of interest groups (producers and consumers) to expend resources on
loi:bying for their preferred policies, and allow the stringency of regulations to be determined
endogenousty. While we characterize the conditions under which preemption will occur, we also assess
the social welfare implications of regulatory preemption, and address policy ques;ions about appropriate
antitrust treatment of self-regulation and about government subsidy of consumer intervention in the
political process.

Our results are related to the literature on entry deterrence.” In a sense, our oligopoly invests in
pollution control to deter "entry” by consumers to the influence game. Unlike standard entry deterrence
models, however, here the "fat cat” strategy—where investment raises the rival's welfare in the event
entry occurs—is effective in preempting entry." The reason is that in ordinary deterrence games staying
out yields the potential entrant a fixed reservation level of profits. Here, in contrast, consumers’ utility of
staying out of the influence game rises as firms invest. Welfare-enhancing preemption is possible because
as voluntary abatement increases, consumers' utility of staying out ﬁses faster than the utility of entering."

The remainder of the paper is organized as follows. Section II presents the model. Section III
analyzes the conduct ‘of firms and of consumers, while section IV establishes welfare results and explores
policy implications. Section V concludes and discusses directions for future research. All proofs are

presented in the Appendix.
1. THE MODEL

In this section we present a three-stage model of voluntary pollution control. We view pollution

control costs as continuous in nature, thus being amenable to traditional marginal analysis techniques.'




For simplicity, we assume symmetric firms and we do not discount payoffs over time. The sequence of
moves in the model is as follows. First, firms choose a level (possibly zero) of voluntary pollution control
that is assumed to be binding.”” For example, it could be built into the production technology, or firms
could sell a conservation easément to an environmental group (e.g., the group buys the right to dictate a
pr.oducﬁon technoldgy to the firms, such as selective rather than clear-cut logging), or irrevocably link
their image to voluntary abatement through advertising. Second, firms and consumers (who receive utility
from the good but disutility from pollution) engage in interest-group rivairy for the purpose of influencing
pollution control policy."® Third, after poliution control policy has been determined, firms produce and
sell output in a Cournot oligopoly. As is standard in multistage games, subgame perfection is achieved by
solving the model in reverse chronological order. Hence the exposition below is presented from a

backward-induction perspective.

Stage 3 Owrpur Marker Equilibrium

Production occurs in the last stage of the game foilowing voluntary poilution control by firms and
any additional mandatory pollution control generated from the political process. As in Besanko (1987), we
consider a situation in which N” identical firms engage in Cournot-style quantity rivalry in an industry
featuring poliution eitemalities.“ Firm i chooses an output level g;, and the firms face industry demand

curve P(Q), where Q = Zig;; we will also use the notation @, = Z;.,,. g, Firms install a poliution control

input, in the amount Z, which is the sum of a voluntary choice Z* from stage 1 and mandatory control level
Z¥ from stage 2 of the game.® Firms are then confronted with per-unit output cost ¢(Z) that is constant
with regard to output, and a fixed capital cost k(Z), both of which are increasing and convex in Z. In order

to focus on the strategic aspects of voluntary abatement, we assume the costs of self-regulation and
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government regulation are equal, and are only a function of Z. Given Q,;, firm i's problem is to

qu‘ IP(Q-, + Q,) 'C(Z)IQ, 'k(Z) (l)

In the symmetric Cournot-Nash equilibrium, firms have equal outputs, defined by

*__ Q") -«2)] '
qi P"(Q .) 1 R R (2)

aggregate quantity traded is Q" = N’g;, and the market clearing price is P(Q"). Henceforth we shall drop
the subscript "i," as in equilibrium all firms are identical. There should thus be no confusion in
proceeding to use subscripts to indicate derivatives. Equilibrium earnings per firm, given Q°, are ©MZ2),

where the superscript "N" indicates no influence costs are included at this stage. Note that our convexity

assumptions on costs imply Ty = -c,g" -k,<0 and %y = -cpq" -kg<0.

Siage 2: Influence Game

Following Becker (1983) we model pollution-control policy as the outcome 6f rival "influence
‘ inputs” beiﬁg transformed through political insﬁtuﬁom;. For example, politicai ins;itutions determine the
extent of permissible lobbying activities and election campaign comribution.;,, and tolerated forms of
bribery such as revolving-door arrangements, junkets, and honoraria. In our influence game there are two
interest groups, each made up of a number of idenﬁcal.agents. The interest groups' differ in terms o_f their
désired policy outcomes. These interest groups then engage in rivalry by investing resources in "pressure”
activities that act as inputs in the policy production process.

In our model, one interest group is méde up of the N’ firms whose costs are increased by
additional pollution-control restraints, while the other is made up of N° consumers who purchase the good

produced by the firms and who also have disutility over pollution emitted by the firms. All individuals and
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firms allocate influence inputs noncooperatively.? Firms, if they enter the influence game, aiways attempt
to influence policy makers to reduce mandatory pollution control (the per-firm resources they allocate for
this purpose are referred to by the variable /).” While consumers care about their consumer surplus from
buﬁng the good produced by firms, and thus oppose higher prices, they also have disutility over polluﬁon.
Thus it is possible for firms to choose a level of voluntary abatement sufficiently high that consumers
would actually prefer less than the voluntary level of pollution control. This is never profitable for firms,
however, as they could achieve the same resuit without incurring the costs of political influence. Asa
consequence, we are left with a situation in which consumers—if they enter the political process-—always
allocate resources (in the amount of m per person) to influence policy makers to choose more poliution
control.

Following Stigier and Peltzman, we assume that consumers wishing to influence the process of
policy formation must bear in the aggregate a fixed cost F(N°); each of the identical consumers then bears
a cost fiN°) = F(N)/N° if the consumer group enters the influence game.? In the present cofncxt,
individuals must inform themselves of the implications of pollution control for their well-being,* and of the
efficacy of various feasible policy remedies. Individuals of similar ihterests must then coordinate on a
mutual lobbying strategy. We will refer to these various costs collectively as organizing costs. Firms face
similar tasks, which égain make organizing costly. However, firms' organizing costs are typically less
than those of consumers, since assessing the costs of regulation to the firm is usually much easier than
assessing the health and aesthetic benefits to consumers, and the number of firms in an industry is typically
very small relative to the number of consumers. Without loss of generality, then, we normalize firms’
cost of organizing to zero.

Since the N/ firms are identical, aggregate firm resources allocated to political pressure are
L = N/ Similarly, the N° consumers devote M = N°m aggregate resources 1o pressure activities if they

choose 10 incur the fixed cost of entering the political process. These aggregate resources are transformed




into influence through a process that features diminishing marginal returns. For example, each additional
dollar generates a smaller increase in lobbyist effectiveness than the previous dollar spent: policy makers

have a finite amount of time and resources to devote to a particular issue. The amount of influence

generated by a given group's lobbying expenditures is represented by the function J(), which takes on

positive values as a function of m and (symmetrically) negative values as a function of I. Thatis, I(0) = 0,
IL) < 0,1, < 0, and since this process experiences diminishing marginal returns 7, > 0; similarly,
IM) > 0,1, > 0,and g, < 0.

We adopt a neutrality assumption that negative influence I(L) and positive infiuence I(M)
determine policy in an equally-weighted way. In particular, neutrality means that mandatory pollution

control Z¥[I(L)+I(M)] is a function of the unweighted sum of /(L) and I(M). (Then Z/IL)+IM)] = Z' +

ZMI(L)+1(M)] is also a function of the sum of the influence inputs.) We assume Z, >0 and Z, <0.

(We will often suppress the dependence of Z on influence for notational ease.) Our convexity assamption
means that it becomes increasingly difficult for one interest group to move a policy maker in one particular

direction, as the policy maker can generally be expected to have constituencies with diverse needs and

interests that he must also serve. Clearly, Z,=Z,/,<0. We shall also assume that

Z, = (Z1)*+Z, > 0 , so the returns from lobbying are diminishing; similar assumptions are made for

COonsumers.
Consider a representative firm's optimization problem in the influence game. Given the influence

choices of the other parties, it must choose influence input / to maximize:




L) +IAD)) - 1 3)

Note that #”(Z) in equation (3) has already been optimized with regard to ¢, and so reflects the equilibrium
output veétor from the oligopoly output game. Thus, while resources invested in influencing Z¥ have a
direct effect on 7¥(Z) through unit cost ¢(Z}, from the envelope theorem their indirect effect on profit

through ¢" is zero. A firm's optimal choice of / is given by the following equation:

xy Z, 1, = L @

Since all firms are identical, equation (4) determines /(L"), where * denotes an equilibrium value.
Consumers are utility maximizers, and choose their per-person lobbying expenditures m
‘independently. Utility falls as the price of the good rises and as the total amount of pollution in the
environment increases. Since firms are symmetri-c, we let d = fiZ,q} be the total environmental
degradation caused by én individual firm, and D = D(N’,Z,q) be the total amount of degradation,
Recognizing that ¢" is chosen by firms in stage 3 and that the number of firms is fixed, we suppress the

dependence of D on g and N/, and the total welfare of a consumer® is then

UNP@),D(D) - m. o ®

A consumer's optimal choice of m is given by the following equation:

(wrp,+U)D)Z1, = 1. ©)

We adopt the shorthand notation U*(Z) =U"(P(Z).D(Z)) and write

_du¥
dZ

vy
P 9Z oD &z

aU¥op UV oD
oP 3 a} .
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and we assume Uj < 0; note that U, is initially positive, but declines and so can become negative.

Then (6) can be rewrittenas U, Z,J_ = 1. As with firms, the N* consumers are identical, so equation

(6) determines I(M"), where * again denotes an equilibrium value.

Equations (4) and (6) generate reaction functions for firms and consumers in the influence game.
Recognizing that the firms' lobbying decisions depend on ZV, let I(m,Z") and m(1,Z") represent the reaction
function of a firm and consumer respectively. It is straightforward to show that the reaction functions are

upward sloping, indicating that lobbying expenditures are strategic complements.
Stage 1: Voluntary Pollution Consrol

Prior to the interest group rivalry process that generates pollution-control policy, firms can choose
a level (possibly zero) of voluntary pollution control. Firms are assumed to be capable of anticipating the
implications of voluntary pollution control for both the outcome of the policy formation process and for
oligopoly equilibrium profits. In what follows, we often write Z(Z*) t0 emphasize the dependence of the
ultimate level of poliution control on the firms' initial choice of Z*. Similarly, we write /'(Z*) and m’(Z"),
suppressing the dependence of the equilbrium lobbying levels on the rival's lobbying level. We assume
that Z(0) > 0, which avoids the uninteresting case in which the external costs of pollution to consumers
are too small to generate any legislative requirements for poliution control. Firms thus choose Z¥ to

maximize the following equilibrium profit function:

w(2") = SNz@Ez*)-1°@@") 8)
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where the superscript I indicates that profits are measured net of influence costs. We also denote
consumer utility, net of influence costs, by UXZ") = UNZZ ") -m*Z").
III. CONDUCT OF FIRMS AND CONSUMERS

In this section, we analyze the behavior of firms and consumers in the model presented above.

We are particularly interested in the question of when voluntary abatement is profitable. We begin by

establishing how the choice of Z" affects 7/(Z"), both directly, and indirectly through Z(Z") and I"(Z").
g y \

Taking the partial derivative of equation (8) with respect to Z*, and substituting in for T yields

dn’ . dzM dl*
dz 14 - [—Czq -kz] l+‘al’] - dzlr" (9)
which in turn depends on
daz¥ dl dm*
.y, k_ﬂ" : ’"dzv] a0

Our concern is to determine when equation (9) has a positive sign. Propositions 1 and 2 address this
question, first for the (counterfactual) case where consumers can organize costlessly and then for the case
where organization is costly. Prior to Proposition 1, however, we present a lemma showing how the level

of pressure by consumers and firms responds to voluntary abatement.
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Lemma: Ifthe influence game is played, the equilibrium level of resources each firm (consumer) devotes
1o lobbying is positively (negatively) related to the level of voluntary abatemens, i.e. dI*/dZ" > 0 and
dm*/dZ" < 0. Thus, when voluntary abatement increases, the equilibrium level of mandatory abatement is

reduced.

Figure 1 illustrates the change in consumer and firm reaction functions in response to an increase
in voluntary abatement. Functions superscripted with a (0 represent reaction functions when the level of
voluntary abatement is zero, while those represented with a + superscript are reaction functions resulting
from a positive level of voluntary abatement. With positive voluntary abatement, a comumgr's reaction
function shifts downward, reflecting a reduced marginal value of further emissions control. At the same

‘time, a firm’s reaction function shifts outward, reflecting a higher marginal cost of further control. Note,
however, that a firm's reaction curve rotates about the origin because—regardless of the level of voluntary
abatement—its optimal response to a zero level of lobbying expenditures from consumers is to do likewise.
This reflects the constraint that firms are not allowed to become “dirtier”. Consumers do not face this
constraint, and in our model they will lobby even if firms do not.

" Since voluntary abatement induces firms to expend more lobbying resources, it cannot be
profitable gnless the total level of abatement falls. In proposition 1, however, we show that in the absence
of fixed organizing costs for consumers, the level of roal abatement increases despite the fact that the level

of mandatory abatement falls.
Propesition 1: If consumers can organize costlessly, voluniary pollution control is never profitable.

Although voluntary abatement leads to a reduction in mandatory abatement, the reduction is less

than one-for-one. The iemma shows that with voluntary abatement, consumers devote fewer resources to
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influence, implying that the marginal influence from a dollar spent by consumers () is high. It aiso shows
that when firms undertake voluntary abatement, the net influence I(M) + I{L} is lower at the new
equilibrium. Diminishing returns to influence means that after voluntary abatement, the marginal impact
of Mﬁonﬂ influence (Z,) is greater than it would be in the absence of voluntary abatement.

Consequently, with voluntary abatement, the impact on pollution control of the marginal dollar spent by

consumers (Z,) is increased. First-order condition (6) requires that U; Z,1, = 1, so the marginal benefit

of abatement U} must fall, which can only happen if voluntary abatement increases total Z. Asa

corollary, when consumers can organize costlessly they will always enter the political process, and firms
will not voluntarily engage in abatement activities — it is not profitable. The question remains, however,
whether voluntary abatement activities can be profitable when consumers are confronted with fixed costs
of entering the political influence process. We turn now to this issue.

U.S. antitrust law makes illegal all collusive attempts to restrict sales quanti;y or raise price. To
the best of our knowledge, however, these laws do not preciude firms fr(;m choosing cooperative levels of .
voluntary poliution abatement, and in fact, firms often use trade associations to self-regulate via uniform
product and production standards. Proposition 2 establishes conditions under which firms' profits can be

enhanced by cooperative voluntary pollution abatement that preempts mandatory controls.

Proposition 2: There exists a range of consumer fixed costs of organizing on which a perfectly collusive

oligopoly chooses a positive level of voluntary abatement and thereby preempts consumer intervention in

the regulatory process. Let | fz_v_, Joiockot] D€ this range. Then fz; >0, andjor
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Jor <SONY < fyiooina,  the firm'’s choice of Z' is decreasing in filN ): JOTINY) > fuuesosn CONSUMET

intervention is “blockaded, " i.e. preempted with Z" = 0.

An example of preemption is given in Figure 2. The figure illustrates both industry profit and

consumer utility as functions of the level of voluntary abatement. The right hand side of the figure exhibits

the range of feasible choices of voluntary abatement for the industry, namely [0,21). If firms

undertake no voluntary abatement, they earn  7'(0); as shown in Proposition 1, this is the firms' optimal
level of self-regulation if consumer political action cannot be prevented. Preemption-—if successful---is
profitable as long as 7(Z") > w/(0), whichistruefor Z¥ < ZJ_. If the industry could preempt the

influence game atalevel ZV > Z,:,, it would prefer not to make such a choice,

ie. @O) >N vz>z).

The left-hand side of figure 2 illustrates the effect of ff/N*) and Z¥ on the representative consumer's
decision to enter the influence game. Should the consumer choose not to engage in the influence game, he
receives utility level U¥(Z"). The same consumer receives U'(Z") should he choose to engage in the
influence game; we define this utility as ner of lobbying dollars m(Z"), but gross of the fixed costs, fiN*),

associated with the influence game.
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We assume that if Z* = 0 consumers—in the absence of organizing costs—will lobby for
abatement, i.e., U(0) > U"(0). In addition, for large enough Z", U¥(Z") < U"(Z"), and consumers prefer
not to enter the influence game, even if it is costless to do so. To see this, recall that voluntary abatement
does not perfectly substitute for mandatory abatement, so there must exist some fixed point Z* = Z(Z*),
such that the influence game ieaves Z* unchanged. If the firms voluntarily abate to this level, the influence '
game--if initiated-—will only result in lobbying dollars wasted for both firms and consumers. Since m(Z*)
> 0, UNZ% > U'Z%)= UZ%-mz+).*

Increasing consumer organizing costs shift downward the net utility, T%(Z") - fiN), consumers

obtain from entering the influence game. Suppose firms undertake the maximum profitable level of

voluntary abatement Z__  Then let Jzz e the fixed cost at which consumers-—-given Z), —are

Just indifferent between entering the influence game and staying out. For f{N°) < VAT the industry will

find it more profitable to choose Z* = 0, and engage in the influence game. If fixed costs increase further,

" say to f; “the industry must select Z* = Z inorder w preempt the influence ghme. If fixed costs are

large enough, i.e. fIN) 2 fiuus consumers will decide not to lobby even if Z¥ = @ in this case we

say that entry is blockaded. The relationship between the industry’s optimal choice of Z" and the level of
fixed costs faced by consumers is given in figure 3.

While firms may be able to preempt collusively, it is not obvious that preemption is possible when
firms must select voluntary abatement levels noncooperatively. The following proposition addresses this

issue. While a continuum of asymmetric preemption equilibria exist, we choose to focus on symmetric
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equilibria for simplicity and clarity.

Proposition 3: Symmetric preemption by a noncooperative oligopoly is possible for

SN € 1137 Sriockaa»  WhETE [37 < [r7.

When the firms cannot coordinate on voluntary abatement, free-riding occurs. At the collusive
tevel of voluntary abatement, any given firm prefers to eschew voluntary abatement and allow the
influence game to occur. By so doing, it enjoys at no cost the reduced level of mandatory abatement made
possible by its rivals’ voluntary abatement activities. As a result, the collusive level of voluntary
abatement cannot be sustained as a non-cooperative equilibrium.

The threat of mandatory abatement in the second stage of the game will still support an equilibrium
with some degree of non-cooperative preemption. For small enough voluntary abatement levels, firm i is
willing to match or exceed the levels undertaken by the other firms, assuming its action will preempt
consumers. Thus preemption will still occur for large consumer fixed m, but thére are some low levels

of fiN*} for which preemption would have occurred collusively but not non-coaperatively, i.e.

Sz < Jzz- Our results in Proposition 3 contrast sharply with those of Gilbert and Vives (1986) and

Donnenfeld and Weber (1995), who find that oligopolies have incentives to provide excessive levels of
output or quality when engaging in entry deterrence. The key difference is that in those models, firms
derive pri\?ate benefits from contributing to the “public good" -of entry deterrence, while in our model
contributions carry private costs but not private benefits.

One might think that as the number of firms, N, increases, growing free-rider problems would

18




make preemption more difficult. In our model, however, whether preemption occurs depends upon two
factors; 1) the firms' ability to coordinate sufficient voluntary abatement ("supply"), and 2) the levei of
voluntary abatement required to preempt consumer entry into the political process ("demand”). The
"suppiy" of preemption falls with N, since free-rider problems plainly worsen. The "demand” for
éreémpﬁon, howeﬁer, depends on the mandatory abatement level determined in the influence game, which
may either rise or fall with the number of firms. Put another way, if the influence game does occur,
aggregate lobbying activity by firms and by consumers is ambiguously affected by N”. The empirical
work of Arora and Cason (1995) suggests that the “demand” effect dominates, since they find voluntary
abatement is more likely to occur in unconcentrated industries.

To sum up, the results of this section show that firms will not engage in preemptive poliution
abatement when consumers can mobilize costlessly. In this case, since voluntary and mandatory abatement
are imperfect substitutes, preemption is unprofitable. On the other hand, if it is sufficiently costly for
consumers to organize themselves, firms can profitably preempt, taking advantage of the wedge that
organization cost drives between voluntary and mandatory abatement. The threshold level of consumer
organizing costs at which preémption becomes profitable is higher when firms act non-cooperatively than

when they coordinate on voluntary abatement.
1V. WELFARE IMPLICATIONS

In this section, we assess welfare from two perspectives. First, we establish a benchmark for the
socially optimal amount of pollution control and compare it against the outcome of the influence gamé; we
‘then examine whether self-regulation results in a move 1oward the social optimum. Second, we examine
the more limited, but perhaps more important, question of whether voluntary pollution control Pareto-

dominates the outcome of the influence process when there is no voluntary abatement.
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A welfare maximizing social regulator would choose Z to maximize

NIT¥(Zy + N UZ) (11
yielding
" .
Rz ___A_f_: .
[ ' a

On the other hand, equations (4) and (6) imply that the equilibrium of the influence game is characterized

by*®
N
nz 1, :
U, 1 “

The social optimum, given by (12), differs in two ways from the equilibrium of the influence
game. First, the welfare maximum weights firms and consumers equally. As a result, equation (12) does
not include the relative impact of lobbying expenditures, unlike the equilibrium result shown in (13).
Because the effectiveness of lobbying is subject to diminishing returns, the group that spends more on

lobbying will be worse off in the influence game than in the welfare maximum. Second, the welfare

: maxiﬁmm reflects the relative number of firms and consumers (as can be seen in the right-hand side of

(iZ)), but ,the equilibrium result does not.® The reason for the second difference is that the influence
game reflects our assumption that all players make their influence decisions non-coopemﬁvely. Thus, each
consumer or firm equates the last dollar of lobbying expenditures to his own individual marginal benefit
from a change in the level of abatement. The effects of that marginal expenditure on other parties are
ignored, however, so free-rider effects distort the equilibrium iway from the welfare maximum. Freé-
rider problems increase with the number of members in an interest group, so relative to the welfare
maximum, the influence game is biased toward the group with the smaller number of members.

It is important to note that both effects—-diminislﬁng returns 10 lobbying and free-rider problems—
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work against consumer interests. We focus on the case where without voluntary abatement consumer
involvement leads to some regulatory requirement for pollution control, i.e. consumers in the aggregate
devote more resources to lobbying than do firms. Because of diminishing returns to lobbying, the
iflﬂuenoe game is worse for consumers than is the welfare maximum. In addition, we assume there are
more consumers than firms, so consumers face worse free-rider problems, further reducing consume'r

welfare in the influence game. We state the foregoing observations as Proposition 4.

Proposition 4: If an industry has more consumers than firms, and will in equilibrium face some regulatory
requiremenss for pollution control, the political influence game generates less abatement than is socially

optimal,

It is indeterminate in general whether self-regulation moves the level of pollution control closer to
the socially optimal ievel. Proposition 2 guarantees the existence of a preemptive level of abatement if
SIN®) is large enough. As fiN°) tends toward fi, ..., this preemptive level goes to zero, and consequently
will be lower than the total abatement that would result from the influence game alone. Conversely, when
JIN‘} is low, firms may self-regulate to a level beyond what would result from-the influence game in order
t0 economize on loﬁbying costs.

A more meaningful question, however, is whether voluntary abatement improves welfare relative

to what it would have been with no voluntary abatement; this issue is addressed in Proposition 5.

Proposition 5: If preemption occurs, both consumer welfare and profits are increased, relative to their

levels were government regulation imposed in the absence of voluntary abatement.

If the industry chooses to preempt, then preemption must be profitable. It is iess obvious that
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consumers are better off; it is not enough simply to show that consumers are better off at Z = Z" than at
Z = 0. Itis necessary to establish that consumers are better off than they would have been if no voluntary
abatement had taken place and they had lobbied for standards Z((0) that might have been stricter than Z".
The afgument proceeds in two steps. First, observe that as long as consumers enter the influence game,
tl.:ey'are always better off when firms have engaged in voluntary abatement. This is so because total
abatement increases with Z*, as shown in Proposition 2, and consumers' lobbying expenditures decrease
with Z', as shown in the Lemma. Together the two effects must raise consumer welfare. Second, observe
that if the firm preempts, it chooses a voluntary abatement ievel Z¥ such that consumers are just indifferent
between entering the influence game to obtain Z(Z"), and avoiding the influence game altogether.
However, the preceding point shows that consumers prefer the influence game with Z¥ > 0 to the
influence game with Z" = 0. Thus, if consumers allow themselves to be preempted by some Z > 0, they
must be better off than they would have been had they fought to impose standards on an industry with no
voluntary abatement,

Proposition 5 has two main policy implications. First, it supports allowing industry to coordinate
on a choice of pollution limits. As Proposition 3 indicates, in some situations firms acting non-
cooperatively will choose not 10 engage in voluntary abatément, but would do so if they could coordinate
their actions. Furthermore, Proposition 5 shows that welfare would be enhanced by such coordination. In
the context of our model, antitrust prosecution of "collusion” in this area will reduce welfare.

A second ifnplication of our analysis is that government should not necessarily subsidize consumer
involvement in the regulatory process. State regulatory agencies have increasingly taken to funding
branches with names like "Division of Ratepayer Advocates” or "Office of Consumer Counsel” to
intervene in utility rate cases. These actions appear designed to offset the high costs to consumers of
intervening in the regulatory process, and indeed our analysis shows that such subsidies can shift the policy

regime from one of no government regula'tion (because consumer organizing costs are 100 high) to one of
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preemption. On the other hand, our results aiso indicate that these efforts may unintentionally make
consumers worse off by substituting government regulation for less costly industry self-regulation. The
fixed cost of organizing implicitly commits consumers to an “acceptable” level of self-regulation beyond
which ther will not enter the political process. If organizing costs fall too low, this commitment is eroded
and firms find preemption unprofitable; by Proposition 5 this makes consumers worse off.

Our analysis also identifies a linkage between the effects of antitrust and regulatory policy.
Granting industry the right to collude on pollution control lowers the threshold of consumer organizing
costs below which self-regulation becomes unprofitable. Thus, for any given f{N°), antitrust policy
allowing such cooperation reduces the danger that regulatory subsidization of consumer political action will

undermine self-regulation.

V. CONCLUSIONS AND EXTENSIONS

We have developed a model in which firms can use self-regulation as an imperfect substitute for
government-imposed regulations. We find that when consumers can costlessly enter the political process,
. ﬁrms .cannot preempt stricter regulations through voluntary efforts. However; when consumers are
confronted with a fixed cost of entry into the political process (e.g., costs of acquiring information on the
mechanics of a pollution externality and the identity of the emitters), this fixed cost drives a wedge
between the utility consumers gain from voluntary controls, and the utility from mandatory controls net of
the cost of participating in the political process. In particular, firms can match the net utility consumers
can expect in the political equilibrium with a lower level of voluntary controls. These voluntary contrbls
can thus preempt the political process since all parties are made at least weakly better off. Note that the
model requires that voluntary controls have commitment value; if firms can unilaterally reduce the level of

voluntary controls at later stages of the model, consumers will anticipate this and voluntary controls will no
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longer have their preemptive capacity.

Our model is testable when one can identify the conditions under which consumers' informational
and organizational costs are large, and voluntary efforts have commitment value. Consumer entry costs
will be hiéh when information costs are high. This may occur because the mechanics of the exwrnaliiy
have not been previously established, either theoretically or empirically, or because they are complex or
controversial. Even if these mechanics are well understood, the cost of obtaining ﬁccurate data about
emission levels may be prohibitive. In either case, when information costs are high, our model predicts
that a sufficient reduction in these costs will induce voluntary abatement. A striking example of this
phenomenon was set in motion when Congress reauthorized Superfund in 1986. Title III of the legislation
required companies to report their emissions of over 300 toxic chemicals, thereby dramatically lowering
consumer information costs. By 1992, over 1200 companies had undertaken voluntary abatement,
resulting in a 40% reduction (nearly 600 million pounds) in the emissions of 17 key pollutants.®

There are many potentially interesting extensions of our model. One of these arises when capital
costs are not fully recoverable. In this case, a sunk-cost investment can be used as an instrument to limit
forced pollution control. The firms may be able to commit to a technology with an pper bound of
pollution control capabiiity. Exceeding that ievel of pollution control ex post creates a discontinuous drop -
in the value of the ﬁrms, as they must scrap the sunk-cost technology and invest in a new capital stock with
a higher pollution-control capacity. Preemption thus may be more prevalent in industries where such sunk
costs characterize the production technology.

Other extensions appear interesting as well. In a model with asymmetric firms, large firms might
undertake voluntary abatement while smaller firms choose to take a free ride on their rivals' efforts.
Private information about benefits and costs of abatement also would be worth examining. Asymmetric
influence functions or an explicit representation of voting behavior could be included. Finally, an analysis

of the incentives of incumbent firms to lobby for tighter regulations for purposes of entry deterrence™ or
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predation may be worthwhile. Bartel and Thomas (1987) argue that many environmental regutations serve
as predatory devices, but they provide an incomplete assessment, since they ignore the (potentially
beneficial) effects of regulations on consumers. Our framework, in which consumers play a crucial role,

may shed new light on this sﬁbject.
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APPENDIX

Proof of Lemma: Recall from our earlier assumptions and analysis that 7, < 0,Z, < 0, Z, > 0and U, < 0,
Z.>0,U, > 0,2, < 0; U,is positive throughout the relevant range of Z. Thus totally differentiating (4) and (6)

and gathering terms yields a -2l >0 and dm~ Uz . If consumer influence
az’ n 2} + %2, a’ Uzzz: * U g

is reduced and firm influence is increased, the amount of mandatory sbatement must fall.
Q.E.D.

Proof of Proposition 1: From the previous lemma we know that firms will increase their lobbying expendituros
following a voluntary abatement. For vohuntary abatement to be unprofitable, it is sufficient to show that total
abatement rises following a positive level of voluntary abatement. From equation 13 we know that the equilibrium

level of total abatement resulting from the influence game is characterized by Wy /Us = I*/I* , where the

superscript @ indicates whether voluntary abatement occurs. Let a = 0 denote the equilibrium values of the

variables above when firms undertake no voluntary abatement. Now choocse some 2¥ > 0, andlet o = + denote

the equilibrium values associated with this positive level of voluntary sbatement. From the lemma sbove, and

' diminishing resurns to influence, we know that 12107 < 12110 Consequently uﬁ'lU; < m3/Uy, and this
implies that Z(Z") > Z(0). : Q.E.D.

Proof of Proposition 2: We first establish that feasible preemption exists. Note that the firms can always preempt
consumers by choosing a level of voluntary abatement that will yiekl consumers the same utility they would receive

from engaging in the influence game, i.e. 2" such that ['*(Z %) - max, » UNZY) - f(N°). Note that in what

follows we drop the functional dependence of fon N to avoid excessive notation. To show that Z¥ exists as a feasible
choice, we need to show that 7*(Z") > n"(Z(U)) - 1f0) = #'(0). That is, it is more profitable to engage in preemption
than not to engage in preemption and enter the influence game. It is clear that for sufficiently large fsuch a Z" exists

since for sufficiently large f, U'0) - f = U*(D) and 7°@) > #'0). Call this level of fixed cost f,, ..., since at this
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level consumers will not enter the influence game even if the firm undertakes no clean up.

Note that there is & maximmm level of voluntary cleanup, Z_Vn , that the firm will be willing to undertake,

where 1':”(2,&) = wi(0). The relevant comparison point on the right-hand side of the equality is zero cleanup

because d7/dZ" < 0. Thus, as shown in Proposition 1, if consumer participation cannot be stopped, firms will

undertake no voluntary cleanup. Since 7" is also declmmg in Z', any level of voluntary cleanup beyond Z)  will

not be profitable.
Next we focus on the minimum level of Z required to preempt consumers. This level is given by

U ""(Z;‘) =U I(Z_l;) - f  Consequently we write Z:,,(f) as a function of the level of consumer fixed costs.

To avoid the uninteresting case where firms preempt consumers even when consumers can costlessly eater the

political process, we assume Z_';(O) > Z_';.

It remains to be shown that Z,:;,(f) is decreasing in f. This result follows from two observations. First

U'(Z"} is independent of f, and second U'(Z") - fiis strictly decreasing in f. Now consider two levels of f, with f, < f

< fotochase- Them U'©0) - f3 > UM(©0) , because consumers cannot be preempted by a zero level of voluntary
abatement. Now define 0,(Z") = UXZ") - f - UMZ"), a continuous function. Then 04(0) > 0. Recall
that Z)(f) is defined such that Uizt N £, = UNZE(L).  Thus, sincefy > fio  8y(Zan(f)) < 0.
By Bolzano's Theorem, there exists a 2 € (0,Znn(f,)) suchthat 64(Z) = 0. By the definition of 84(Z"),

weseethat Z = Z (f,). Therefore, Zp(fp) < Zan(fy)- Q.E.D.
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Proof of Proposition 3: Let  ©¥(Z”;2") be firm i's profit when the influence game is preempted, all firms but i

abate to (scalar) level Z and firm i abates to level Z”. Similarly let ®(Z5Z') and 1°2%.z2") befim
i's-profit when the influence game is played and its optimal lobbying expenditure, given the aforementioned voluntary
abatement levels. The maximum symmetric collusive level of voluntary abatement, denoted Z:f is defined by

‘JTN(Z:.’:;Z:E) = 7(0:0). On the other hand, the maximum non-cooperative level of voluntary abatemeat,

denoted Z™ s defined by n¥(ZINC,zVH) = xl(ZC:0).  Two things must be shown. First, non-

cooperative voluntary abatement is possible. Note that there exists Z such that

7¥(0;2,) > #(0;0) = n¥0;0)-/7(0;0). This is easy to see, assuming {'(0;0) > 0: there must exist some small
Z, that is profitable if it successfully preempts, since the firm is thereby spared the lobbying cost [©0:0). From the

A V ¥ s v . . .
continuity of T¥(Z_;;Z,") , similar results hold for small Z_,. . Thus, some noncooperative preemption 15

possible for sufficiently high levels of consumer fixed costs. Second, it must be shown that Z::C < Z::.

Consider firm i's best response when all other firms play z

, which is determined by
wMzYC.z) - W(ZX0). Notethat n(Z).Z) passesthrough 7(Z") butis rotated clockwise. Note
also that It’(Z;lS;O) > 7/(0;0) , so it cannot be a best response for firm i to select Z, = Z,::f. Instead, since

dx¥2".2")dZ, < 0, firm i's best response roquires Zawx < Zpa,. Thus, the maximum level of non-

cooperative voluntary abatement is lower than the maximum collusive level. As a result, there are some values of the
consumer fixed cost f for which collusive preemption is possible but non-cooperative preemption is impossible.Q.E.D.
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Proof of Proposition 5: If the firms preempt, they choose Z" so that
v¥@h = uNz@Et )y -m 2" -fN°).

Note that the Lemma shows that m"(Z¥) < m (D), and that Proposition 2 shows that Z(Z") > ZD), so U"ZZ")) >
U"(Z(0)). Therefore '

UNZY) = UNZEZ M) -m @) -V > UMZ0)-m"©) -f V).

Q.E.D.
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Endnotes
1. Smart (1992), p. 200.

2. Wall Street Journal, March 9, 1995, p. Cl.

3. Quoted in Hunt (1975), page 45.
4. Kaserman and Mayo (1995) provide a good overview of this research.

5. If self-regulation is more cost-effective than government regulation, firmis might self-regulate even if doing so has
no impact on the ultimate level of restraint required. ] _

6. For a survey of corporate environmental programs, see Smart (1992). The idea that "poliution prevention pays®
has been widely promoted in the popular and trade press. For example, Cairncross (1992) notes that firms may
engage in the production of "green" products to serve a high margin market niche, and that a reputation for
cleanliness may ease the burden of plant location. Michaei Porter's influential article in Scientific American (1991)
argued that American companies that adopt greener production processes may enhance their competitiveness in world
markets. Hemphill (1993) points to another motive for pollution prevention: courts often treat more leniently
environmental offenders that have established their own in-house audit and compliance programs.

7. Barnard (1990), p. 35.

8. Many of the opportunities for painless Pareto-improvements have already been implemented. For example, 3M's
*Pollution Prevention Pays" program has reduced the company’s emissions by over 1 billion pounds since 1975, and
has saved 3M roughly $500 million in the process. Walley and Whitehead argue, however, that many recent
corporate environmental initiatives have had negative effects on company profits, suggesting that most companies now
face sharply rising costs should cleanup standards be fusther increased. They cite {p. 46) the following example: "A
major North American chemical company...was enjoying an internal rate of return of 55% on employee-generated
environmental initiatives...But when those impressive returns were added to the internal rate of return on all
corporate enviroumental projects, the return dropped to a negative 16%."

9. Ope could also devise a somewhat more complex model that subdivides consumers according to their relative
disutilities for price increases and for environmental degradation. Even so, there will always be one consumer group
- with the strongest preference for environmental protection, whose interests are most strongly opposed to those of the
firms; other consumer groups will fall somewhere on the spectrum between these two extremes. Consiler, for
example, a group of consumers who are concerned about price but not about pollution. The interests of these
consumers are aligned with those of the firms whea it comes to investments in pollution control, since installation of
the technology both raises price and reduces profits. Because all consumer groups will on balance align with either
the firms (lobbying for weaker regulations) or environmentalists (lobbying for stronger regulations), inchuding
additional consumer groups would complicate the modeling but seems unlikely to generate substantial new insights.

10. Although there is a vast literature on the economics of regulation, we take the "economic theory of regulation* to
mean the strand of the literature associated with the work of Stigler (1971), Peltzman (1976) and Becker (1983).

11. We often use the term “lobby" as a shorthand for the array of lctio:is interest groups can take to obtain political
influence, which inchudes campaign contributions, direct lobbying, political advertising, revolving-door arrangements,
junkets, and honoraria.

12. Hunt's chapter on appliance manufacture is particularly relevant to our concerns, and argues persuasively that the
industry's voluntary safety standards were successful in preempting government reguiation.

13. See Tircle (1989) for a good overview.
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14. Tirole (1989), section 8.3, presents a taxonomy of business strategies based upon animal analogies such as the
“fat cat effect” and the "puppy dog pioy."

15. Note also that, unlike Gilbert and Vives (1986) or Dommenfeld and Weber (1995), our oligopolists never have an
incentive to engage in excessive (i.e., Parsto-dominated levels of) entry deterrence, since individual firms do not
obtain private benefits from voluntary abatemnent.

16. This could mean, for example, that possible short-run technological constraints on pollution control are ot
binding within the range relevant to the analysis. ’

17. If the technology is not binding, it has no commitment value and thus no strategic effect.
18. Note that since voluntary pollution control is binding, policy cannot result in lower levels of pollution control,

19. By assuming homogeneous products, we in effect assume that consumers cannot observe the emissions of an
individual firm, though they may be able to observe aggregate environmental damage (e. ., air quality in the Los
Angeles basin or water quality in the Great Lakes). Our model thus gives firms weaker incentives for individual
abatement actions than the models of Arora and Gangopadhyay (1991) or Bagnoli and Watts (1995), which emphasize
demand shift effects. The bias of our model against voluntary action highlights the strength of the welfare results we
obtain.

20. Because the firms are symmetric, the level of Z determined in stages 1 and 2 of the game is the same for all firms
and we treat it as a scalar; we avoid vector notation for notational simplicity.

21. While environmental groups and trade associations may coordinate the collection of funds from members, we
emphasize the fact that the financial contributions of members are made individually and on a non-cooperative basis.

22. Because firms are symmetric and there is no possibility of entry, it is not profitable to lobby for stricter
regulations as a means of raising rivals' costs.

23. Stigler (1971) and Peltzman (1976) present a theory that shows the effects of fixed organizing costs on the
effectiveness of pressure exerted by interest groups. In their model, fixed costs are incurred‘by pressure groups in
the process of entering the political influence process. These costs arise in part because of the resources DECessary
for interest group members to acquire relevant information and to successfully organize and coordinate their
activities. Individuals of similar interests must then organize themselves around a ciear position. In the
Stigler/Peltzman framework, interest groups experience diseconomies of scale — organization costs increase faster
than group size. For exampie, the larger the group the more diffuse are the benefits, and thus the free-rider incentive
increases faster than group size.

24. These costs are often very high due to the incomplete state of scientific knowledge and its inaccessibility to those
who are not experts in the relevani fields.

25. We assume the social costs of environmental degradation can be measured in money units and combined with
consumer surplus from the consumption of the good to generate & welfare measure that is denominated in money
equivalents.

26. Note that it would not be profitable for the industry to choose Z* in equilibrium. A voluntary level just below Z*

is sufficient to preempt consumers, since by avoiding the influence game consumers save substantial iobbying
expenditures and sacrifice little in reduced emissions control.
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27. With respect to the firms' pressure activities, Peltzman shows that firms' aggregate influence eventually falls as
the mumber of firms grows, but one cannot predict in general whether an additional group member strengthens or
weakens the pressure group. Consumer pressure activities are also ambiguously affected by an increase in N. On
the one hand, if demand is not too convex consumers become more hesitant to press for an incresase in abatemeat,
since now more of the cost of such an increase is passed through mto price. On the other hand, they more
aggressively push for an increase in abatement because each increase in the required level of abatement now has a
greater-effect on total pollution. Again the net effect is ambiguous.

28. Recall that I, < 0, so the right-hand side of (13) is negative.

29. Of course, the number of firms and consumers still affects the equilibrivm of the influence game through the lefi-
hand side of (13), as discussed above.

30. These companies are participating in the EPA's 33/50 Program, which seeks voluntary reductions of 17 high
priority chemicals. Its name derives from its goals: a 33% reduction by 1992 and a 50% reduction by 1995, See
U.8. EPA (1994).

31. Dean and Brown (forthcoming) present empirical evidence that tighter standards do indeed discourage entry,
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Fig. 1 - Finm and consumer reaction functions in the Influence Game.
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Fig. 2 - Industry profit and consumer utility as functions of voluntary abatement
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Fig. 3 - The preemptive level of voluntary abatement as consumer fixed costs rise.
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Fig. 4 - A comparison ofthé maximum levels of cooperative and noncooperative voluntary abatement.
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Fig. 5 - An illustration of feasible noncooperative. voluntary abatement.






