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In most of the existing environmental
economics literature, the strategic behavior
of the resident group in environmental
enforcement is either neglected or assumed
to be exogenously given. However, the
resident group is the direct victim of
environmental damage and plays an
important role in monitoring the firm’s
pollution

control  and

self-reporting
performances. Therefore, to explicitly
incorporate the resident group’s strategic
behavior into the environmental enforcement
model can help us improve the scheme
design for environmental enforcement.

Since the mid-1980s, there are many
cases in which the residents in Taiwan
blockaded  the  polluting  factories.
According to Yeh (1993), between 1978 and
1990 the most frequently used (mixed)
strategies by residents in Taiwan are petition
(48%), demonstration (25.81%), blockade the
(27.42%), reconciliation  and
settlement (17.2%), violent conflict (10.2%),
litigation (1.08%). It is obvious that the

residents in Taiwan seldom follow the legal

factory

procedure to settle environmental disputes.
The reasons may be that the people have no
confidence in the judicial system or the
tedious litigation cannot effectively stop the
public nuisance in time. The inefficiency in
the settlement between the resident group
and the firm makes not only the residents
resort to measures outside the legal system
but also the law-obedient face the risk of
unseitled environmental disputes. Many of
the public nuisance disputes ended with a
amnesty from the firm to the resident group.




This kind of quasi-bribery does not solve the
problem but is a trigger for future rent-
seeking environmental disputes.

The U.S. civil law enables an agency to
prohibit plant operators from continuing
that the
environment, or to seek reimbursement of
costs incurred for cleanup (Shweiki (1996)).

illegal  activities endanger

In the United States, environment-related
civil action was ensued from the 1970 Clean
Air  Act. Civil
purpose allows the resident group to take part
in the environmental enforcement in addition

action for environment

to public hearing. Till now, most of the
environmental acts in the U.S. contain a
clause for civil action. A civil suit can seek
for injunction and penalty on public polluters.
The penalties go to the government and can
be earmarked for environmental protection
instead of being in general revenue. In some
cases, a civil suit plaintiff’s attorney fee can
be reimbursed in order to encourage a civil
action for public interest.  Private
enforcement is a complement to public
enforcement and improves the effectiveness
of environmental (Naysnerski and Tietenberg
(1992a)). The is still no civil action system in
Taiwan’s environmental laws and Yeh (1993)
suggest that Taiwan should introduce the a
similar one to the U.S.

The U.S. has also experienced the stage
of a rapid industrial development with
negligence of environmental protection.
However, since the end of the 19" century
the U.S. enacted lots of environmental laws
to regulate the obligation and power of the
federal and These

environmental laws also provide channels for

state¢ governments.

the resident to take a part in environmental
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enforcement. Nowadays, the U.S. citizen
important
environmental enforcement as well as the

groups play an role in
government. The legal actions available for

the

demonstration, civil suit, propaganda and

citizen groups are, for example,

education, consulting service, lobbying.
The U.S. laws take the civil action as a
complement to public enforcement. A
winning civil group can be rewarded with
attorney fees to encourage the citizen groups
to take part in enforcement that enhances the
public interest. However, the penalties still
go to the treasury. After all, the purpose of a
civil suit is for enhancing the public rather
than private interest (Wang (1995)).

Downing (1981) pioneered in analyzing
the interaction among the bureaucracy, the
firm, and the citizen group in the aspect of
implementing pollution laws. He assumed
that these actors maximize their own utility
over the environmental quality and some
other variables. Downing then depicted how
preferred results through such a three-player
interaction can be obtained by moving policy
variables such as agency budget, etc.
However, how enforcement effort be shared
by the government and the citizen group is
another interesting and important question. In
regard with optimal scheme design for
environmental enforcement, a social welfare
maximization or social cost minimization
problem must be constructed in addition to
the three-player game framework proposed
by Downing.

Naysnerski and Titenberg (1992b)
established a descriptive framework of how a
model of public and private environmental

enforcement should be built up: The firm




maximizes its profit. The citizen group seeks
environmental improvement, iaking litigation
cost into account. They suggested cost
effectiveness as the criterion for social
optimality. However, without an analytical
framework they cannot precisely find out
how the share of public and private
enforcement should be determined, whether
the

enforcement are strategic complements or

private  enforcement and public
substitutes, etc.

In the literature of law and economics,
it is well proved that a socially optimal tort
system should induce the bilateral precaution
effort of the potential injurer and potential
victim (Hylton (1996)). In situations of
environmental damage, the citizen group
plays the role as the victim. The resident
group as the environmental victim can also
effort to

enforcement, e.g., reporting the discovery of

put enhance environmental
pollution to the government, protesting
against the firm’s pollution, etc. However,
the citizen group’s enforcement effort can be
more, equal, or less than the social efficient
level. Therefore, a socially optimal
incentive scheme for the environmental
enforcement should induce soctally optimal
the

enforcement effort, the resident group’s

levels of government’s  public
private énforcement effort, and the firm’s
pollution abatement effort.

In most of countries liability is limited,
that is, there is an upper bound of liability.
Due to the limited liability rule, the firm is
not concerning the damage higher than the
maximum liability. Therefore under the
limited liability rule, the firm's precaution

effort is always less than the efficient level.

However, the resident group suffers from and
definitely concerns environmental damage
higher than the maximum liability. And the
resident group tries to let the firm bear more
cost than the maximum liability by means
such as factory blockade, etc. In this paper,
we are going to show that such a blockade
may improve inefficiency in precaution effort
under the limited liability rule because the
firm will increase its abatement effort to
avoid the blockade cost.

This article is organized as follows.
Section 1 is the introduction. Section 2
depicts the probability structures of pollution
and enforcement. The emission is uncertain
and the enforcement is incomplete. In
Section 3 we establish a three-player game
consisting of the government, the resident
group, and the firm. The goal of the
government is to minimize the social cost; its
strategies are emission tax, penélties, public
enforcement effort, etc. The resident group’s
goal is to minimize the environmental
damage plus and private enforcement effort;
its strategy is the private enforcement effort.
The firm’s goal is to maximize the profit. Its
strategies are quantity, pollution abatement
level, reported emission, etc. In section 4, the
socially optimal environmental enforcement
system under unlimited liability is discussed.
the
environmental enforcement system under
limited liability is discussed. Section 6

In Section 35, socially  optimal

concludes this article.
The major conclusions are as follows:

1. The efforts of the
government and the resident group are

enforcement

strategic substitutes to each other. That is,

given an increase in the other’s




enforcement effort, the best response of
this player is to reduce his own
enforcement effort.

Other things being equal, after the
introduction of the civil suit system, the
government will transfer some of its
enforcement cost to the citizen group
and reduces the public enforcement
effort.

If the marginal enforcement cost is
increasing, then the socially optimal
environmental  enforcement  system
should induce the government and the
resident group to share the enforcement
costs. If it is the case, then Taiwan
should add the civil suit system into her
environmental laws.

When the monitoring cost of the
government is lower than the resident
group, the government should bear more
enforcement cost than the resident group.
In other words, the socially optimal
environmental system should mainly
depend on the public enforcement while
take the private enforcement as a
complement. ,

The government cam induce the resident
group’s enforcement effort to move
toward the socially efficient level by
adjusting the rewarded legal cost ratio.
The effect of the resident’s participation
on emission reporting is can be either
way. This is because the firm will raise
the reported emission to avoid penalties
and also reduce reported emission to
avoid a blockade.

Under the limited liability system, by a
blockade the resident group can raise the
firm’s cost to more than the liability
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limit, which can move the pollution
abatement level toward the socially
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To facilitate settlement of environmental
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nuisance  settlement and litigation
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