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A Study of Incentive Mechamsms on Nonpoint Pollution Control
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As the economic development goes
forward, the people emphasize the
environmental much more than before.
Therefore, the environmental regulation issue
has become an important research and policy
issue.  Upon the nonpoint pollution, the
government is not able to monitor the
individual pollutant sources. Hence, an
incentive scheme is needed to solve the free-
riding problem in the presence of nonpoint

pollution.

The study of point pollution regulation
is quite well developed. However, not all of
the conclusions in the literature on point
pollution may be applied to point pollution
regulation. There is still a lack of combined
economic instruments, enforcement cost,
cooperative behavior of firms, oligopoly
market structure, etc., in the existing
literature of nonpoint pollution regulation.
‘Therefore, in this article we compare the
effects of emisston and per unit output taxes
on a duopoly’s choice of output, pollution

abatement, production technology type, etc.

Segerson (1988) pioneer in the
incentive scheme design on nonpoint
pollution regulation. However, Segerson's
incentive  scheme design requires the
government to know the damage functions of
the individual firms and to be able to
implement  discriminative  tax  rates.
Moreover, most of the existing literature on
pollution  regulation assumes  perfect
competition market and lacks the discussion
on oligopolistic market. As Tomasi et al.
(1994) point out, there is lack of enforcement
cost, cooperative behavior of firms, and
combination of economic instruments, etc.,
in the existing literature of nonpoint pollution
regulation.

The information asymmetry arises from



the private information of the production
technology type. We assume the beliefs on
the firms’ environmental technology among
the government and the duopolistic firms to
be symmetric. Furthermore, it is assumed
that cost functions are additively separable in
the production and pollution abatement costs.
Under an emission tax, the two firms share
the tax burden according to the joint liability
(see Tietenberg 1989) and the government is
able to monitor only the total emission
amount but not the individual emission
amounts.‘

After comparing the results under the
emission tax and the output tax, we find that
a firm will take into account the information
of its opponent and do pollution abatement
only under the emission tax. Moreover,
under the emission tax, a firm will take into
account both its opponent's abalement and
output strategies. Under the output tax, a
firm will consider only its opponent's output
strategy but no abatement. Therefore, under
the emission tax an abatement decision has a
strategic effect on output.

Chiou and Hu (1999) pointed out,
under the government regulation, the firms
can either do abatement or reduce output to
reduce the total output. Under the emission
tax, we find that when the elasticity of
demand is small, firms will reduce outputs
and abatement to increase their profits and
reduce emission. When he elasticity of

demand is large, firms will increase outputs

and abatement to increase their profits.

We focus on the situation when the
social optimal tax rates are positive. This is
because when pollution is an issue concerned
by the social planner, the government wants
to reduce emission by a positive tax rate.
When the social optimal tax rate is negative,
it implies that the output is insufficient and
the government wants to increase the output
by a subsidy. When the optimal tax rates
are positive, the emission tax is superior to
the output tax since firms will adjust both
abatement and output under the emission tax.
However, firms do not do abatement under
an output tax. Moreover, a firm will take
into account the mmformation of the type and
abatement level of its opponent under the
emission tax. Therefore, the emission tax
can induce the firms to make use of the
information of the opponent's type.

Our major findings are as follows: (1)
If the demand elasticity is large, it is optimal
for the government to impose an emission tax
rather than an output tax. Otherwise, it is
optimal for the government to choose output
tax. (2) Under an emission tax, each firm
will take the belief on its opponent’s type
into account.  The emission tax can induce
the firms to undertake pollution abatement
and choose the low-pollution production
technology. (3) Under an output tax, each
firm will not take the belief on s opponent’s
type into account.  The output tax cannot

induce the firms to undertake pollution




abatement; and the firms will always choose

the high-pollution production technology.

Key words: nonpoint pollution, emission tax,
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