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Abstract

A basic economic insight is that a competitive economy, under ideal condi-
tions, will generate a socially efficient or Pareto optimal allocation of private goods,
meaning that it is not possible to reallocate resources in such a way that everyone be-
comes better off. In an ideal competitive environment, optimizing behaviour by firms
and consumers will ensure that marginal costs and marginal benefits will be equated
to the equilibrium prices for all goods. Thus, a competitive equilibrium is a Pareto
optimum , and there is no waste of resources. One element of the “ideal conditions™
requirement is the absence of external effects.

Originally introduced by Sidgwick and Marshall, the externality concept was
further developed by Arthur C. Pigou, who also pioneered the application of the the-
ory to environmental problems in the modern sense. In the classical contribution a-
bout environmental taxation, Pigou has shown that an optimal tax on emissions has
to be set equal to the marginal environmental damage. Such a “Pigouvian tax” can
ensure that polluters pay for the marginal social cost of their consumption of polluting
goods completely. The optimal environmental tax internalizes the externality and re-
stores the efficiency of the market mechanism.

In a first best world, if revenue of the environmental tax would (after all ad-
justments) be large enough to finance the public good and if no other taxes were
necessary, i. e. if taxes on capital and labour could be zero, then the introduction of
the environmental ( Pigouvian) tax would set the marginal excess burden to zero
and lead to an optimal tax structure with a marginal cost of public funds equal to
one. All these simplifications must be overcome if one wishes to analyze Pigouvian
tax policy within the context of the overall tax system.

This holds quite generally. If the environmental tax revenue is not sufficient to
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finance the public good, however, we are in a second best world. There we have to
look for indirect effects of taxation. Especially, we have to ask who is bearing the
new tax. If we assume that capital cannot be taxed and, therefore, that all taxes are
ultimately borne by labour, an ecological tax reform is essentially a substitution of a
broad based labour tax by one with a narrow basis. This will increase the excess
burden of taxation and, therefore, reduce welfare.

In the next section, we develop a basic general equilibrium model to explore
the employment and welfare effects of an environmental tax reform. We can normal-
ize the sum of consumer prices to unity or even normalize the tax on the clean good
to zero. We also assume that environmental quality is weakly separable from other
goods in utility. We explore in particular the circumstances under which the “recy-
cle” of revenues from environmental taxes through cuts in distortionary taxes can e-
liminate the non-environmental costs of such reforms.

A great number of these papers assume that the utility function for goods is ho-
mothetic and separable from the utility derived from leisure. homotheticity and sep-
arability will guarantee that there is no double dividend. Also, the optimal dirty-
good tax rate will be below the Pigouvian tax rate, unless the labor-supply elasticity
is negative. If we consider other possible normalizations, we will get different loo-
king answers on what should be the optimal tax on the polluting good.

Weak separability implies that environmental quality does not affect consumer’s
trade off between consumption and leisure. Relaxing the hypothesis of weak separa-
bility of environmental quality in the utility function, we have to consider environ-
mental problems as important when we observe people to protect themselves from the
consequences of pollution. If this is the case, separability between consumption and
environmental quality is too strong an assumption. It is necessary to explicitly take
account of the interaction between pollution and consumption.

In this book, we also use a general equilibrium model to analyze the relation-
ship between the preference structure and the non-environmental effects of environ-
mental taxes. If we allow for non-homothetic preferences for goods, we show that
environmental taxes can have positive non-environmental effects.

In the next part, we employ an analytically tractable general equilibrium model

that, in contrast with other literature’s analysis, explicitly introduced health effects
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into the tax-interaction effect in the green tax reform and examined their impacts on
the optiomal environmental taxes. We find that its effect on welfare is positive.
Thus, contrary to other article’s conclusions, we conclude that the environmetal tax
can yield double dividend after taking into account of even tax-interaction effects.
Thus the optimal pollution tax should be larger than the marginal pollution damage
after taking the benefit-side tax interaction effect into considertion.

In the next chapter, I examined the environmenatl motivated taxation in the
point of optimal commodity taxation view. To define the optimal tax structure, we
can proceed in two alternative ways. As the demand functions are homogeneous of
degree zero in consumer prices—we have no exogenously given income—we can
normalize one consumer price at unity without loss of generality. This is equivalent
to normalize one tax rate to zero as we have already normalized all producer prices to
unity. On the one hand, we can normalize the tax on the clean good to zero. In this
case, we analyse a tax system with a labour tax and an additional tax on the dirty
good. On the other hand, we can normalize the labour tax to zero. In this case we
analyse a commodity tax system. In what follows we refer to this as a commodity tax
system. From adding the second-best internalisation tax in a commodity tax system

we learn that the total tax borne by the dirty good will be higher than the Pigouvi-
an tax. As the total effective tax on the dirty good exceeds the Pigouvian tax.

In the final chapter of the book, we consider the extent to which distributional
concerns should be reflected in the design of environmental policy. We compare the
results of representative-agent and multiple-agent models for the optimal pollution
tax. It shows that representative-agent models yield fundamentally the same results
as multiple-agent models if the distribution of the net benefit of the policy is propor-
tional to income. Other studies have found very different results for the two types of
models, but these turn out to be the result of differences in assumptions and defini-
tions, rather than of fundamental differences between the models. This suggests that
even though multiple-agent models are far more realistic, using a simpler representa-
tive-agent model will produce reasonable results as long as the distribution of the net
benefits of the policy in question is roughly proportional to income. In the next
part, We studied the optimal tax design problem with externalities, and the struc-

ture of environmental taxes, in light of modern optimal tax theory. This theory al-
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lows for heterogeneity among individuals and justifies the use of distortionary taxes
on the basis of informational asymmetries between tax authorities and taxpayers. U-
sing the self-selection approach to tax analysis, we consider optimal taxation from
the point of view of combining income distribution goals with enviromnental objec-

tives. We find that there might be a contradiction between these two goals.

Key words: Environmental tax Pigouvian tax Economic effect Double

dividend Framework
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