1. Distributional effects of
environmental policy: introduction

Nick Johnstone and Ysé Serret

1. INTRODUCTION

The present volume is concerned with the distributional impacts associated
with the introduction of environmental policies. The book focuses on dis-
tributional impacts according to economic status, which is admittedly only
one vector by which to assess the distributional questions of a policy. Other
possible criteria could include ethnicity, age, geographical or temporal dis-
tribution. Each perspective raises complex issues dealt with in a specific
literature and can be the subject of a further study by itself. Given the rich-
ness of the topic addressed, the intention in the present volume is to centre
the approach on distributional issues across one criterion in order to
further develop the analysis and review the empirical literature.!

The basic unit of analysis applied in the chapters that follow is the house-
hold, with a focus on their relative wealth. However, different criteria can be
applied as ‘proxies’ for wealth, such as household current income or lifetime
income, household expenditures or expanded notions of wealth. Current
annual income has generally been used as a proxy for households’ wealth but
such a measure is flawed because of its inability to reflect differences in
household assets, life-cycle income effects, and other factors. However, while
imperfect, it is a measure which is widely available. Where possible, other
measures are sometimes used in the empirical studies discussed.

Concern with the distributional impacts of environmental policy accord-
ing to socio-economic status arises in part out of a widespread fear that
such measures can be regressive. This comes from two general perceptions
(or perhaps misperceptions): poorer households pay disproportionately
more of the financial costs associated with the introduction of environ-
mental policies; and richer households receive disproportionately more of
the benefits associated with improved environmental quality. Both of these
assertions are controversial and the evidence about their validity is dis-
cussed in the chapters that follow. However, what is clear is that environ-
mental policies have the potential to raise significant distributional
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2 The distributional effects of environmental policy

concerns and, as policies become increasingly stringent, these concerns are
likely to become more acute.

The book intends to widen the scope of previous analysis of the distribu-
tional effects of environmental policies in a number of ways, in particular by:

e Bringing together key aspects necessary better to understand and
take into account distributional effects of environmental policy:
theoretical analysis, empirical evidence and policy implications.

o Addressing concerns related to both the distribution of environmen-
tal quality and the financial effects of environmental policies.

e Adopting a comprehensive approach when looking at the distribu-
tion of environmental quality (environmental ‘bads’ and ‘goods’).

e Adopting a wide perspective when considering the distribution of
financial effects of environmental policy by looking at the effects of
different policy instruments, and not just economic instruments.

o Secking to assess both the direct and indirect compliance costs, as
well as taking into account effects arising through related markets
(for example, public finance, labour markets, real estate markets).

o Adopting a wide geographical perspective when reviewing the empir-
ical literature, in an effort to mitigate the strong geographical bias in
favour of the United States, in particular with respect to the assess-
ment of disparities in the distribution of exposure to environmental
risks (for example, hazardous waste sites, toxic releases).

o Developing theoretically founded policy implications for the design
and implementation of environmental policy, drawing in particular
from the experience of OECD countries in addressing distributional
concerns.

This introductory chapter will seek to contextualise the conceptual and
empirical discussions in the chapters that follow by discussing some of the
broad themes which run through the book, as well as some of the issues
which underpin the evidence presented. First and foremost, discussions of
distributional concerns cannot be divorced from the notions of ‘fairness’
which can underpin environmental policy (Section 2). Secondly, it is import-
ant to examine the relationship between issues of social equity and eco-
nomic efficiency (Section 3), even though they are often treated separately
in the policy assessment exercise. Thirdly, it is essential to have a clear under-
standing of the various channels through which the distributional effects of
environmental policies can arise, not least because an analysis that focuses
on the more evident direct effects can be quite misleading (Section 4).
Fourthly, a closely related issue is the choice of policy instruments. The
means by which — and the extent to which — distributional effects can arise
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Introduction 3

from measures of equal stringency is affected by the characteristics of the
policy measure introduced (Section 5). The chapter concludes (Section 6),
with a brief overview of the coverage of the book.

2. DISTRIBUTIONAL IMPACTS AND NOTIONS
OF FAIRNESS IN ENVIRONMENTAL POLICY

It is important to bear in mind the various objectives that can lie behind the
widespread view that distributional issues need to be taken into account
when introducing and assessing environmental policies. Since the overall
distributional impacts of policies are reflected in terms of both financial
effects and environmental effects, these cannot be examined in isolation.
For public goods it is — almost by definition — impossible to ensure that the
beneficiaries of a given policy are the same as those who bear the cost.2
Even for local public goods it is rarely possible to restrict the cost implica-
tions of a particular environmental policy to its beneficiaries, and it is even
more difficult to do so in a manner which reflects actual benefits received.

Thus, assuming that financial costs are borne more or less in proportion
with levels of income, distributional concerns are likely to be perceived as
less acute if the recipients of the environmental benefits live primarily in
lower-income neighbourhoods rather than higher-income neighbour-
hoods. This is particularly important when there are significant differences
in the incidence (in terms of affected populations) of environmental and
financial impacts. Thus, it is the relationship between the two which will
determine whether or not a given policy is perceived to be ‘fair’.

With respect to the specific distribution of environmental quality, some
conceptions of ‘fairness’ generally discussed in the literature to assess the
distribution of environmental impacts include:3

e Equality of exposure to pollution or access to environmental ameni-
ties — for example, all households have the same level of exposure or
access.

e Equality of environmental risk — for example, all households face the
same level of risk, taking into account physiological and other
differences.

e® Progressive inequality — for example, systematically using environ-
mental policy as a redistributional mechanism to favour poorer
households.

® Procedural fairness — for example, ensuring that all households have
the opportunity to express their environmental preferences effectively
in the political sphere (such as through public hearings).
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4 The distributional effects of environmental policy

e Protection of ‘basic’ environmental needs — for example, ensuring
that all households have access to a minimum level of environmental
quality.

e Situational fairness — for example, ensuring that households continue
to enjoy the level of environmental quality to which they have
become accustomed (such as when their house was purchased).

® Preference-based notion of equity — in this approach a fair distribu-
tion may be one in which levels of environmental quality differ
according to differences in demand for environmental quality.

Some of these notions are just elaborations upon one another. For instance,
the distinction between equality of exposure and equality of risk is essen-
tially one of measurement. The latter is a refinement on the former, entail-
ing greater monitoring costs. However, the underlying motivation is likely
to be similar. In other cases they are potentially complementary. For
instance, a belief in the need for procedural fairness and preference-based
notions of equity provides alternative means for the expression of demand.
In the absence of market or policy failures, one or the other should be
redundant.

However, the different principles may also represent different fundamen-
tal conceptions of fairness. For instance, the apparent regressivity of a
particular policy will depend very much on whether a preference-based
notion of equity or a physical risk or exposure notion of equity is adopted.
As noted by Pearce (Chapter 2), depending upon the income elasticity
of demand for environmental quality, a measure which appears to be reg-
ressive in terms of exposure levels may in fact be progressive when a prefer-
ence-based notion of equity is applied. Thus, while some — but by no means
all — studies (for example, Anderton et al., 1994a and 1994b; Brooks and
Sethi, 1997; Millimet and Slottje, 2000; Kahn, 2001) indicate that pollution
concentration levels are correlated with income, whether or not such a
distribution is regressive according to preference-based notions would
depend upon demand for environmental quality, and the evidence in this
area is very limited (see for example, Hokby and Soderqvist, 2002; and
Carson et al., 1995).

Thus, it is important to recognise these differences when trying to iden-
tify a government’s objective with respect to a particular measure which
seeks to redress some perceived distributional imbalance in environmental
quality. For instance, policies which restrict the siting of hazardous waste
facilities in neighbourhoods with high levels of poverty are more likely to
be driven by an underlying belief in the need to protect access to a basic
level of environmental quality for all households, than by a belief in pref-
erence-based notions of equity.* Indeed, the intention of such a policy may
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Introduction 5

well be to override the revealed preferences of the affected community, a
point which is taken up by Pearce (Chapter 2) as well as in the concluding
chapter.

With respect to financial impacts, the issue is not significantly different
from the effects of any public policy. Any policy will result in costs that are
different across socio-economic groups depending upon their expenditure
patterns, behavioural responses, employment opportunities and so on.
Indeed, as emphasised by Kristrom (Chapter 3), the main objective of all
environmental policies is to change consumption and production patterns.
As such, they will have, by their very nature, distributional impacts on
households.

Whether or not such differences in impacts are ‘fair’ needs to be under-
stood in the broader overall context of government policy with respect to
the distribution of wealth. If it is assumed, as seems reasonable in the
majority of cases, that the existing distribution of wealth in a given society
prior to the introduction of a particular policy is considered not to be such
as to necessitate additional redistribution policies above and beyond those
which are already in place to meet these social objectives (that is, progres-
sive income taxation, social welfare systems and so on), then the key issue
is whether or not the distributional effects of the introduction of an addi-
tional policy (environmental or other) are ‘marginal’.

However, as noted in Kristrém (Chapter 3), even determining whether or
not the effects are marginal depends crucially upon the ‘proxy’ for wealth
used, such as household current income or lifetime income, household
expenditures or expanded notions of wealth. Each has its own limits when
looking at distributional issues. The empirical literature suggests that the
definition retained may affect the results regarding the regressivity of envi-
ronmental policy.? In short, conclusions about the distributional impacts of
environmental policy in financial terms will differ according to the measure
of income applied.

In the event that a particular environmental policy (that is, a carbon tax
or a new pollution regulation) is thought to have non-trivial regressive
impacts, then, for the sake of social justice, it is important to mitigate
these impacts. However, this may not necessarily be done within the
framework of the environmental policy itself. As discussed in the con-
cluding chapter of this volume, it may be neither economically efficient
nor environmentally effective to modify an environmental policy in order
to meet social objectives. Indeed, modifications to the policy itself are
unlikely to be the optimal means for addressing the distributional con-
cerns.

Thus, in theory, environmental policy should not generally be the tool
for addressing distributional issues, since there are other more suitable
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6 The distributional effects of environmental policy

mechanisms. However, for political reasons it may be necessary to address
the distribution of costs within the context of the environmental policy
itself. For instance, the proposed BtU tax® in the United States and the
petrol duty escalator in the United Kingdom were rescinded or reformed in
part for distributional reasons. The introduction of countervailing policies
with progressive impacts may not suffice to overcome such resistance, and
the environmental policy will continue to be viewed as ‘unfair’.

As such, the concept of fairness applied can have fundamental implica-
tions for the nature of interventions undertaken by public authorities, and
on whether or not any intervention should be undertaken at all. Since the
principles applied are rarely articulated at the time of introduction of a par-
ticular policy, this can lead to considerable confusion. Indeed, there is a
strain in economics which cites the plethora and conflicting notions of fair-
ness as reason enough to undermine it as a decision-making criterion
(Kaplow and Shavell, 2002). While an extreme view, it does highlight the
need to clarify the ultimate policy objective underpinning specific measures
which are purported to address distributional concerns.

3. THE RELATIONSHIP BETWEEN SOCIAL EQUITY
AND ECONOMIC EFFICIENCY

Equity is, of course, only one criterion for assessing environmental policy.
Other criteria set out in the OECD report on Evaluating Economic
Instruments for Environmental Policy (OECD, 1997) include environmental
effectiveness, economic efficiency, administration and compliance costs,
public finance, dynamic effects and innovation, soft effects, such as those
arising from the use of instruments on attitude and awareness, and other
wider economic effects.

The tension which can exist between social equity and economic efficiency
objectives is particularly important, and the issue is not fully resolved in the
literature. Indeed, the debate is rarely engaged in the economic literature due
to the use of ‘Pareto Superiority’ as the predominant means of policy eval-
uation in economics. Any policy or project in which everyone gains passes
the test, and one in which everyone loses fails the test. However, as Kristrom
(Chapter 3) points out, almost all policies generate ‘losers’ and ‘winners’,
and imposing the constraint that all must benefit from the introduction of
each and every policy can only be an excuse for political paralysis.

In order to make the test of practical policy relevance, a number of con-
ceptual refinements have been developed, perhaps most famously in the
form of the Kaldor-Hicks criterion which states that a policy is ‘welfare-
improving’ when the sum of benefits exceeds the sum of costs — that is, even
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Introduction 7

if there are ‘losers’ from its introduction, a policy is socially beneficial if the
winners can compensate the losers (see Johansson, 1993, for a discussion).
Whether or not the compensation is actually paid is incidental to whether
or not the Kaldor-Hicks criterion is in fact met. If it is hypothetically
possible for the winners to compensate the losers such that both groups are
net beneficiaries, that is sufficient.

Therefore, an environmental policy which brings considerable benefits to
a small minority, but imposes lower overall costs on a large majority will
satisfy the Kaldor—Hicks criterion since overall social welfare will have
increased. In many cases this may be appropriate. For instance, if the initial
distribution is ‘optimal’ and if the distributional effects of a given policy
are marginal, it can hardly be administratively efficient to seek to ensure
that such effects are addressed case by case with the introduction of each
and every policy. The introduction of an advanced disposal fee on lead-acid
batteries to cover disposal costs and environmental externalities will have
distributional implications (because both the costs and the benefits are
borne unequally), but these are not likely to be important enough to
warrant the introduction of compensating measures.

However, there are cases in which the introduction of compensating
measures is clearly required in order to ensure that the policy is acceptable.
Even if the same population bears the financial costs and gains the envi-
ronmental benefits, the distribution may be such as to make the measure
politically infeasible or socially unacceptable. For instance, many OECD
governments which have introduced environmentally-motivated energy
taxes have simultaneously introduced compensating measures in order to
reduce their regressivity. Since the effects were non-trivial, it was felt that
such compensating measures needed to be part of the same ‘policy package’.

In some cases, these ‘compensating measures’ are introduced through
general reforms of tax policy. For instance, the revenue generated by an
environment-related tax can be used to reduce tax rates for lower-income
households, which would result in a more progressive fiscal policy in
general. In other cases, it may be more directly targeted at those households
which are most affected by the environmental policy — that is, lower-income
rural households in the face of petrol taxes. The effects of such compen-
sating measures on economic efficiency will be marginal as long as the
incentive effects of the environmental policy remain untouched.”

In still other cases, governments may actually seek to marry improved
social equity with economic efficiency. For instance, it has often been
argued that lower-income households faced particular market failures (split
incentives, information failures, credit market failures and so on) which
prevented them from responding to environment-related residential energy
taxes, and as a consequence complementary measures are needed to
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8 The distributional effects of environmental policy

address such failures for distributional reasons (for an early discussion of
these issues, see Brechling et al., 1991). Governments have sought to intro-
duce compensating measures which not only address equity concerns but
also increase economic efficiency by addressing such failures or barriers.
This is discussed in the concluding chapter.

In other cases it may be possible to deal with the distributional impacts
directly within the implementation of the policy instrument itself. For
instance, it is frequently argued that one of the great advantages of trad-
able permits over other policy measures is the apparent separability of
equity and efficiency objectives through the policy itself, via the initial allo-
cation of permits. In this case, the pursuit of equity will not undermine
efficiency objectives. Equity can be addressed in the initial permit alloca-
tion, and this will have no bearing on efficiency since efficiency is not
affected by the way permits are allocated initially.

However, under certain circumstances this apparent separability breaks
down. For instance, if the value of the permits has significant impacts on
income levels and income elasticity of demand for the goods is non-linear
then the allocation of permits will affect the aggregate level of demand for
the environmental good. Only one specific distribution of permits will
ensure that all agents have marginal costs equal to marginal benefits.?®

In addition, for political reasons (including distributional concerns)
many countries are actively considering using allocation mechanisms
involving ‘updating’ in which current production and/or emission levels
affect future permit allocations.® While this will likely come at a welfare
cost, Bohringer and Lange (2005) point out that the magnitude of such
costs will depend crucially upon whether or not the emissions trading
scheme is ‘open’ or not. If the regulatory agency cannot take the overall
allocation as given, different allocation rules will have different distribu-
tional and welfare implications.

Another area in which equity issues have been addressed directly within
the policy measure itself is in the provision of environment-related public
services where price discrimination on the basis of consumption levels is
possible. For instance, through the use of escalating tariffs it is possible to
reduce the regressivity associated with the imposition of user fees in the
provision of water and sanitation services. While this is likely to have some
impact on economic efficiency — particularly if tariffs are very low at low
consumption levels — the incentive effects remain largely in place.

Moreover, there can be other ‘public’ motives to ensure minimum levels
of consumption of environment-related public services. For instance, due
to possible health externalities it may be economically inefficient to ‘price’
initial levels of service provision equal to the marginal environmental
damages (environmental externalities and resource rents). At excessively
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Introduction 9

low levels of consumption, private preferences may not reflect the public
good benefits of reduced health externalities associated with higher levels
of consumption.!® In addition, even in the absence of such externalities
there may be a widely-held social perception that basic levels of provision
for all households are preconditions for maximising social welfare (see
Johnstone et al., 2002a for a discussion).

In summary, the Kaldor—Hicks criterion can be interpreted as a way of
allowing for the separation of equity and efficiency.!! It can be seen as an
argument for removing the burden of tackling distributional matters from
the sphere of environmental policy. This may not, however, be politically
feasible since — as noted above — the implementation of environmental poli-
cies is often constrained in practice by concerns over distributional matters.
As such, if the effects on distribution are not trivial, then the mere “possi-
bility’ of compensating poorer households may not suffice to justify a given
policy intervention. Some compensating measure may need to be applied.

In addition to the potential impacts of environmental policies on the dis-
tribution of financial and environmental costs and benefits, it is also possi-
ble that the initial distribution of income will affect aggregate levels of
demand for environmental quality for society as a whole (rather than for
a given group of individuals). Moreover, it may also have an effect on the
likelihood of this demand being effective, whether through public inter-
ventions or collective action.

On the one hand, if the income elasticity of demand for environmental
quality is non-linear, then the initial distribution of income will affect
aggregate demand. If, for instance, income elasticity of demand is convex,
a more unequal distribution of income will lead to greater demand for envi-
ronmental quality. Analogously, a concave income elasticity of the demand
curve means that demand will be maximised at more equal distributions of
income (see Boyce, 2003). As noted above, the evidence with respect to the
income elasticity of demand for environmental quality remains an area
requiring further empirical research (see Pearce in Chapter 2). Preliminary
assessments of potential non-linearities in this relationship were under-
taken by Kristrom and Riera (1996), and they were unable to reject the pos-
sibility that the income—environmental quality relationship is non-linear.

On the other hand, there is a rich vein of literature which has examined
the role of income distribution in encouraging or discouraging collective
action to protect common property resources such as fisheries and pas-
tureland. Olson (1965) argued that unequal distribution of income was
likely to lead to greater conservation of common property resources for the
simple reason that it was more likely that a small number of agents would
be willing to bear a disproportionate share of the total costs of conserva-
tion in order to reap the benefits of conservation of the resource.
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10 The distributional effects of environmental policy

However, more recent literature is more ambiguous, finding that under
plausible conditions a more equal distribution of wealth will lead to greater
protection of common property environmental resources (Baland and
Platteau, 1997; Dayton-Johnson and Bardhan, 2002). Drawing upon the
insights of Becker (1983), Hamilton (Chapter 7) discusses issues of collec-
tive action in relation to the siting of hazardous waste treatment and
disposal facilities.

4. CHANNELS THROUGH WHICH
DISTRIBUTIONAL EFFECTS OF
ENVIRONMENTAL POLICIES CAN ARISE

The most evident (and often most important) channel through which the
financial impacts of an environmental policy can arise relate to the effect of
a given policy on the price of a good or service which is directly tar-
geted by the policy measure. For example, the distributional effects of an
environmentally-motivated fuel tax will depend upon how important fuel
consumption is in the total basket of expenditures for low-income and
high-income households. Similarly, the distributional effects of an energy
efficiency standard for appliances will depend on the consumption and use
of such appliances by households in different income brackets.

Indeed, the vast majority of existing empirical studies focus almost
exclusively on the direct financial incidence of individual environmental
policies. (Kristrom, in Chapter 3, provides a review of recent studies.) In
general, and for a wide variety of policy measures, such analyses reveal that
impacts can be regressive. For instance, this is certainly true of carbon
taxes. (See Brannlund and Nordstrom, 2004; and Cornwell and Creedy,
1997, for examples from Sweden and Australia respectively.)

However, this can provide misleading indications of the degree of pro-
gressivity or regressivity of the impacts of the policy. For instance,
differences in behavioural responses of different income groups in the face
of the introduction of a policy can affect the distributional impacts of the
policy. On the one hand, substitution possibilities may differ markedly
between different income brackets. On the other hand, price elasticities will
differ in a relatively predictable manner depending upon differences in the
share of affected goods and services in total expenditures across income
levels. Ignoring such differences would overestimate the financial impact of
the policy on low-income households relative to high-income households.
In other cases, differences in behavioural responses may accentuate the dis-
tributional impacts.

West and Williams (2002) provide recent evidence on the implications of
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gasoline taxes on different income groups in the United States. They find
that the price elasticity of the low-income quintile is approximately twice
that of the high-income group. Sipes and Mendelsohn (2001) reach a similar
conclusion. However, in a study of carbon taxes in Australia, Cornwell and
Creedy (1997) find that low-income households have lower price elasticities.
Thus, it is important to examine this on a case-by-case basis. For instance,
in some markets substitution possibilities may be greater for high-income
households, increasing their sensitivity to price changes. A thorough under-
standing of demand patterns across different socio-economic groups is
essential.

In addition, it is important to take into account the indirect effects of
environmental policies. Unless a given environmental policy only affects a
final household good or service, there will be pass-through effects on down-
stream goods and services. Thus, a general energy tax (rather than a tax on
residential energy use) will affect the costs of all goods and services in rela-
tion to their energy use.!2 Similarly, a technology-based standard to reduce
biological oxygen demand in the production of pulp will affect the cost of
stationery, books, newspapers and so on. (See Kristrom, Chapter 3, for a
discussion.)

In general, taking into account such input-output linkages appears to
diminish the apparent strong regressivity (or progressivity) of at least some
policies. The reason is intuitive and can be illustrated with the example of
an energy tax. If the direct effects are significantly regressive due to the
high importance of energy in the consumption basket of low-income
households relative to high-income households, such effects will be miti-
gated to the extent that all other goods consumed which have energy inputs
are consumed proportionately less in a relative sense by lower-income
households.

In addition to the direct and indirect markets for the goods and services
themselves, it is also important to take into account the effects produced
through impacts on other markets and other public policy spheres. One of
the most important issues relates to the impacts of a given environmental
policy on the fiscal stance of the public authority. Some policy measures
may have significant implications for public expenditures (for example, sub-
sidies for investment in nature conservation or pollution abatement).
Depending upon how the revenue is generated to finance such expenditures,
impacts may be very different. Even direct regulations may necessitate
significant expenditures on monitoring and enforcement.

However, some other measures may be net generators of government
revenue. For instance, auctioned tradable permits or environment-related
taxes can generate revenues in excess of any costs associated with policy
implementation. In such cases, the means of revenue recycling can have
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12 The distributional effects of environmental policy

significant implications for the distributional effects of a policy. Thus, recy-
cling via reduced income taxes, corporate taxes or sales taxes will have a
very different incidence for the distribution of impacts. This is an issue
giving rise to lively discussion in the literature and some of the results are
reviewed in Kristrom (Chapter 3). Indeed, holding other factors constant,
the means of recycling adopted may affect whether a policy is regressive
or progressive. (See the aforementioned study by West and Williams, 2002;
as well as Parry, 2004.)

Environmental policies affect different socio-economic groups not only
as consumers and taxpayers, but also as wage-carners and shareholders. In
some cases, the effects of environmental policies on employment markets,
particularly in sectors directly affected by an environmental policy, may be
more important than the distributional effects of policies in affected con-
sumption markets (see OECD, 2003). Obvious examples relate to natural
resource-based sectors. Because of the relative isolation and skill-specificity
of employment opportunities in sectors such as forestry, mining and
fisheries, it is sometimes argued that environmental policies in such sectors
may have particularly important impacts on earning opportunities for
those affected.

And, finally, environmental policies can have distributional implications
through other markets in which the associated environmental improvement
is, at least partly, embedded. In particular, for local public goods (‘“Tiebout
goods’), the financial effects of environmental policies will not only be
reflected in the cost of the policy measure per se, but also in the impact that
the change in environmental quality has on other markets (see Pearce,
Chapter 2 in the present volume). For instance, real estate prices are likely
to be affected positively by the siting of an urban park in the neighbour-
hood and negatively by the siting of a disamenity such as a landfill site. (See
Hamilton, Chapter 7, for a discussion of the latter case.)

It is important to take these impacts into account if a full assessment of
the distributional impacts of a policy are to be determined. Taking the
example of the urban park siting, the financial effect will be positive for
local home-owners, as will the environmental benefits. However, it will be
negative for tenants, and the non-monetised benefits in terms of access to
the park may be of less value than any eventual rent increase. In such cases,
there will be a natural ‘sorting’ in the affected markets with long-run
impacts being very different from any short-run impacts (see Tiebout, 1956,
for the original discussion).!3
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5. THE EFFECTS OF POLICY INSTRUMENT
CHOICE ON DISTRIBUTIONAL IMPACTS

When examining the distributional issues related to the use of environ-
mental policies, the literature generally focuses on the possible regressive
impacts of economic instruments, especially taxes. In general it is felt that
they are likely to have particularly regressive effects. In some sense, there is
good reason — at least at first sight — for such an assumption. In the case of
economic instruments (whether environment-related taxes or auctioned
tradable permits), the rent associated with the use of the environment is
received by the government.

However, in the case of direct regulation (whether technology-based
standards or performance-based standards), the rents associated with the
residual pollutants which continue to be emitted after specified abatement
is undertaken are granted to the emitters themselves. In effect, in a partial
equilibrium framework, the total costs of compliance under economic
instruments have two elements (abatement costs and tax payments/permit
purchases), while under direct regulation only the costs of abatement arise.
This may accentuate the distributional impacts associated with the achieve-
ment of a given environmental target.

As has been noted above, this widespread belief in the greater potential
for there being regressive impacts from the introduction of an economic
instrument may be due in part to the focus on the ‘direct’ effects of the two
classes of instruments. In particular, once the potential for revenue recy-
cling is included in the analysis, it is much less clear that impacts are likely
to be more regressive under the application of economic instruments. With
the use of environment-related taxes or auctioned tradable permits the
‘rents’ which are granted to emitters under direct regulation can be used to
offset any potential negative distributional impacts. Analogously, available
evidence underlines how significantly the way of allocating permits affects
the distributional impacts of tradable permits (auctioned versus grand-
fathered) (see Markandya, 1998; Cramton and Kerr, 1999; Dinan and
Rogers, 2002;!4 Parry, 200415).

Thus, whether or not a policy is regressive depends very much on the
means of recycling applied. For instance, recycling via reduced income
taxes will have very different effects from recycling via reduced value-added
taxes. Indeed, the means of recycling can convert a policy from being
regressive to being progressive. In a study of SO,, carbon and NO, policy,
Parry (2004) finds that emissions taxes go from being progressive under
‘proportional recycling’ (that is, in proportion to ex ante tax burdens) to
strongly progressive under ‘lump-sum’ recycling (that is, equal rebates to all
households). (See Symons et al., 1994; Metcalf, 1999; and Bovenberg and
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14 The distributional effects of environmental policy

Goulder, 2002 for studies on the importance of the means of recycling
assumed.)

The importance of the overall fiscal policy regime is also clearly evident
with the use of environmentally-motivated subsidies. In this case, the dis-
tributional impacts will arise from the degree of regressivity or progressiv-
ity of the tax system used to raise the finance required to pay for such
programmes. Interestingly, however, many subsidy programmes have been
used to address both distributional and environmental objectives simulta-
neously. Examples include energy conservation subsidies or investment
programmes to promote renewable energy. In the first case, at least, these
policies are targeted directly at lower-income households. Thus, the subsidy
is being used to address two objectives simultaneously — that is, internali-
sation of the environmental externality and distributional objectives. This
is usually justified by the existence of significant market failures or barriers
which increase the cost to low-income households and reduce their respon-
siveness to particular policy incentives. The efficiency of using subsidies in
this way is a point taken up in the concluding chapter.

Another possible reason why there is a widespread belief that economic
instruments have the potential to be more regressive than direct regulation
is the transparency of their effects. Even if a market-based instrument and a
direct regulation are targeted at the same environmental objective, the cost
(and thus distributional) effects of the former may be more apparent.
Taking the example of energy efficiency, it is possible to achieve given
targets with a tax (encouraging the purchase and design of more efficient
appliances) or through performance standards, mandating minimum
levels of energy efficiency. The distributional effect of the former is quite
transparent.

However, the effects of the latter are much less evident. As Sutherland
(Chapter 5) points out, if low-income households have higher revealed dis-
count rates than high-income households,'® and if more energy-efficient
appliances have higher capital/operating cost ratios than they would nor-
mally purchase, the effect of energy performance standards on appliances
will be to override the temporal preferences of low-income households,
restricting their options in the market with adverse effects on welfare.l”
More generally, when the indirect effects of both economic instruments and
direct regulations on manufacturing and other sectors are taken into
account, there is no reason to expect that the effects of the latter will be less
regressive. (See Robison, 1985 for an early example of the application of
input-output analysis to evaluating the distributional effects of direct
forms of regulation.)

While infrequently assessed, liability for environmental damages can also
have distributional implications. (See Ringquist, 1998; and Kanner, 2004,
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for discussions.) The distributional impacts of legal liability regimes are
likely to vary widely depending upon the means by which damages are com-
pensated in cases in which a firm (or other agent) is held responsible for
adverse environmental impacts. In particular, the distributional impacts
will not be the same whether damages are compensated on the basis of lost
earnings or production losses, or according to fixed criteria set regardless
of households economic status. What principles are applied varies widely
across OECD countries, and differences are likely to be particularly import-
ant between civil law and common law regimes.

In short, all policy instruments have potential but different distributional
impacts. To get a full picture of these effects, both direct and indirect chan-
nels through which they can arise are to be considered. Such an analysis
tends to be easier to carry out in the case of taxes and auctioned tradable
permits where the direct effects on household groups are generally more
straightforward. However, even for taxes the case is complicated by the
inclusion of indirect impacts, revenue recycling and behavioural adjust-
ments. The fact that the distributional implications of taxes are particularly
highlighted is probably due to their greater ‘visibility’ and should not be
construed as an indication of their greater regressivity per se.

6. STRUCTURE OF THE BOOK

The first part of the book (Chapters 2 and 3) provides conceptual frame-
works for assessing the distribution of environmental impacts and of the
financial effects of environmental policies. It draws upon insights from
environmental economics, welfare economics, public economics and polit-
ical philosophy. It reviews the mechanisms through which the benefits and
costs of environmental policies affect the individual household, and the
reasons why such impacts are likely to be unevenly distributed.

The conceptual frameworks developed build on the framework for assess-
ing the distributional implications of economic instruments used in previ-
ous work (OECD, 1994) and elaborate upon it by extending the analysis
to include other forms of environmental policies. In addition, while many
studies focus on the direct financial incidence of individual policies, this
can provide misleading indications of the progressivity or regressivity of the
impacts of the policy. As such, the analysis has been extended to include
additional channels through which distributional effects arise (for example,
indirect effects, differences in behavioural response by household type, the
effects of policies on related markets such as real estate and labour markets).

Empirical evidence on the distributional implications of environmen-
tal policies is examined in the second part through selected case studies,
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16 The distributional effects of environmental policy

including: ecological tax reforms in Germany (Chapter 4), regulatory
approaches to residential energy efficiency (Chapter 5), exposure to noise
in the United Kingdom (Chapter 6), and proximity to hazardous waste
facilities in OECD countries (Chapter 7).

Chapter 8 examines the policy measures which have been introduced in
OECD countries to address these distributional concerns. Building on this
experience, the book reviews some of the challenges facing policy-makers
as they seek to design environmentally effective and economically efficient
environmental policies, while ensuring that social concerns such as distrib-
utional effects are simultaneously tackled. On the basis of the review and
analysis of these key sets of issues to be addressed, policy implications are
drawn.

NOTES

1. Thus, issues such as temporal inequality arising from distributional effects across gener-
ations is not covered. Similarly, distributional effects along racial-ethnic lines are not dis-
cussed. However, it must be recognised that there can be strong links between these
different characteristics. As such, some of these other elements are addressed in cases
where they are particularly strongly related to the distribution of household wealth and
income.

2. It is the non-excludability and non-rivalry of consumption of public environmental
goods that necessitates public policy interventions.

3. For arecent discussion of the principles of fairness underpinning different environmen-
tal policies in the United States, see Hsu (2004). Shoup (1989) provides a useful dis-
cussion of issues of fairness in allocation rules for public services such as water and
sanitation.

4. Although such a policy is not necessarily inconsistent with a preference-based notion of
equity if it is felt that there are market or policy preferences which prevent the expres-
sion of such preferences for low-income households.

5. In general, studies indicate that the regressive impacts of taxes are more limited in a life-
time context. For instance, a tax on gasoline appears less regressive than other analyses
suggest when taken as a percentage of total consumption expenditures used as a proxy
for lifetime income (Poterba, 1991). In a similar way, looking at the distributional effects
of a shift in taxes on motor vehicle emissions, Walls and Hanson (1999) conclude that
results depend heavily on the measure of income used and that the three vehicle pollu-
tion control policies examined are much less regressive when considering lifetime income
than on the basis of annual income. Smith (1992) notes however that this conclusion may
depend on a number of factors and that, in the case of energy and carbon taxation in
the UK, the distinction makes little difference in distributional analysis.

6. In 1993, the Clinton Administration proposed a differential BtU tax on fossil fuels
(a broadly-based general tax primarily on oils, gas and coal, based on the British
Thermal Units of heat output).

7. Although there will be some loss of efficiency through the blunting of the ‘output’ effect
of the policy — that is, demand for the goods and services affected will be greater than is
optimal.

8. See Chichilnisky and Heal (1994) and Shiell (2003). See also McGuire and Aaron (1969)
for a general theoretical discussion of the relationship between efficiency and equity in
the supply of public goods.
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9. For instance, in the context of the EU Emissions Trading Directive, the German
Government’s national permit allocation plan allows for ex post correction of allowances
in the event of a substantial change in emission or production levels (see Bohringer and
Lange, 2005).

10. Note that the importance of this only arises due to the discretionary nature of con-
sumption of the environmental good.

11. The notion of separability refers here to the fact that the pursuit of equity does not
undermine the efficiency goal and vice versa.

12.  And depending upon substitution possibilities in production.

13.  Asnoted in the concluding chapter below, this ‘sorting’ effect can have significant impli-
cations for the ability of a given policy to address distributional concerns. Efforts to site
environmental amenities in lower-income neighbourhoods will ultimately be at least
partially self-defeating as real estate prices rise in the face of such improvements. In
effect, the government is in danger of ‘chasing its own tail’, in a futile effort to follow
conditions in markets affected by its own policy interventions.

14.  Examining the effects of a 15 per cent reduction in US carbon emissions under different
allocation mechanisms, Dinan and Rogers (2002) estimate that the lowest-income house-
holds would be worse off under grandfathered permits while top-income households
would be better off. The low-income households would be better offif, instead, the permits
were auctioned with revenues recycled in equal lump-sum rebates for all households.

15. Inan assessment of the distributional impacts of tradable emissions permits for carbon,
SO, and NO, in the US, Parry (2004) shows that grandfathered emissions permits can
have a significant regressive effect as the rent ultimately accrues to shareholders.

16. A point which is supported by the empirical evidence. See Johnstone et al. (2002b) for a
review.

17.  Fisher (2004) points out that this result may not hold if the supply of appliances is not
perfectly competitive.
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