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This paper reviews potential applications of environmental taxes in the energy sector. Theoretical and
practical arguments for using environmental taxes are reviewed, and possible arrangements outlined for
levying environmental taxes on energy. In contrast to most environmental taxes, taxes on energy have the
potential to raise revenues sufficient to alter the constraints and opportunities in fiscal policy. A carbon tax
levied at a rate of £200 per tonne could raise revenues equivalent to about 11 per cent of total UK tax
receipts, allowing income tax to be halved, or corporation tax abolished. Inappropriate use of the revenues,
or their unnecessary dissipation, can greatly add to the costs of environmental policy. But, environmental
taxes are unlikely reduce the overall excess burden from taxation below the current level, and the case for
ecotaxes must thus primarily be made in terms of their environmental benefits.

[. INTRODUCTION lors of the Exchequer have taken tax policy meas-
ures which they justified by using some of the
‘Ecotax reform’ has become a catchphrase withrguments used by the supporters of ecotax reform,
considerable political resonance in many Europeamnd the Liberal Democrats have adopted a more
countries. In Germany it is championed by a rdundamental ecotax programme as party policy.
search institute—the Wuppertal Institute—devoted
to this topic, and appears to have been one of tRart of the impetus for ecotax reform comes from
major issues in political bargaining over coalitiorthe recognition of the limitations of environmental
terms between the Greens and the SPD. In the Upglicies pursued solely through conventional regula-
too, the arguments for ecotax reform—in variousry instruments. Increasingly, there is arecognition
guises—have been adopted right across the politithht some environmental problems cannot be tack-
spectrum: both Conservative and Labour Chancééd purely astechnical issues, to be resolved straight-
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forwardly through regulations requiring the use ofountries. In each case, they may have appreciable
appropriate abatement technologies. To make amerit as an instrument of environmental policy, but
serious impact on some of the major environmenttieir revenues are negligible in the context of the
problems now facing policy-makers—acid rain, gloeverall public finances. Even the substantial tax
bal warming, traffic congestion—environmentaintroduced by the UK on the use of landfill sites for
policies will need to achieve extensive and fardumping waste, which currently yields about £400
reaching changes to existing patterns of productianillion, contributes little more than 0.1 per cent of
and consumption. Achieving the necessary changesal revenues. In addition, of course, some environ-
willinevitably entail substantial economic costs. Thenental taxes may achieve highly elastic polluter
search for instruments capable of minimizing theesponses, eroding the revenue yield. Thus, for
costs, and capable of achieving behavioural changesample, the tax differential introduced between
across all sectors, has led policy-makers in the ldeided and unleaded petrol in many European coun-
decade to pay much closer attention to the potenttales has been followed by quite rapid fuel substitu-
forincentive-based environmental regulation, througtion, as consumers have shifted to the lower-taxed
taxes, charges, tradable permits, and other ‘ecloel.
nomicinstruments’.

In practice, significant scope for major tax reform
Another part of the impetus for ecotax reform hananced by the revenues derived from ecotaxes is
come from the side of tax-policy-makers and Minenly likely to arise in the case of two potential
istries of Finance, through the recognition that somenvironmental tax bases—taxes on road transport,
ecotaxes could have the potential for raising signifand on energy. Congestion charges on private mo-
cant revenues. Some countries that have betaming could, for example, be a major source of tax
concerned about the impact—either economic oevenues, iflevied at arate reflecting the congestion
political—of high taxes on labour income, havesxternality imposed by each individual motorist on
considered ecotax reforms in which the revenusther road users. In an earlier issue of this review,
raised from new environmental tax measures woufdr example, Newbery (1990) estimated that the
permit reductions in income tax rates. Sweden, faongestion cost per vehicle-kilometre averaged some
example, actually implemented such areform pack-4 pence across the UK. If this was fully reflected
age in 1991, in which revenues from new envirorin a congestion charge, it would imply revenues of
mental taxes on energy were used to finance cutssome £18 billion annually at current values, some 6
labour income taxes. The political attractions oper cent of total fiscal receipts (or about one-quarter
‘packaging’ environmental taxes and tax reform inf the revenues from income tax). On the other
this way are, perhaps, obvious. The environmentahnd, if congestion externalities are separately taxed,
gains, too, are relatively clear-cut, but the fiscadther taxes on motoring may be higher than can be
benefits of this type of tax substitution are mucjustified in terms of the remaining motoring exter-
more contentious. nalities, and so the overall revenue gain from moving

to an efficient structure of externality taxes and
Animportant ingredient in the discussion of ecotaghanges on motoring would be substantially lower.
reform is the scale of the tax changes that would be
involved, and the notion that the introduction of newhe taxation of energy, to reflect the environmental
environmental taxes might significantly alter theexternalities involved in energy use, isthe other area
constraints and opportunities in tax policy-makingwith potential to raise major tax revenues. Energy
In practice, however, many environmentally motitaxes, in the form of a carbon tax, were the main
vated tax measures that might be contemplated ohgredient in Sweden’s ecotax reform, and the
not have the potential to raise significant tax redeuropean Commission’s proposal for a carbon-
enues. The tax bases involved are insufficientignergy tax in the early 1990s would have likewise
large to yield revenues that significantly alter thgenerated appreciable revenues—between 1 and 3
overall tax structure. Taxes on certain types afer cent of total fiscal receipts in member states. In
battery, forexample, or on plastic carrier bags, or di994, the UK government ended VAT zero-rating
household purchases of garden fertilizers and pem domestic energy as one of a package of revenue-
ticides, have all been employed in some Europeaaising measures. The initial proposal to tax energy
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at the standard VAT rate of 17.5 per cent woultbnmental taxes, and neglecting the basic principles
have raised some £3 billion of revenues annuallhey embody could lead to inefficiently designed
some 1 per cent of total fiscal receipts, but subsistruments, or excessive long-run cost. Second, it
guent modifications have reduced the tax rate torBviews potential applications of environmental taxes
per cent, and annual revenues to around one-thirdofthe energy sector—their purpose, their design,
the original projection. and their revenue contribution. Third, it considers
the value of the revenue contribution from environ-
More recently, the government has been givingnental taxes on energy. Where would ecotax re-
serious consideration to the possibility of taxingorm fitinto the current pattern of British tax policy,
industrial energy use. During 1998 the Chancellor @ind how far would it alter the constraints and
the Exchequer set up a Task Force, chaired by Lgpdoblems which the tax system currently faces?
Marshall, to consider the possibilities for using ecdA/ould an ecotax reform provide a substantial ‘dou-
nomic instruments to reduce energy use and emide dividend’, in the form of a less distortionary tax
sions of greenhouse gases by the industrial amgstem, as well as a cleaner environment? How
commercial sectors. The report of the Task Forcejould these arguments be affected by some of the
published in November 1998 (Marshall Reportchoices thatwould have to be made aboutthe design
1998), argued that a ‘mixed approach’ will have tand introduction of energy taxes along the broad
be taken in order to achieve the UK’s currerlines envisaged in the Marshall Report?
commitments for reductionsin greenhouse-gas emis-
sions and to provide clear signals for longer-term
emissions reductions beyond those currently agredd. THE CASE FOR ENVIRONMENTAL
Within this mixed approach, economic instruments TAXES
would have a role to play. The report investigated
the possible uses that could be made of two possifileere is now an extensive literature on the potential
groups of economic instruments—tradable emider taxes to contribute to more efficient and more
sions permits and taxes—and concluded that thezffective environmental policy (e.g. Smith, 1992;
was a useful role for both as part of a wider packag@=CD, 1993, 1996; Bovenberg and Cnossen, 1995;
of measures, ‘subject to careful design in order ©'Riordan 1997). In comparison with ‘conven-
protect the competitiveness of British industry antonal’ regulatory policies based on technology or
maximize the environmental benefit’ (Marshallemissions standards, ecotaxes may be able to re-
Report, 1998, p. 10). duce the costs of achieving a given standard of
environmental protection (or, alternatively, can
How much revenue would be derived from amchieve a greater environmental impact for a given
industrial energy tax would depend on the rate set¢conomic cost). However, environmental taxes are
and the argument for a mixed approach implies thdiar from being a panacea for all environmental
initially at least, the rate might be relatively modesproblems. Consideration of their advantages and
Concerns about the impact on industrial competitisadvantages, as compared with other instruments,
tiveness—whether well-founded or not—wiill obvi-suggests that there is a group of environmental
ously constrain the tax rate. Nevertheless, it @roblems for which taxes, of various sorts, may be
reasonable to suppose that in the longer run, if mattee best instrument available. There are other envi-
stringent reductions in energy-related emissions arenmental problems which would be better tackled
needed, anincreasing role may need to be playedly other approaches, including other ‘economic
energy-pricing measures, and correspondingly largestruments’, such as tradable permits, or various
revenues would be raised. forms of command-and-control regulation.

This paper considers a number of aspects of tIQ? Advantages of Ecotaxes
taxation of energy for environmental reasons. First;

it reviews briefly the arguments for using taxes iffrrom the perspective of environmental policy, envi-
environmental policy. These arguments form theonmental taxes have attractions for a number of
backdrop to any discussion of energy-related envieasons.
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‘Static’ efficiency gains through reallocation ofdevelop newtechnologies, permitting further abate-
abatement ment at a marginal cost below the tax rate.
Where the costs of pollution abatement vary across
firms or individuals, environmental taxes have th®obustness to negotiated erosion (‘regulatory
potential to minimize costs, for one of two possibleapture’)
reasons. Where other policy instruments canndin important consideration in choosing between
fully differentiate between polluters with differentdifferent strategies for environmental regulation is
marginal costs of abatement, taxes can achievehe extent to which efficient implementation of the
given level of abatement at lower total abatemepblicy requires firm-by-firm negotiation of individual
cost. On the other hand, where other policy instrabatement or technology requirements. As noted
ments take account of differences in polluter abatabove, command-and-control regulatory policies
ment costs, taxes can sidestep the need for tbwuld be operated in a way which requires different
regulatory authority to acquire detailed informatiommounts of pollution abatement from different firms,
onindividual sources’ abatement costs, and can thimsorder to achieve a more cost-effective pattern of
lower costs of regulation from the side of the publiabatement than under a uniform abatement rule.
sector. However, the regulator is dependent on the regu-
lated firms for information about their abatement
‘Static’ efficiency gains through performancecosts, and to obtain this information is liable to be
incentives drawn into dialogue and negotiation with the regu-
Taxes levied on emissions provide an incentive fdated firms. The regulated firms, in turn, then control
care and attention in the operation of mandatedkey element in the process by which regulatory
technologies. In many cases, use of a given abaf®licies are set, and may be able to extract a price
ment technology does not guarantee a precise enfi®m the regulator for their cooperation, in the form
sions level; instead, much depends on how ttod less stringent abatement targets, or other changes
technology is used. Providing businesses with amhich work to their advantage.
incentive to cut emissions can be translated into
providing individuals within the business with similarOne key difference between regulatory policies
incentives, and some individuals may be in a positiomhich set differentiated firm-by-firm targets and
to take actions which greatly affect the emissiornthe use of environmental taxes is that environmental
performance of a given technology. The discussidaxes achieve a cost-effective distribution of abate-
in section 1l of the Swedish nitrogen-oxides (NOx)ment, taking account of the abatement costs of
charge shows that a substantial part of the gaimslividual firms, while taking a robust, non-negoti-
from using an economic instrument came from thisted form. All firms face the same pollution tax rate.

perhaps unexpected, source. There is no need for the regulator to consider the
circumstances of individual firms, and there is thus
Innovation incentive little scope for individual polluters to attempt to

Regulatory policies, stipulating that polluters mustegotiate more favourable terms with the regulator.
use particular technologies, or maintain emissiorihe risk that this process of negotiation would erode
below a specified limit, do not provide polluters witithe environmental effectiveness of the policy is thus
any encouragement to make reductions in polluticgubstantially reduced.

beyond what the regulations require. Indeed, where

regulations are negotiated on a case-by-case ba€isst-limiting properties

polluters may fear that any willingness to go beyonéds compared with policy instruments which operate
what is strictly required by the regulations willby defining a quantitative limit on pollution, environ-
simply lead to the regulator assigning the firm anental taxes have the attraction that they insulate
tougher limit in future. Environmental taxes, on th@olluters from the risk that regulatory requirements
other hand, provide a continuing incentive for pollutmight involve excessive abatement costs. The tax
ers to seek ways to reduce emissions, even beloate per unit of emissions places an upper limit on the
the current cost-effective level. This incentive arisasnit abatement cost which will be incurred. If
because of the tax payments which are made on eatfatement turns out to be more costly per unit than
unitof residual emissions, which creat@aentive to  the tax per unit, firms will simply pollute and pay the
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tax, rather than paying for costly abatement. Bgialized units or divisions of the firm may be given
contrast, regulatory policies which set a quantitativeesponsibility for making many decisions requiring
limit on emissions may risk requiring that abatemersipecialized expertise or detailed information, sub-
measures are undertaken which are far more cosgt only to general instructions or guidelines from
than the resulting environmental benefits. the centre. This represents an efficient division of
labour, but carries with it the implication that not alll
aspects of the firm’s operations will necessarily be
taken into account in making a particular decision.
Likewise, and again from the perspective of envifhe internal organization of the firm needs to be
ronmental policy, ecotaxes have a number of idedesigned so that related decisions are grouped
tifiable drawbacks and limitations, which will in together, while unrelated business decisions are
some cases be sufficiently important to rule out theeparated.

use in particular applications.

(i) The Limitations of Ecotaxes

For environmental taxes to lead to efficient polluter
Uncertain environmental impact responses, it is necessary for firms to draw together
The level of pollution abatement achieved by aiformation relating both to technology choice and to
ecotax depends onindividual polluters’ responsest@x payments. Firms considering whether to under-
the abatement incentive that the tax creates. Itis iake more pollution abatement need to balance the
possible to guarantee that an environmental tax wilins, at the margin, in reduced tax payments,
achieve a particular environmental impact; pollutagainst the marginal costs of abatement. This re-
ers’ behavioural responses may be less, or morpjires a type of interaction that may not otherwise
than expected. In cases where the precise achiebe-a high priority in the internal organization of the
ment of an environmental target is a high priorityfirm, and may require significant changes to the
this may be an important drawback of ecotaxes. Fdecision-making structure of the firm, so that tax
example, some pollution problems may exhibit threskand pollution-control technology decisions are taken
old effects, where environmental damage per unit tdgether. Restructuring the firm so that such inter-
emissions rises sharply beyond a certain level attions can take place may be costly, and may well
emissions. On the other hand, many pollution prolnot be worth doing if the tax at stake is small. Firms
lems do not involve an abrupt boundary betweemay not, therefore, respond at all to ‘small’
acceptable and damaging emissions, and precievironmental taxes, and conventional regula-
achievement of an emissions target may be relry measuremay be more effective, and—taking
tively unimportant. Inthese circumstances, ecotaxdgecision-making costs into account—more cost-
may be more attractive. effective, too.

It will be noted that this uncertain environmental-ack of experience
effectis the counterpart of the cost-limiting propertyn the past, the lack of experience with environmen-
of ecotaxes noted above. Quantitative instrumental taxes may have been a significant obstacle to
like direct regulation (or tradable permits) guaranteiddeir adoption in any particular practical context. A
a particular impact on pollution, but at uncertaimovel policy instrumentis only likely to be employed
abatement cost, while ecotaxes guarantee an uppepreference to one which is familiar where the
bound on marginal abatement costs, but have aanventional instrument has clear, and widely rec-
uncertain pollution outcome. Which matters moregnized, defects. Increasingly, the objection that
will depend on the environmental problem undegnvironmental taxes are untried and untested is
consideration, and on whether society would prefémntrue. Many studies, such as those of the OECD,
to take risks on environmental quality or on the costiocument the extensive international experience
of environmental policy. with ecotaxes which is now available, and there is
increasing evidence evaluating their effectiveness.
Compatibility with firm decision-making struc-
tures Administration and enforcement costs
Except in very small firms, it will be efficient for Both environmental taxes and conventional com-
many business decisions to be decentralized. Speand-and-control regulation require mechanisms
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for administration and enforcement. The relativaddition, where the activities to be regulated are
costs of these arrangements should be taken irighly diverse, it is likely that considerable gains
account in choosing between the different instricould be made from allowing the required changes
ments available, and it is difficult to generalize.  inenvironmentally damaging activities to be achieved
in the most cost-effective manner.
However, excise taxes on inputs may be an inex-
pensive way of regulating polluting processes whicRrivate-sector energy use cannot realistically be
use these inputs. Unlike other forms of environmemegulated through source-by-source regulation.
tal regulation, there is no need for direct contadthere are too many energy users—both businesses
between the regulator and polluters, and the numbamnd individuals—and their opportunities for abate-
of polluting sources does not, therefore, affect theent are too diverse. The available options boll
costs of administration and enforcement. The irdown to indirect techniques—either those that oper-
centive is transmitted through the excise tax levieate by restricting or widening the range of available
on the production or sale of the input. If there is onliechnologies (e.g. regulations requiring standards of
a small number of producers, this will be comparanergy efficiency from appliances, or subsidies to
tively cheap to operate. The excise duties levied @nomote the introduction of low-energy technologies),
mineral oils are a case in point; there is a smail incentive mechanisms such as en&ggs. In the
number of petrol companies, and their activities ateng term, given the scale of changes that would be

tightly controlled and well documented. needed in household and business energy consump-
tion to maintain or reduce global energy-related
Geographical differences greenhouse-gas emissions (despite rapid indus-

Where pollution damage varies depending on thealization outside the OECD area), it is almost
source of the emissions, policy based on a uniformconceivable that an effective climate-change
pollution tax applying to different sources will bepolicy could be pursued without significant use of
liable to resultininefficiency, and source-by-sourcenergy pricing measures, such as carbon or en-
regulation may be able to achieve a more efficieetrgy taxes.

outcome. However, an environmental tax need not

be constrained to applying the same tax rate to &h the other hand, the analysis above suggests
sources, and could thus achieve the efficient oyttenty of areas of environmental policy where advo-
come through appropriately differentiated tax ratesacy of ecotaxes would be misguided. There is little
However, once the tax rate has to be setindividuallg be gained from over-sophistication in the tax
for each source, the tax may become more exposgtducture, through the introduction of finely-graded
to lobbying influence from the regulated firms. Alsotax differentials to reflect the environmental char-
some possible forms of environmental tax may becteristics of commaodities with little environmental
constrained to set uniform tax rates, even whesggnificance. Complex tax structures are liable to be
damage is known to differ between locations. Thuspstly to operate, and the tax ‘boundaries’ between
for example, ecotaxes based on the taxation pfoducts subjectto higher and lower rates of tax are
pollution-related inputs to a polluting productionalways open to costly and socially wasteful litiga-
process may be unable to differentiate betwedion, and consequenterosion. Moreover, insufficiently
sources, because of the difficulty (or the costs) d¢dirge tax incentives may achieve little change in
preventing resale of inputs taxed at a low rate teehaviour. As argued above, it may not be worth-
polluters with more-damaging emissions. while for firms to take account of tax incentives in
making environmental technology decisions if the
tax incentives are too small to justify the costs of
changing established decision-making structures. It
The implications of the above are that environmeris perhaps an over-generalization to suggest that envi-
tal taxes are likely to be particularly valuable whergonmental taxes should be large, or not be imposed at
wide-ranging changes in behaviour are needed acrefisHowever, the costs of complexity and the risk that
a large number of production and consumptiominor environmental taxes will simply be ignored
activities. The costs of direct regulation in thesshould both caution against too much environmental
cases will be large, and in some cases prohibitive. fine-tuning of the fiscal system.

(iii) The Balance of Costs and Benefits
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(iv) Decision-making Obstacles introduced. As discussed by Rajah and Smith (1993),
there may be a number of restraints on the rates of
In the decision-making process, factors other thanvironmental tax that can in practice be applied,
objective costs and benefits may well play a majdhat may lead policy-makers to combine environ-
role in the choice between environmental policynental taxes, set below the first-best level, with
instruments. Different actors in the process mayther, ‘second-best’, policy instruments (such as,
have divergent interests, and these may affect tfer example, abatement subsidies or quantitative
policy finally chosen. regulation). The first-best rate of an environmental
tax may, for example, present an excessive incen-
For example, it is often suggested that ecotdive for evasion, and may consequently involve
policies may encounter opposition from some of thexcessive costs of administration and enforcement;
‘stakeholders’ in the existing regulatory processetting a lower rate for the tax may keep the level of
who would be liable to lose some of the control anelvasion, and the costs of enforcement, within more
influence that they exert within the current regimeacceptable bounds. Another possibility is that the
This is in effect the counterpart of the ‘regulatoryirst-best environmental tax rate may have undesir-
capture’ argument above. Negotiated firm-by-firnable consequences for distributional objectives; if it
regulation gives significant influence to the regulais impracticable to offset this impact fully through
tory agency and firms, and this would be simpladjustments elsewhere in the fiscal system, it may
bypassed with a policy based on a uniform ecotathen be preferable to levy a lower environmental
tax, and to supplement it with other measures (such
A second possible influence on instrument choice &s subsidies to increase the elasticity of behavioural
that some participants in the decision-making procesponses). Third, the tax rate that can be set may
ess may perceive costs and benefits which diffé&e constrained by the perception of adverse effects
from the overall costs and benefits to society. on the international competitiveness of industry.
The adverse impact of energy taxes on energy-
From the perspective of firms, ecotaxes impogetensive industry (although balanced by corre-
costs in terms of tax payments that may outweigéponding gains elsewhere) attracts enormous policy
the efficiency savings achieved through a morattention; the European Commission’s proposed
efficient pattern of pollution abatement. These tagarbon/energy tax attempted to ‘buy off’ these
payments are not, of course, costs to the economijections through sectoral exemptions, and the
as awhole, but simply transfer payments, having &vedish carbon tax was drastically revised under
a counterpart the revenue flow to governmenpressure from energy-intensive industry. It is note-
Nevertheless, taking firms as a group, and assumiwgrthy, too, that the Marshall Committee report
that the revenues are not channelled back excloays great attention to these effects, and that they
sively to the tax-paying firms, environmental taxefigure prominently in its conclusions and recommen-
result in substantial burdens. Only if the efficiencylations. Whether justified or not, concerns about
gains from a more efficient distribution of abatecompetitiveness are likely to place severe restraints
ment across polluters are very large would it ben the ability of governments to set energy taxes at
possible for environmental taxes to result in néhe first-best level, and other instruments will need
gains to polluters as a group. This implies pollutetts be employed in parallel.
will not select environmental taxes if given the
choice, and policy-making mechanisms that accord
a significant or dominant voice to polluting firms inlll. ENVIRONMENTAL TAXES IN THE
the choice of policy instrument are unlikelytoresult ENERGY SECTOR
in tax-based policies being adopted.
Environmental taxes could be employed in the en-
In addition to these possible influences on the dea¥gy sector, either as taxes on emissions, or in the
sion whether or not to employ ecotaxes, both objetorm of excises or other sales taxes on energy
tive considerations and political pressures may infllsgonsumption. Taxing emissions potentially links in-
ence the scale of environmental taxes that can bentives most accurately to the underlying environ-
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mental problems, though it will generally requireduty differential between petrol and diesel fuels, and
emissions measurement and firm-by-firm adminisan the fiscal treatment of new vehicle fuels such as
tration, which may be costly. Energy excises ddiquefied petroleum gas (LPG). There are further
pend for their environmental effectiveness on apossibilities for differentiation: Sweden, for exam-
assumed linkage between energy inputs and enpie, has introduced a sulphur tax on mineral oils,
ronmental impact; only if this linkage is relativelydesigned to encourage substitution to lower-sulphur
tight will the taxation of energy use be a good proxjuels.
for the taxation of emissions. On the other hand,
energy excises may be relatively cheap to administore dramatically, the large duty differential that
ter, and can build on the existing system for admircurrently exists between mineral oils used as motor
istering mineral oils excises. fuels and those used for other purposes cannot be
justified in terms of differences in environmental
Generally, because of the importance of end-oimpact. Instead, it has the effect of concentrating
pipe technologies in abatement of sulphur emissioigcentives for carbon emissions reduction exces-
and the significance of combustion conditions isively on the transport sector, while providing neg-
determining NOx emissions from industrial procligible incentive for more efficient energy use and
esses, environmental taxes to control acid rameduced carbon emissions from industrial proc-
would have to take the form of direct emissionssses.
taxes. Section IlI(i) below reviews the operation of
one such system, the NOx charge applied to larg@eyond these possibilities for differentiation within
industrial plant and power generators in Sweden, the structure of existing excises, there are possibili-
highlight some of the issues involved. Taxes tties for extending the scope of excise duties to tax
control greenhouse-gas emissions may, by contrashergy sources hitherto outside the duty regime. In
be more efficiently implemented as energy exciseparticular, an extension of energy excises to natural
In particular, emissions of the most significant greemas and coal, perhaps accompanied by a tax struc-
house gas, carbon dioxide, are directly related to the&e which reflected the relative carbon content of
carbon content of input fuels to the combustiorach fuel, would broaden the range of activities
process, and commercially viable end-of-pipe abattacing incentives for better energy use and reduced
ment opportunities are negligible. carbon-dioxide emissions, and would encourage
fuel substitutions in the direction of lower-carbon
Substantial excise taxes are already levied on mofoiels. Extension of existing energy excises to fuels
fuels, and rather lower rates of excise duty apply turrently untaxed would require additional adminis-
certain other mineral oil products. These existingation and enforcement activities, but since rela-
excises were created for purely fiscal reasons, hiikely few energy suppliers are involved, these
they offer scope for changes in the rates or structumdditional costs of administration will probably be
of the excise to reflect current environmental corguite limited. Section IlI(ii) reviews the issues that
cerns. Changes to the overall level of mineral oiould arise in extending the scope of excise duties
excises will affect the incentives for fuel choice ato embrace fuels which are currently untaxed, so as
between those fuels subject to the excise duties atadcreate a coherent tax structure, with tax rates
those which are currently untaxed. In addition, theystematically related to their greenhouse-gas po-
relative tax rates applied to different taxed fueltential.
may be altered to differentiate between those that

are more and less environmentally damaging. %Direct Emissions Charging: NOx Emissions

number of measures of this sort have already be arge in Sweden

takeninthe UK. In particular, there has, since 199
been atax differential between leaded and unlead€ble nitrogen oxides charge in Sweden, introduced in
petrol, designed to reduce levels of airborne lead 992, is levied on measured NOx emissions by a
the environment, and to encourage the take-up @flatively small group of large industrial plants and

catalytic converters. More recently, attention hasower stations. This system provides an example of
focused on the environmental implications of then environmental tax levied on the basis of direct
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measurement of emissions, rather than input or proportion to their final energy output. Thus
output proxies for emissions. The need for diresources with high emissions relative to their energy
measurement arises in this case because there iootput are net payers to the scheme, while sources
stable relationship between input characteristics @aith low emissions relative to energy output are net
activity levels and the amount of NOx emitted. NOxecipients. Despite this revenue-neutrality, there is
emissions are greatly affected by the precise opesmme evidence of tax-induced distortions in activity
ating conditions in the combustion process, whictlose to the qualifying output threshold for the
governthe extentto which NOx is produced througéystem; a significant ‘cluster’ of plants appear to be
interactions between atmospheric nitrogen and oxgraintaining emissions levels just below the level at
gen. Use of a tax based on direct emissions meagiich they would have to participate in the scheme
urement is thus able to target the incentive mo(&EMENR, 1994).
precisely than a tax based on an emissions proxy.

During autumn 1993, after the system had been in
The costs of emissions measurement per source aperation for some 20 months, acommission exam-
high, and have had a significantinfluence onthe waged its operation. A reduction in aggregate NOx
the system has been designed. The annual costeofissions of some 8,700 tonnes had been achieved,
measurement, including the costs of inspecting amdout 55 per cent of initial emissions (SMENR,
checking the equipment, are estimated at aroui@94). A wide range of different techniques had
300,000 kronor (some £30,000) per plant (SMENReen employed to reduce emissions, at a range of
1994). In order to limit total measurement costs, thmarginal costs per tonne of NOx abatement from
NOx charge was confined to a relatively smalbKr 4,000 to SKr 52,000; the average cost of
group of large sources, for whom measuremeabatementwas about 10,000 SKr/tonne. In addition,
costs were likely to be low, relative to the potentiat was found that changes in operating procedures
abatement cost saving. Initially the charge applied for a given plant could have a substantial impact on
a total of some 185 plants, having an output of #te level of NOx emitted, without any change in the
least 50 GWh/year, which accounted overall falechnologies employed. Decisions made by indi-
around 40 per cent of total NOx emissions fromidual employees responsible for the operation of
Sweden’s energy sector. The qualifying thresholidhe plant thus had a major influence over its emis-
has subsequently been lowered to 25 GWh/yearsions level. In order to encourage emissions-con-

scious behaviour by these employees (and hence
The tax rate is set at SKr 40 per equivalent kilogragavings in tax payments), some plants had intro-
of nitrogen dioxide. It is calculated on the basis aduced wage bonuses relating to the emissions re-
measured emissions, or using ‘presumptive’ emishuctions which the plant achieved.
sions levels of 250 mg/MJ for boilers and 600 mg/MJ
for gas turbines. Plant operators.are able to cho. ?Environmental Excise Taxes on Carbon or
to pay the charge on the basis of presumpti ergy
emissions levels instead of installing measuring equip-
ment, although in general the presumptive emissioAs ‘first-best’ tax structure for an excise tax to
levels are substantially higher than actual emissiongduce carbon-dioxide emissions would tax fuels in
so measurement will generally be preferable. Thgroportion to their carbon content. Different fossil
presumptive levels also apply where the measuririgels would be therefore be taxed at different rates
equipmentis faulty (Lovgren, 1993). per unit of energy. Fuels with a higher carbon

content per unit of energy (such as coal, for exam-
To avoid distorting the pattern of competition beple) bear a higher tax burden than fuels with a lower
tween the large sources which are subject to tlearbon content per unit of energy (such as natural
NOx charge and their smaller competitors (angas). Such a tax structure, combined with tax rates
possibly introducing incentives for inefficient substiset at the first-best level, would encourage efficient
tution towards uncharged smaller boilers), the sysesponses, of two sorts. By raising the price of
tem is operated so that almost all of the chargmergy relative to other industrial inputs, and relative
revenues are returned to the participating sources,other household spending, the carbon tax would
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act to discourage energy use in general. In additioexcises to cover fuels previously untaxed. This
by raising the price of fuels differentially, in propor-proposal was, in fact, not for a pure carbon tax, but
tion to their carbon content, the tax would encourader a two-part tax, reflecting both the carbon and
substitution away from high-carbon energy sourcesnergy content of fuel. Fossil fuels such as gas, coal,
towards lower-carbon fuels. Both the reduction iand oil would have borne a tax comprising two
overall energy use and the substitution towardsomponents, one related to their carbon content, the
lower-carbon fuels would have the effect of reduasther related to their energy content. Non-renewable
ing carbon-dioxide emissions. forms of energy other than fossil fuels (mainly
nuclear power) would have been subject to the
Where the overall level of energy taxation is, foenergy-related part of the tax, but not the carbon
some reason, constrained below the first-best levehmponent. The tax rates per tonne of carbon and
it may, however, no longer be appropriate to tager joule of energy would have been set so that on
fuels in proportion to their carbon content. The barrel of oil the carbon and energy components
direction in which the relative taxation of fuelswould have been weighted 50:50.
should then depart from the ‘carbon yardstick’ will
reflect the nature of the constraints. Constraints @ks Pearson and Smith (1991) discuss, the logic
the aggregate burden of energy taxes, for exampleshind introduction of the energy component to the
will imply that the tax structure should be designegdroposed EC tax was unclear and poorly justified. It
to maximize the environmental impact from thevould have reduced the strength of the incentive to
relatively low environmental taxes that are feasibleswitch from high-carbon to low-carbon fuels com-
This would require the tax structure to be shifted ipared with a tax of the same overall scale levied
the direction of taxing relatively more heavily thosgurely on carbon content. One possible explanation
fuels where consumption responses are price-eldsr including the energy elementin the tax base was
tic, and taxing less heavily those fuels in mor& avoid giving undue preference to nuclear power,
inelastic demand. orto avoid giving an undue competitive advantage to
those member states (France, especially) which
In the European countries (Sweden, Norway, Filready generate a substantial proportion of their
land, The Netherlands, and Denmark) which hawelectricity from nuclear sources.
actually introduced carbon taxes, these have taken
the form of extended systems of fuel excises. Ratés alternative to implementing a carbon tax as an
of tax are defined separately for each fuel, in ternextension of existing excises would be to levy a
of fuel quantities, and relative tax levels on differerprimary’ carbon tax, which would take the form of
fuels are set so as to equate the implicit rate of taxnew excise levied on primary fuels (e.g. crude oil,
per unit of carbon across fuels. This requirement @al, and gas) where they are mined, extracted, or
not, however, always observed; in Denmark anichported. Pearson and Smith (1991) discuss the
Norway, for example, some fuels are not subject toerits of this approach compared with the extended
the carbon tax. Also, the level of tax can vary acrogxcise approach, under which carbon tax would be
types of energy user; in Sweden and The Nethdevied on final fuel products (such as coke, anthra-
lands, for example, much lower rates of tax apply tote, four-star petrol) sold to industrial users or
industrial energy users than to energy use by privateuseholds. Although there are advantages and
households. However, the basic principle has beédisadvantages associated with each form of carbon
to extend fuel excises to cover all relevant fossibx, the ‘primary’ carbon tax has two significant
fuels, and to structure the relative tax rates on theatractions. The first is that it would involve fewer
fuels (for the carbon tax component of the exciseéaxable individuals than a ‘final’ tax, and no need for
according to the relative carbon content. fiscal supervision of the energy chain beyond the
first point; administrative costs would be expected
Likewise, the carbon/energy tax proposed in 199b be low, and there would be scope for tight
by the European Commission would most probablsupervision to prevent evasion. The second is that it
have been implemented by adding to the rates wbuld be better able to tax the full contribution of
existing fuel excises, and extending the scope of fuedividual fuels to carbon-dioxide emissions, taking
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account of emissions during fuel processing as wedimmarizes the current pattern of UK tax rev-
as their carbon content when finally sold. A carboanues.
tax in the form of excises on refined fuels has to
make assumpti_ons about carbon-dioxide emissiogz Some Orders of Magnitude
during processing; these can vary greatly betwe
differentrefining technologies, and using ‘averagerable 2 presents some very unsophisticated esti-
values for these processing emissions can be a patites of the potential revenue yield from an envi-
approximation. ronmental tax on energy, to illustrate the broad
orders of magnitude involved, assuming that the tax
It will be noted that levying a ‘primary’ carbon taxwas imposed at two different possible rates on
atan earlier stage in the production chain would ntdday’s pattern of energy use. The calculations
necessarily imply that it would have different ecoassume, throughout, that there is no behavioural
nomic or environmental effects from an equivalenmesponse to the imposition of the tax, and thus will
excise-type carbon tax, levied on refined fuel prodend to overstate the revenues that would in practice
ucts. The incidence, for example, of the carbon tde obtained. However, presenting the results in this
on fuel consumers could be largely invariant to th&ay makes it relatively straightforward to assess
stage at which tax is formally incident; some part ahe revenue implications of different assumptions
the burden of a primary carbon tax would be passedout the scale of behavioural responses in energy
on in the prices of fuel products according to theitonsumption.
carbon content, so that the prices of fuels purchased
by industry and consumers would be much the sarRevenues are calculated with two alternative tax
as if an equivalent excise-type carbon tax had beeates. The first is a carbon tax of £60 per tonne of
levied. carbon, which s roughly equivalentto the carbon tax
of $10 per barrel of oil proposed by the European
Similar issues arise in the choice of arrangemen@mmission in 1991. The second is a carbon tax of
for the taxation of electricity under a carbon tax£200 per tonne of carbon, roughly equivalent to the
Electricity can be taxed either by taxing the fuelsarbon tax which Burniaugt al (1991) estimate
used in electricity generation, or by exempting fuelould be required in the OECD areain order to keep
used in electricity generation from the carbon taaggregate global emissions of carbon dioxide at
and taxing sales of electricity at a rate reflecting990 levels over the period until the year 2020. Two
average fuel inputs. Generally, it will be moreifferent assumptions are made about the base of
efficient to take the former route; taxing electricitythe tax. The first case applies the carbon tax to all
at a rate reflecting average carbon emissions duriegergy consumption, including energy used inindus-
generation provides no incentive for generators tey, for transport, and by the household sector. The
use low-carbon fuels for generation. However, isecond case restricts the base of the carbon tax to
considering how the European carbon tax miglndustrial and commercial energy use alone (some
operate, the Commission was strongly tempted 6 per cent of total energy use). Itis assumed in both
the second approach. One reason for this is thasienarios that no adjustments are made to other
electricity is traded between member states, tlemergy taxes (such as those already imposed on
excise approach makes it easier to attribute taotor fuels), and that no sectors of industry are
revenues to the country of final sale. Anotheexempted from the tax (except for industrial proc-
possible reason might again be to avoid giving argsses which use energy for non-fuel purposes).
fiscal advantage to electricity generated from nu-
clear power. The revenues obtained from the tax would range
from some £4 billion, for the lower of the two tax
rates, applied to industrial energy alone, to some £30
IV. PUBLIC FINANCE ASPECTS OF billion, if the higher rate of tax were to be levied on
ENERGY TAXES all energy consumption. As a percentage of total
existing fiscal receipts, the revenues would range
How much of a difference could environmentafrom about 1.5 per cent of existing revenues, to
taxes on energy make to UK fiscal policy? Table 4ome 11 per cent of revenues. Placed in relation to
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Table 1
UK Fiscal Revenues, 1997-8

£ billion Percentage of total revenues

Income tax 76.7 25.9
Corporation tax 30.5 10.3
Other Inland Revenue taxes 10.2 3.4
VAT 51.0 17.2
Excise duties: petrol 19.1 6.5

tobacco 8.3 2.8

alcohol 5.7 1.9
Other Customs and Excise 5.7 1.9
Business rates 14.7 5.0
Counciltax 11.1 3.7
National insurance (NI) contributions 50.5 171
Vehicle excise duties 4.6 1.6
Other miscellaneous taxes 8.1 2.7
Total taxes and NI contributions 296.1 100.0

Source HM Treasury (1998, Table B9 General government receipts, estimate 1997-8).

Table 2
UK Energy Use and Potential Energy Tax Revenues: Orders of Magnitude

Carbon tax on all energy used
UK energy consumption (million tonnes of oil equivalent) 227 mtoe
Carbon content of UK energy consumption 160m tonnes C

Carbon tax per tonne of carbon
(i) EC proposal ($10 per barrel of oil) = $88 per tonne of carbon

Current sterling equivalent £59
(i) Burniauxet al (1991) = $308 per tonne of carbon
Current sterling equivalent £206

Carbon tax revenue@ssuming unchanged energy consumption):

(i) Carbon tax of £60/tonne C £9.6 billion
Revenues as percentage of total fiscal receipts 3.2%

(i) Carbon tax of £200/tonne C £32 billion
Revenues as percentage of total fiscal receipts 10.8%

Carbon tax on business energy use only

(i) Carbon tax of £60/tonne C £4.4billion
Revenues as percentage of total fiscal receipts 1.5%

(i) Carbon tax of £200/tonne C £14.7 billion
Revenues as percentage of total fiscal receipts 5.0%
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existing taxes, the first case would permit a reducnatter. Not only are there likely to be important
tion of some two percentage points in the basic ratmcertainties regarding the size and timing of the
of income tax, a relatively minor tax adjustmeneffects of the tax on production or consumption of
(especially if it is borne in mind that the energy tathe good in question, but also demands and hence
revenues could be eroded by behavioural responsesyenues will be a function of the overall economic
and by any tax exemptions given to particulaclimate and level of economic activity. Economic
sectors). The second case, however, would perrgitowth may increase demands for the polluting
a drastic reshaping of the tax system. Revenuesgwod, partly (or fully) offsetting the effects of the
some £30 billion would, for example, imply thatrateenvironmental tax. Where the price elasticity of
ofincome tax could be almost halved, or corporatiosiemand for the taxed good is low, and the income
tax abolished, while even substantial erosion @flasticity is high, the increases in demand due to
these revenuesthrough elastic behavioural respongeswth are likely to be large relative to the reduc-
by energy consumers would still probably leavéons in demand due to the environmental tax. Thus,
enough revenue to permit the abolition of businesse concern in considering the use of tax on energy
rates. to control environmental problems associated with
energy use is that the price elasticity of energy
demand is so low, that a steeply rising energy tax
would be needed merely to keep energy demand
The revenues that would be raised from envirorgonstant in the face of rising incomes.
mental taxes on particular raw materials or products
associated with pollution will be a function of th iii) A ‘Double Dividend'?
responsiveness of demand and supply to price. The
more effective the tax is in restraining productiorrom the perspective of fiscal policy, what are the
and use of the taxed good, the lower will be thgains from using ecotaxes? Do they have the poten-
revenue derived from the tax. In some senseal to reduce the overall costs involved in raising
therefore, revenue issues arise in inverse proportifiacal revenues? Some commentators (e.g. Pearce,
to the environmental effectiveness of an envirorit991; Oates, 1991) have drawn attention to a poten-
mental tax; the tax is paid and revenues obtainédl ‘double dividend’ from environmental taxes—
only where the good continues to be produced atige possibility that, in addition to their merits as
consumed. instruments of environmental policy, they have a
second benefit in that the revenue raised from the
The effects on revenues of an environmental tax aeavironmental taxes allows other taxes, with possi-
likely to change over time. Since, in general, supplyle distortionary effects on labour supply, invest-
and demand responses to the imposition of ament, or consumption, to be reduced. There are a
environmental tax are likely to be rather greater inumber of strands to this argument.
the long run (when taxpayers’ patterns of produc-
tion and consumption can be freely adjusted), thaDistortion-correcting taxes are better’
in the short run (when taxpayers’ production anBmpirical studies of the marginal distortionary costs
consumption decisions may be constrained by exigthe marginal excess burden) of existing taxes show
ing capital equipment), there may be circumstancésat these costs can be appreciable. For example,
where the revenues to be obtained from the enviroBallard et al (1985) estimate the marginal excess
mental tax could decline over time. Where long-ruburden of public revenues in the USA at 20-30
supply and demand responses to the environmentahts for each extra dollar of tax revenue. These
tax are large, reflecting the existence of closeosts reflect the fact that most taxes (apart from
substitutes which are less heavily taxed, the oppdump-sum taxes) lead to behavioural adjustments
tunities and problems posed by the tax revenues antich reduce individual welfare, over and above the
the burden of additional tax payments will bevalue of the actual tax payment by the private
short-lived. sector. Raising the rate of conventional taxes will
typically increase these distortionary costs. How-
In practice, forecasting the long-run revenue effeetver, the behavioural adjustments that arise from
of environmental taxes is unlikely to be a precisenvironmental taxes include some which are posi-

(i) Revenue Sustainability
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tively desirable, reflecting changes in private-sectoevenue-raising towards ecotaxes, up until the point
activities that reduce emissions. In these circumvhere the marginal excess burden of each ecotax
stances, making use of environmental taxes to raisas risen to equal the marginal excess burden from
revenues would appear distinctly preferable to relyther taxes.
ing on conventional taxes, which generate undesir-
able distortions in activity. Surely it must be bettertdhe above form of the argument that introducing
raise revenues from taxes that correct distortionscotaxes will lead to more efficient fiscal policy
rather than create them? does not establish clear and separate ‘environmen-

tal’ and ‘fiscal’ dividends from the use of ecotaxes.
Starting from a position in which the system of taxeShe environmental benefits form part of the claim
has been designed to minimize excess burden, withat revenues can be raised at lower cost through
out any concern for the environmental implicationecotaxes; there are not two separate ‘dividends’.
of the tax structure, there would, indeed, usually be
gains from shifting the balance of revenue-raisintysing ecotax revenue to reduce other tax rates
towards greater reliance on environmental taxes. taduces excess burdens’
this sense, the tax system will be more efficient & second strand in the ‘double dividend’ literature
ecotaxes are used, than if they are neglectazbncerns the significance, or value, of the revenues
However, there are two key observations. raised from environmental taxes. What, if any, are

the benefits from choosing an environmental policy
First, the particular meaning of ‘excess burden’ imstrument which raises revenues, in preference to
this argument should be noted. Environmental taxesie which has similar environmental effects but
on energy can be said to have negative exceassses norevenues? If we employ a revenue-raising
burden (at least over some range) if we includenvironmental policy instrument, such as an envi-
within the definition of the excess burden the envirFonmental tax or auctioned tradable permits, do the
ronmental benefits from the induced behaviourakvenues collected as a ‘by-product’ of its environ-
changes. Ecotaxes, on this argument, may hamental effects give us a more efficient fiscal policy,
negative excess burden, but to say that they hasempared with the use of an equivalent non-rev-
this desirable properin addition totheir environ- enue-raising instrument?
mental benefits involves double counting.

The closest comparison that can be made between
Second, although there will almost certainly be gairgsrevenue-raising environmental policy instrument
from some shift to distortion-correcting taxes, thiand one that is otherwise identical but raises no
will be true only up to a certain point. The purelyevenues, is that between auctioned and ‘grand-
fiscal component of the excess burden, in the forfathered’ tradable permits. Auctioned tradable per-
of such things as the reductions in energy consumpits trading at a priceper unit of emissions would
tion and expenditures on energy-saving technolprovide the same incentive for pollution abatement,
gies, will have costs that rise more than proportiorand raise the same revenues, as an emissions tax set
ately with the rate of tax. Raising the tax rate oatthe same rateper unit. The comparison between
energy will initially confer benefits, in the sense thaauctioned and grandfathered tradable permits thus
the environmental gains offset the costs of theggovides a way of thinking through the conse-
behavioural adjustments, but as the energy tax ratgeences of two equivalent instruments, differing
is further increased, the costs of these behaviourally in the fact that one raises revenues.
changes will rise more than proportionately, eventu-
ally overtaking the additional environmental bentnder a ‘grandfathered’ scheme, permits are dis-
efits. As Oates (1991) observes, economic effiributed free of charge, according to some system of
ciency in raising public revenues requires that thdistribution. Polluting firms may, for example, be
marginal deadweight burden from each revenuslocated permits in proportion to their emissions
source be equal; in other words, that there should levels in some past period. The free allocation of
be scope to raise the same revenues at lowmrmits on the basis of historic emissions levels has
deadweight cost by changing the pattern of publ& clear opportunity cost to the government. Rev-
revenues. This will imply shifting the pattern ofenues could have been raised by auctioning the
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permits, since they are of value to the firms thathe claim of a double dividend in this form is
receive them, and, instead, the government is makadramatic, but not without policy significance. In
ing a transfer to the firms, of a value equal to theaking a choice between policy instruments, it
number of permits allocated, times the price amplies that—other things being equal—a substan-
which they subsequently trade. Aside from th&al premium should be placed on selecting revenue-
possibility that the number of firms in the industryraising instruments, and on then using the revenues
might be affected if permits are auctioned rathemised to reduce the rates of existing distortionary
than distributed free, it would be expected that thexes. There are significant costs if the potential
market price at which permits trade would beevenues from environmental taxes are dissipated
identical under the two regimes, and the level arat forgone.
pattern of pollution abatement would be identical.
The only difference between the two regimes i§wo examples can be drawn from the Marshall
then, that one raises revenues, while the othReport (1998). First, the Marshall Report pays
forgoes the opportunity to raise revenues. The latteonsiderable attention to the idea that the tax rev-
case may be seen as equivalent to the case whemees derived from energy taxes levied on industry
permits are auctioned, and the revenues raised trgftould be returned to firms, rather than used in other
transferred back to firms through lump-sum tranaways. The economic arguments which would sup-
fers? port this recommendation are considerably less
clear-cut than Marshall appears to think. In the long
Looking at the above comparison between aucdn, it is not at all obvious that reducing taxes on
tioned and grandfathered tradable permits, the envirms would enhance UK firms’ competitiveness by
ronmental effects are held constant, and the onfyore than if taxes on individuals were reduced.
difference is that revenues are obtained under thimwever, if we accept Marshall’'s recommendation
former, but not under the latter. Any fiscal policythat the revenues should be returned to industry, the
benefit from the revenues raised can be clearignplication of the analysis above is that it matters
distinguished from the environmental benefits frorhow this is done. Efficiency gains will be made ifthis
the instrument, which are identical across the twis done by reducing the marginal rates of other taxes,
cases. and arrangements for revenue return which have a
more lump-sum character (as with the return of
The revenues raised from the revenue-raising irevenues from the Swedish NOx charge described
strument do clearly have a benefit in that thegarlier) will forgo these fiscal gains.
reduce the need to raise revenues from other taxes,
and reduce the need to incur the distortionary cossecond, the Marshall Report discusses the relative
involved in raising revenues through these taxesmerits of grandfathered and auctioned tradable
permits. The report rightly observes some signifi-
In his discussion of the double-dividend debateant difficulties with grandfathered permits. The
Goulder (1995) refers to this case as that of lzasis for allocation may well be controversial, and
‘weak’ double dividend. Cost savings are made bgllocation on the basis of historic emissions would
using ecotax revenues to reduce distortionary taxéend to disadvantage firms which had already re-
rather than returning tax revenues to taxpayedsiced emissions in the past, and give greatest
through lump-sum payments. He points out that tHeenefit to the least-dynamic firms. Also, grand-
existence of a double dividend, in this sense of tHathering may discourage competition, because new
term, is uncontroversial, because ‘the idea thantrants to an industry (which have to buy permits)
swapping a distortionary tax for a lump sum tax ha#o not compete on equal terms with existing firms
a positive welfare cost is part of the usual definitiofwhich receive an allocation of free permits). How-
of distortionary. ever, the report omits to mention probably the most

2 In a one-off, unanticipated, permit allocation, the transfers are lump-sum in the sense that they cannot be influenced by any
currentdecision of the firms. In arepeated, or anticipated, allocation, firms may realize that their current decisinfisencsd
future permit allocations, and grandfathering could be distortionary rather than equivalent to a lump-sum transfer.
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serious disadvantage of grandfathering, which ia energy use turn out to have no environmental
that it simply forgoes the chance of raising revbenefit, achieving them has been costless because
enues. If the estimates of marginal excess burd#ére overall fiscal costs of the tax change are nega-
from Ballardet al (1985) are taken, the cost oftive.
grandfathering, in terms of the forgone fiscal gains
from recycling the revenues through cuts in th®ne obvious group of circumstances in which the
marginal rates of distortionary taxes, is of the ordgjross costs of a particular tax switch might be
of 20-50 per cent of the forgone revenues. negative are those where existing fiscal policy has
not been optimized with respect to purely fiscal
A corollary of the double-dividend argument in thisonsiderations. Where existing fiscal policy has
formis that the optimal level of pollution abatementfailed to set the pattern of tax rates so that the
will not be independent of the environmental policynarginal excess burden of each tax instrument is
instrument used (Lee and Misiolek, 1986). Wherequalized, the aggregate deadweight costs of rev-
increasing the rate of the environmental tax irenues are not minimized (as noted above). It may be
creases tax revenue, instruments such as regulatgossible to reduce the total excess burden of raising
or grandfathered tradable permits which forgo re\public revenues (and, in other words, to make a tax
enue will have a higher total marginal abatemersiitch with negative gross costs) by introducing an
cost (taking into account the marginal deadweigl@nergy tax and using the revenues to reduce a tax
burden of raising public revenues as well as thehich at the initial pattern of tax rates has
conventional marginal abatement costs) than envdbove-average marginal excess burden. (Goulder
ronmental tax instruments, which can use the extrafers to such a case as an ‘intermediate form’
revenue raised to reduce the distortionary costs @buble dividend.) Although perhaps of interestin the
other taxes. In this case, an efficient policy will setontext of practical policy, where inefficiency inthe
a higher level of pollution abatement if the taypattern of revenue-raising may well existand where
instrument is used than if an environmental policthe introduction of an environmental tax on energy
instrument is employed which does not raise rewnight offer a politically palatable route to a shift to
enues. a more efficient pattern of taxation, this case intro-
duces little of theoretical interest.
‘Switching to ecotaxes reduces excess burdens’
There has recently been a spate of theoreticBthe more demanding requirement for a ‘strong’
papers which have modelled the conditions undédouble dividend, that the gross costs of a tax switch
which a double dividend would arise, in a moravill be negative even where the existing pattern of
demanding sense of the term, defined by Gould&ax rates is set optimally with respect to fiscal
(1995) as a‘strong’ double dividend. He defines thisonsiderations, and equalizes marginal deadweight
as the claim that a tax switch which increases taxbardens across all taxes, can be satisfied only in a set
on energy and reduces existing non-environmental somewhat special circumstances. A series of
taxes would have negative ‘gross costs’. In grogmpers by Bovenberg and co-authors has identified
costs he includes all the welfare costs of all behathe limited range of possible cases where a double
ioural changes from the tax switch, xcluding dividend of this form could exist (e.g. Bovenberg
the environmental benefits. This is an extremelgnd de Mooij, 1994; Bovenberg and Goulder, 1994;
demanding criterion, and will be seen to be a suBovenberg and van der Ploeg, 1994; see also Parry,
stantially different claim from that being made at th&995).
start of this section. A shift towards environmental
taxes would have a double dividend only if therBovenberg and de Mooij (1994) argue that the
were environmental gains (the first dividend), and idlistortionary cost of taxation needs to be considered
the total deadweight costs of revenue raising (iR a general equilibrium context, in which the effects
cluding abatement costs in the form of behaviouralf taxes on both goods and factor supplies and
substitutions to higher energy prices, but excludingemands are taken into account. Taxes on goods,
the environmental benefits) are negative. The doter example, will tend to distort not only the pattern
ble-dividend argument in this ‘strong’ sense besf spending on goods, but will also distort labour
comes a ‘no regrets’ argument; even if the changsapply. Since a uniform tax on all goods is formally
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equivalentin a one-period model to a uniform tax odistributional impact of the environmental tax. Where
labour income (since both affect the quantity gbolicy-making operates on the basis of a tradeoffin
goods which can be purchased with the incomeaxation between efficiency and equity objectives, it
earned from an additional hour’s labour), a shift imwould generally be possible to reduce the excess
the pattern of taxation from income tax to a uniformburden of taxation by relaxing the distributional
tax on goods would leave the deadweight burdeonstraint. If the distributional objectives are weak-
unchanged (i.e. would have zero ‘gross cost’ ianed, it will be possible to increase the lump-sum,
Goulder’s terminology). A shift to a non-uniform taxnon-distortionary, element within the tax structure,
on goods, in the form of a tax on one good, energgnd this will reduce the excess burden of raising a
alone, would, in addition, have a distortionary effeajiven revenue. An environmental tax whichis sharply
on the pattern of spending (if any environmentakgressive would tend to increase the lump-sum,
benefits are disregarded), and would therefore hamen-distortionary component of the tax system, and
a higher deadweight burden than the uniform tax dghis will, in turn, tend to reduce the overall welfare
labour; such a tax switch would have a positiveosts of raising revenue. This provides a way in
gross cost. which, in practice, environmental taxes could re-
duce the distortionary costs of the tax system.
Bovenberg and de Mooij observe that the size of thisowever, they would, in part, do so only to the
gross cost will depend on the extent of pre-existingxtent that the distributional incidence of the tax
distortionary taxation. The additional distortions t@ystem is permitted to become more regressive; if
labour supply and other markets from the envirorthe original distributional incidence is restored, this
mental tax will be greater, the greater the initiasource of efficiency gains would be eliminated.
degree of distortion in the economy; where an
economy is initially highly distorted, the double-
dividend argument will then be weaker than wher¢, CONCLUSIONS
the initial marginal excess burden of taxation was
small. Environmental taxes may have an increasingly im-
portant role to play in environmental policy, espe-
Only alimited range of circumstancesisidentified iially in achieving the extensive changes in the
which the strong form of the double-dividend arguenergy use of firms and individuals that will be
ment holds. Bovenberg and de Mooij (1994) findequired if global greenhouse-gas emissions are to
thatit can hold if the uncompensated wage elasticibe held constant, or, still more, reduced. As the
of labour supply is negative: Goulder (1995) notelarshall Report (1998, p. 17) has recognized, en-
that this condition is generally rejected in empiricatrgy-pricing measures, in the form of energy taxes,
studies of the labour market. Shah and Larsewmould provide a common incentive signal to a wide
(1992) point out that pre-existing, inefficient, subsivariety of energy users with different abatement
dies can generate a strong double dividend, ifthe tegsts and opportunities. This will promote cost-
switch helps to counteract the inefficiency arisingffective responses, reducing the cost of achieving
from these subsidies. A strong-form double diviany given level of emissions abatement. In addition,
dendis also possible in the model of Bovenberg atide use of taxes instead of regulation can spread the
van der Ploeg (1994), where involuntary unemployburden of adjustment efficiently across all energy
ment can arise due to a fixed real wage, and wheusers, rather than simply concentrating on those
part of the burden of the energy tax can be borne byost amenable to direct regulation.
a fixed factor other than labour. Since the tax borne
by the fixed factor has little distortionary cost, thé-ew ecotaxes have the potential to raise revenues
gross cost of the tax switch can be negative. Thssifficient to alter the constraints and opportunitiesin
model, they observe, may be appropriate to the caisal policy. Environmental taxes on energy and
of small open economies. congestion charges on motor transport are the two
areas where ecotaxes could make a major contribu-
Pearson and Smith (1991) observe that there igian to tax revenues. In both cases the available tax
close link between the impact of an environmentélase is broad, demand is inelastic (so revenues will
tax on the excess burden of taxation, and th®t be greatly eroded by behavioural responses),
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and high rates of tax may well be warranted by theimp-sum revenue return may also be needed
environmental externalities resulting from energwhere environmental taxes are levied on the emis-
use and vehicle congestion. sions of some subset of polluters only. The Swedish
NOx charge, forexample, is restricted to large firms
Toillustrate the broad orders of magnitude involveodnly, because the high costs of measurement rule
a carbon tax levied at a rate of £200 per tonne cowldt its application to smaller firms. To avoid distort-
raise revenues equivalent to about 11 per centin§ the conditions of competition between large and
total UK tax receipts, allowing income tax to bemall firms, the NOx tax revenues are returned to
halved, or corporation tax abolished. Even a rathéve participating firms in ‘lump sum’ payments
lower carbon tax of £60 per tonne (broadly equivamnrelated to emissions levels.
lent to the carbon/energy tax proposed by the Euro-
pean Commissionin 1991) could still raise revenuéghird case where potential fiscal revenues from an
of more than £4 billion, equivalent to about 1.5 peanvironmental policy instrument are dissipated, in
cent of total tax receipts, which would permit auch away as to forgo the economic gains that could
reduction of about 2 percentage points in the bagie achieved by using the revenues to reduce other
rate of income tax. taxes, is where a non-revenue-raising instrument is
chosen in preference to an equivalent, revenue-
These revenues clearly present opportunities f@ising, instrument. A case in point is the possible
significant change in the UK fiscal system. These of grandfathered tradable permits as an alterna-
revenues raised from environmental taxes have t@e to energy taxation. Auctioned tradable permits
enhanced value inthe sense that—as with all taxesshd ecotaxes are closely similar, both in their envi-
the welfare costs of transferring resources to thenmental and revenue effects. By contrast, grand-
public sector are high. Estimates of the distortionafgtthered tradable permits forgo the opportunity to
costs of taxation in the USA suggest that the marise revenues, and hence forgo the possibility of
ginal welfare costs of existing tax revenues could beductions in fiscal distortionary costs, by granting
of the order of 20-50 cents for each dollar raisélde permits, uncharged, to existing polluters. The
(Ballardet al, 1985). If the tax system of the UKimplication of this is that grandfathered tradable
has similar costs, then the revenues raised as a pgrmits are a substantially more costly way of
product of pursuing environmental policy througlachieving a given outcome than ecotaxes set at an
taxation have a social value some 20-50 per caguivalentlevel. They may appear politically attrac-
higher than the nominal tax receipts. The benefive as a way of avoiding tax burdens on industry,
from these revenues will be maximized if they areut, at the same time, have a higher resource cost,
used to permit reductions in the marginal rates efjuivalent (if the figures of Ballaet al. are used)
existing taxes, and will be dissipated if the revenués some 20-50 per cent of the tax revenues that
are returned to taxpayers as a lump sum, or éould be raised.
equivalentways. A lump-sum return of the revenues
would forgo the opportunity to reduce tax rates, amthieving reductions in greenhouse-gas emissions
thus avoid the opportunity to save on the distortionatliyrough the use of environmental taxes may confer
costs of other taxes. However, it may be unavoiéliture environmental benefits, butitis highly unlikely
able in some circumstances. to confer fiscal gains in the sense of reducing the
excess burden of taxation below current levels.
Thus, for example, offsetting the regressive distribcotaxes are likely to involve distortionary costs at
tional effects of taxes on household energy mdgast as high as those involved in raising equivalent
require at least some of the revenue to be returmestenues through existing taxes. If the question is
to households in ‘lump sum’ form. Pearson angosed whether we would choose to use energy
Smith (1991) note that this will generally mean thaaxes, in preference to existing taxes on labour or
maximizing the ‘double dividend’ gains from envi-other bases, in the absence of any environmental
ronmental taxes requires tax revenues to be usedbenefits, then the answer is almost certainly that we
the opposite way to that required to maintain theould not. Energy taxes would be likely to involve
original distributional incidence of the fiscal systenmjust as much distortion of the labour market as
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income taxes, and at the same time distort tHde fiscal aspects of ecotax reform are important, since
commodity market. Only if there are expected to bieappropriate use of the revenues, or their unnecessary
environmental gains can the use of environmentdissipation, can greatly add to the costs of environ-
taxes be justified, and the case for ecotax reformentalpolicy. But an appeal to the fiscal consequences
must be made primarily on the basis of the envirof ecotaxeform cannot justify measures that do not
mental gains that would result. pay their way in purely environmental benefits.
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