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1. INTRODUCTION

The generation of renewable energy derives from replen-
ishable sources such as sunlight or solar energy, wind,
waves, biomass and hydroenergy. The major technical
challenges that have held up attempts to harness renew-
able energy on a commercial scale relate to collection and
storage. In spite of these challenges, the drive to increase
the generation of renewable energy capacity has been
underscored by two major developments: first, concerns
about the effects of greenhouse gas emissions and their
impact on climate change, and second, concerns about the
energy security issues stemming from the unsustainable
levels of consumption of non-renewable resources.1

Governments around the world have used economic
instruments, such as green taxes and fiscal incentives, as
well as market instruments and a range of direct regulatory
measures to address these concerns. Economic instru-
ments, if properly applied, can be a useful tool in curbing
pollution. They lead to internalizing external costs in
prices and can encourage technological innovation.

This article critically evaluates the challenges of using
green taxes to foster the development of renewable energy
and examines some of the ways of dealing with these chal-
lenges. The article also examines the interaction of taxes
and other regulatory measures with a view to assessing

their complementary roles in developing alternative
sources of energy.

The primary focus of the analysis is on Australia’s experi-
ence, but lessons will be drawn from the experience of
other OECD countries for comparative purposes.

2. THE CHALLENGES POSED

The main challenges to the use of renewable energy have
been articulated as follows:

Renewable energy [technologies] can increase diversity of
energy supplies and replace diminishing fossil fuel
resources over the long run. They can also make use of
indigenous resources to provide cost-effective and secure
supply options. They ... could substantially reduce green-
house gases and other pollutants if substituted for fossil
fuels. But though their costs are falling, many technologies
based on renewable energy are still at an early stage of
development, and technical barriers remain.2

In Australia as in other countries, the drive to increase
renewable energy capacity for electricity generation (sta-
tionary energy)3 and transport use (mobile energy)4 has
been sustained by varying levels of support from the gov-
ernment, industry and community sectors.

Stationary energy sources have changed considerably over
time given the relative readiness of the availability of sub-
stitutes. For instance, while coal, wood and oil were once
major sources of energy for heating, they have now been
largely replaced by gas and electricity. Internationally and
in Australia, fuels generated from these sources have gen-
erally been subject to low or no fuel taxes. This is largely
attributable to the fact that, until recently, the provision of
gas and electricity was under the control of state-owned
utilities.

Unlike stationary energy, the different forms of mobile
energy provide steady streams of revenue to governments
owing to the high taxes levied on mobile energy. Two fea-
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1. For the dimensions of the challenges posed by energy security, see OECD
and International Energy Agency, World Energy Outlook: Assessing Today’s
Supplies to Fuel Tomorrow’s Growth, 2001 Insights (Paris, 2001); United
Nations Development Programme, UN Department of Economic and Social
Affairs, and World Energy Council, World Energy Assessment: Energy and the
Challenge of Sustainability (2000), Chap. 4; and van Orman, C.L., “The
National Energy Strategy – An Illusive Quest for Energy Security”, 13 Energy
Law Journal 251 (1992).
2. OECD, Sustainable Development: Critical Issues (Paris: OECD, 2001), 
at 355.
3. Stationary energy needs (such as heating, cooking and lighting) rely pre-
dominantly on gas and electricity.
4. Mobile energy needs rely primarily on liquid petroleum products (such as
petrol and diesel) to supply energy for mobility.
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tures of mobile energy sources are responsible for their
exposure to high taxes: first, their widespread use as a
transport fuel, and second, the lack of readily accessible
and cost-effective substitutes. Ironically, however, these
very attributes have also contributed to the legacy of en-
vironmental degradation and the security (of supply)
crises that have been associated with energy use. To add
another twist to the irony, these two features present the
greatest technological hurdle to the development of substi-
tute petroleum products.

In examining the potential challenges of using economic
instruments to increase the generation of renewable
energy capacity, the central focus of this article is on the
impact of such instruments on the development of alterna-
tive sources of mobile (rather than stationary) energy
sources.

There is widespread concern internationally that human
activities contribute to the increasing incidence of global
concentrations of carbon dioxide and other greenhouse
gases in the atmosphere.5 In its report, the IPCC observed
that “... [t]here is new and stronger evidence that most of
the warming observed over the last 50 years is attributable
to human activities”.6 The human activities in question
relate primarily to the combustion of fossil fuels for
energy and the clearing of vegetation. The concern is that
the heat-trapping gases generated by the production and
use of energy contribute to global warming, and these in
turn could trigger future climatic changes. While there is
scientific consensus that action is needed, there is less
agreement on the measures to be taken. The commitments
made at the Kyoto summit in December 1997 limit the
growth of emissions in Australia to 108% of the 1990 
levels over the period 2008 to 2012.7 While the federal
government has indicated that it is on track to meet its
Kyoto commitments, their significance is diminished in
light of the indication by the Commonwealth Scientific
and Industrial Research Organisation that a 60% to 85%
reduction in greenhouse gas emissions around the world is
required if atmospheric carbon dioxide is to be stabilized
at pre-industrialized levels.8 Further, the Electricity Sup-
ply Association of Australia has painted a pessimistic
prognosis by indicating that emissions from electricity
generation, which account for one third of Australia’s
greenhouse gas emissions, are expected to increase by
60% from 1990 to 2010.9 Although Australia produces
about 1.6% of the world’s greenhouse gas emissions on a
national basis, it is one of the highest emitters of green-
house gases in the world on a per capita basis.10 There are
large global inequalities in the contributions to climate
change, with 20% of the world’s population in industrial-
ized countries accounting for about 75% of global green-
house gas emissions. Australia has consistently refused to
ratify the Kyoto Protocol even though Australia signed it
in 1997, taking the view that, unless major emitters sign,
the Protocol would deliver only about a 1% reduction in
greenhouse gas emissions worldwide.

Another reason for developing substitute petroleum prod-
ucts relates to concerns about the future viability of the
current oil reserves based on the increasing levels of
unsustainable consumption of this non-renewable
resource. Various factors are at the heart of these concerns.

First, at a time when economic growth across the world is
increasing rapidly, fossil fuel production has either been
stagnant or in decline. No new major fields on the scale of
Saudi Arabia’s fields have been discovered over the past
40 years in spite of improvements in prospecting tech-
nologies. The concern here is that the existing reserves are
projected to peak or decline in the absence of major dis-
coveries.11 Second, most of the major oil-producing
regions have been plagued by political instability and
security crises (e.g. the Middle East, Nigeria, Russia and
Venezuela). The pressures on the existing reserves have
been accentuated by the emergence of countries such as
China and India, which are using increasing amounts of
imported energy to fuel their huge and expanding
economies. To illustrate one dimension of the challenge
posed by this development, it was estimated that, in the
first five months of 2004, China added an average of
14,195 vehicles to the road each day.12 These consider-
ations (among others) have led experts in the oil industry
to speculate that oil supplies could peak in the next five to
15 years.13 These factors in the aggregate are placing
tremendous pressure on exploiting the reserves in fragile
environments, such as the Arctic National Wildlife
Refuge.

3. ADAPTING TAX INSTRUMENTS TO THE
PRESSURES FOR CHANGE

Most modern tax systems were born out of the need to
finance war. Before World War I, the main source of rev-
enue for the Australian (federal) government consisted of
customs and excise duties. All this changed when the war
started as the government was forced to intervene in the
income tax area (which was then under the control of the
states) in order to raise additional revenue for the war. At
the end of the war, the states and federal government exer-
cised concurrent jurisdiction in imposing income taxes. In
1942, however, the federal government ousted the states
from the income tax arena and introduced the “Uniform
Taxation Scheme”, which still operates today. The federal
government now re-allocates the revenue raised from the
income tax to the state and territory governments under a
special formula for allocating grants.
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5. The main greenhouse gases are carbon dioxide, methane, nitrous oxide,
hydrofluorocarbons, perfluorocarbons and sulphur hexafluoride.
6. Intergovernmental Panel on Climate Change (IPCC), Third Assessment
Report: Climate Change 2001: The Scientific Basis (2001), at ix (Preface).
7. Watson, R.T., “1999 Report to the Fifth Conference of the Parties of the
United Nations Framework Convention on Climate Change (Chairman’s
Report), IPCC”; available at www.ipcc.ch/press/speech11-99.htm; see also Aus-
tralian Greenhouse Office, “National Greenhouse Gas Inventory 2000” (Can-
berra), at www.greenhouse.gov.au/international/kyoto/index.html.
8. Greenpeace Australia Pacific, “Putting Renewables on Target: A 10%
Mandatory Renewable Energy Target”; available at www.greenpeace.org.au/
climate/solutions/powershift.html.
9. Id.
10. Commonwealth of Australia, Securing Australia’s Energy Future (2004),
at 133.
11. Roberts, Paul, The End of Oil: On the Edge of a Perilous New World (New
York: Houghton-Mifflin, 2004), at 44-64.
12. Wonacott, Peter, “Choking Demand”, Australian Financial Review, 14
July 2004, at 60.
13. Roberts, supra note 11, at 58-65.



Fuel taxes have been used predominantly to raise revenue
and have thus played an increasingly important role in the
overall tax mix. A survey of 21 OECD countries revealed
that the revenue from fuel taxes accounted for 7% of the
total tax revenue. Of this figure, the tax on mobility ser-
vices accounted for the greatest share in the OECD as a
whole, with petrol and diesel providing 59% and 30%,
respectively, of the fuel used for road transport; liquefied
petroleum gas contributed 1% (except in Australia, where
it accounted for 8%).14

The revenue from fuel taxes (or the taxes on petroleum
products) in Australia amounted to AUD 12.2 billion in
2001-02, accounting for 7.7% of the total tax revenue.15 In
the same period, expenditure on rebates and subsidies for
fuels amounted to AUD 2.9 billion.16 The net revenue to
the government therefore was AUD 9.3 billion. Petroleum
fuels are the only fuels that attract tax in Australia. Within
this group, the highest tax rate (around 38 cents per litre)
applies to fuels used predominantly in transport (petrol
and diesel).

Global policy developments in fuel taxation reflect a dis-
cernible pattern showing that tax policy has adapted to
tackle the ever-changing challenges presented by the
development and use of energy. Before the second half of
the 20th century, the traditional policy focus of fuel tax-
ation was on raising revenue, but afterwards the policy
focus was on addressing the needs of economic develop-
ment. Thus, taxes were levied on petroleum products used
in transport for general revenue-raising (at least before
World War I) and for funding the costs of road infra-
structure. In response to the shock of crude oil prices in the
mid to late 1970s, the focus shifted to energy security or
fuel diversity. To foster the development of substitute
petroleum products, low or zero fuel tax rates applied to
these substitutes.

The policy focus changed again in the 1980s, when gov-
ernments became (increasedly) aware of the effects of fuel
use on the environment and human health. Tax expend-
iture measures, such as low or zero tax rates, were again
invoked to reduce the cost of substitute petroleum prod-
ucts in a bid to change consumer behaviour. Towards the
end of the 1990s, the dynamics of change were driven by
governments’ concerns about the effects of change in
regional and rural communities, especially in the primary
production sector. To address this, governments again
imposed low or zero tax rates on substitute petroleum
products developed from agricultural products (e.g.
ethanol and other forms of biomass) in order to provide the
measures required for regional development and industry
assistance to communities in distress.

Despite the deliberate use of fuel tax policy since the mid-
1970s to increase the generation of renewable energy
capacity, petroleum products continue to be the dominant
source of energy for mobile energy needs. This is due pri-
marily to the availability of few economic substitutes for
petroleum products in internal-combustion engines and to
the fact that they provide reliable and high quality energy
in a relatively cheap, easily distributed and compact form.

4. CURRENT CONTRIBUTION OF RENEWABLES
TO THE ENERGY MIX

A 1995 study by the Stockholm Environmental Institute
predicted that fossil fuels will continue to dominate the
world energy supply until 2050 and that the contributions
from renewable and nuclear energy will also expand sig-
nificantly.17 Renewable energy currently makes up 10.5%
of Australia’s electricity supply. Around 90% of this
comes from hydroelectric power stations constructed
between the 1950s and the 1980s.18

The government has used a range of initiatives, such as
direct grants, generous tax concessions and mandatory
standards, to encourage the use of renewable energy in
Australia. One of the most significant measures for foster-
ing the development of renewable energy is the Mandatory
Renewable Energy Target (MRET). This measure was
announced by the federal government in the lead-up to the
Kyoto Protocol negotiations in its “Safeguarding the
Future” package.19 Under the MRET, a mandatory target
was set for electricity suppliers to satisfy an additional 2%
of Australia’s energy requirements from renewable
sources by 2010. Apart from creating additional renew-
able energy capacity, the measure is designed to reduce
greenhouse gas emissions and provide a larger base for
developing commercially competitive renewable energy
(Prime Minister’s Statement). This measure was given
legislative force through its enactment as the Renewable
Energy (Electricity) Act 2000. It is policed through the use
of “renewable energy certificates” which track the gener-
ation and purchase of renewable energy. While this meas-
ure was a world first and had the potential of increasing the
amount of renewable energy in the energy mix, the 2%
threshold was criticized as being relatively low compared
with the targets in other jurisdictions. For instance, Ger-
many is among the world leaders with a 12% renewable
target by 2010; the United Kingdom has a renewable tar-
get of 10% by 2010, which it hopes to increase to 20% by
2020; and India has flagged a 12% target by 2012. Propos-
als to increase Australia’s target by an extra 10% were
rejected by the federal government in its Energy White
Paper (Greenpeace prepared a paper canvassing the bene-
fits of a 10% MRET).20

The regulations under the Renewable Energy (Electricity)
Act 2000 adopt a broad definition of renewable energy.
The definition includes production increases from hydro-
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18. “Putting Renewables on Target: A 10% Mandatory Renewable Energy
Target”, supra note 8.
19. The Hon John Howard, “Statement by The Prime Minister of Australia”,
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Climate Change”, Office of the Prime Minister and Cabinet (1997); available at
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20. “Putting Renewables on Target: A 10% Mandatory Renewable Energy
Target”, supra note 8.



electric generation, power generated from the combustion
of native forest wood waste, and incineration of municipal
waste. The inclusion of these sources distorts the baseline
of the MRET, as the technologies involved are far from
sustainable.21

The state, territory and local governments have also been
actively involved in promoting the development of alter-
native energy sources and assisting industries in commer-
cializing and using sustainable energy technologies. For
example, under the Electricity Supply Act 1995 (NSW),
New South Wales imposes mandatory reduction targets on
its privatized electricity industry. In addition, the Victorian
government announced a plan of action in 2000 to combat
greenhouse gas emissions.

5. GREEN TAXES AND ENVIRONMENTAL
POLICY

A wide range of nomenclature is used interchangeably in
the literature to describe green taxes, including eco-taxes,
environmental taxes and ecological taxes. The OECD, in
cooperation with the International Energy Agency (IEA),
EUROSTAT and the European Commission, has formu-
lated the notion of “environmentally related taxes” to
encapsulate the range of different labels used to describe
these fiscal measures. The term implies that the name or
the express purpose of a given tax is not a criterion for
determining whether or not a tax is relevant to the envir-
onment since the use of labels can be misleading. Instead,
the term focuses on the economic rationale and effective-
ness of the tax. Consequently, the potential environmental
effect of a given tax is determined by its impact on the pro-
ducer and consumer prices in question, in conjunction
with the relevant price elasticities.22 For instance, even if
the existing fuel taxes are not expressly designated as
“environmental”, they still have the same impact on the
environment regardless of whether their express purpose
is to raise revenue or to combat climate change. The lit-
erature also draws a distinction between taxes and charges,
the latter being payments for specific services, such as the
treatment of sewage or waste collection. The OECD, in
cooperation with the IEA, the European Commission and
the European Environment Agency, has compiled a com-
prehensive database of environmentally related taxes and
charges.23

A cardinal principle of environmental policy that is inte-
gral to green taxes is the “polluter pays principle”. This
principle requires that the external environmental costs of
economic activities be, as far as possible, reflected in the
prices of the goods/services concerned and borne by those
who produce them and by taxpayers or the public at large.
Under this principle, the expectation is that these costs are
reflected as price signals in production and consumption
decisions, but the principle does not require that environ-
mental costs be imposed on the polluter.

Pollution is a negative externality – an economic activity
that pollutes or hampers the well-being of individuals who
are affected by it but receive no compensation in return. In
market economies, environmental degradation is essen-
tially caused by market failures, i.e. when prices do not

adequately reflect the environmental costs. The OECD
and the EU Commission both consider that environmental
taxes have the potential of reducing the costs of pollution
below the limits normally associated with normal regula-
tory practice. They may offer cheaper alternatives than
“command and control” measures to solve the same prob-
lems. In the context of the Kyoto commitments, for
instance, not using tax instruments now may mean
stronger alternative action in the future.

Environmental externalities can be internalized into a pri-
cing regime through the introduction of differential taxes.
In its bid to address air quality issues, for instance, Aus-
tralia introduced a fuel excise differential of 1 cent per litre
in 1994 (later rising to 2.4 cents per litre) to increase the
cost of leaded petrol relative to unleaded petrol. This was
designed to encourage motorists whose vehicles could use
either type of fuel to use unleaded fuel, or to convert their
vehicles so as to make them compatible with unleaded
fuel, and thus hasten the transition to vehicles using
unleaded fuel only. The use of leaded petrol was eventu-
ally phased out on 1 January 2002, when legislation ban-
ning its production and sale became effective. Sulphur is
present in all crude oils. Reducing the sulphur content in
fuels therefore cuts the harmful emissions and particulates
discharged into the atmosphere from vehicles. To achieve
this, the federal government, in its initiatives in “Measures
for a Better Environment”,24 foreshadowed reducing the
sulphur content of diesel fuel through an excise differen-
tial of 1 cent per litre from 1 January 2003, rising to 2 cents
per litre for 2004-05, and then mandating ultra low sulphur
diesel as from 1 January 2006.25

When green taxes are designed to change the relative
prices of fuels, their effectiveness in inducing consumers
to switch to the most cost-effective “cost mix” depends on
two major variables. First, there must be few technological
limits on fuel substitution. Second, while important gains
can be achieved with low levels of taxation, the need for
moderation in such cases is underscored by the fact that
sharp increases in fuel prices could have the opposite
effect, generating strong inflationary pressures. These
variables highlight the practical realities that impose limits
on fully internalizing the external environmental costs into
a pricing regime. In practice, non-tax measures (direct
regulation) have been used as invaluable complementary
instruments to accelerate the change in consumer
behaviour. The use of direct regulation in this manner has
changed previously accepted relationships between fuel
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use and its cost. Government-imposed standards have
improved the quality of fuels. In Australia, the lead con-
tent of fuels was abolished (through mandatory standards)
and, as mentioned above, the sulphur content is being
reduced (with ultra low sulphur diesel being mandated
from 2006).

The taxation of fuels has not stemmed the growth in the
use of motor fuels. The growth is due to the increase both
in absolute car numbers and in usage over the period. The
demand for transportation reflects the desire of individuals
for even more convenient and rapid access to goods and
services. For most individuals, private transportation is the
preferred form of transport. Total demand for transport is
therefore relatively insensitive to the price of fuel in the
short term because the demand for private transportation is
closely related to levels of income. In Europe, for instance,
the number of motor vehicles is growing despite higher
vehicle taxes and post-tax fuel prices. This increasing
demand is more a function of rising incomes in Europe.
Further, public attitudes to vehicle ownership are ambiva-
lent – “my car is indispensable, but your car causes con-
gestion”. The ineffectiveness of measures in this area has
not been helped by the fact that government policy on car
ownership has been inconsistent – committed to reducing
the impact of cars in general but, for reasons of the pub-
lic’s reaction, hesitant to impose any drastic measures to
realize the government’s objective.

The use of fossil fuels generates various external costs
which are often not reflected in the pricing of petroleum
products. A central obstacle to integrating externalities
into a fuel pricing regime is that, if the relationship of the
external costs to fuel use is indirect, the external costs do
not lend themselves to precise measurement. Fuel taxes in
such cases would be an inappropriate instrument for in-
ternalizing these costs for a variety of reasons. Road acci-
dents, for instance, are directly attributable to driver com-
petence, vehicle maintenance and/or road conditions and
have only an indirect link to fuel use. The same applies to
the noise effect of vehicle use. Its relationship to fuel use
is indirect as it varies with location and type of application
(a new vehicle as opposed to a poorly maintained old ve-
hicle) rather than with fuel use as such.

Road maintenance costs are another external cost that is
related to fuel use. The difficulty that becomes immedi-
ately apparent here is that the amount of fuel used is only
one of the causal factors relating to road maintenance
costs. These costs also depend on other factors, such as the
type of road and the type of vehicle (since road damage
increases exponentially with the mass configuration of
vehicles). In the state of New South Wales, this was par-
tially addressed by imposing the “3 x 3” fuel levy, intro-
duced in 1989 as a surcharge of 3 cents per litre on
petroleum licence fees.26 The revenue was earmarked to
fund road improvements and road safety. Although the
legislation introducing this levy had a sunset clause, mak-
ing it lapse at the end of three years, it continued until
August 1997, when the levy was declared unconstitu-
tional.27

External costs, such as those for road maintenance, are
now effectively internalized through variable electronic

road pricing systems. Most European countries, including
Germany, the Netherlands and Switzerland, have replaced
their fixed road charges with a vehicle tracking system to
implement a variable road pricing system. Under the latter,
the charges imposed on motorists vary with the distance
travelled, vehicle mass and vehicle emissions standards. In
Australia, the electronic tolling systems in operation (in
Brisbane, Melbourne and Sydney) charge according to
vehicle type and the section of road used.

The indirect and direct external costs of fuel use discussed
here raise the question of whether it is possible to devise
tax arrangements that effectively internalize the external
costs that were highlighted. As mentioned above, taxes are
not the most appropriate instruments for internalizing the
indirect costs. As to air quality issues and road main-
tenance costs, improvements in technology rather than the
use of green taxes have been more effective in dealing
with the external costs. Therefore, even if the external
costs can be determined, imposing a fuel tax on all users
might not be the best way to internalize them. Fuel taxes
tend to be poorly targeted and inefficient, and they can be
counterproductive.

The restructuring of existing taxes is another way in which
green taxes have been used to ensure that appropriate price
signals are sent to polluters regarding the impact of their
production and consumption decisions on the environ-
ment. The energy and transport sectors are some of the
possible areas where such restructuring could reflect the
polluting characteristics of the different products or activ-
ities. In the particular case of energy taxes, the restructur-
ing could be fashioned so as to benefit the environment by
increasing the relative prices of the most polluting prod-
ucts. This form of restructuring is essential as energy/fos-
sil fuel-based products are a main source of both pollution
and tax revenue. Since taxes on motor vehicle fuels
account for over 50% of the pump price in most OECD
countries, this provides considerable scope for restructur-
ing fuel taxes on the basis of environmental parameters, as
the Nordic countries, Germany, Ireland and the United
Kingdom have done. Australia has applied similar meas-
ures, albeit to a much lesser extent than these countries,
through the use of differential taxes and mandatory fuel
standards, as discussed above regarding the phasing out of
leaded petrol and sulphur in diesel.

The existing taxes could be also restructured to internalize
an externality such as air pollution by the introduction of
taxes based on the carbon content of the energy source
used. Such a measure can cause a change in the fuel mix as
the tax can be used to correct market failures or internalize
externalities. In the case of air pollution, for instance, the
introduction of a tax on carbon content can cause a shift in
the fuel mix from carbon-intensive fuels to greener fuels
derived from natural gas, biomass, etc.
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Unilateral measures designed to restructure the consump-
tion of energy in the transport, industry and domestic sec-
tors should be implemented with caution because, if the
measures are not replicated in competing countries, issues
of competitiveness may arise. The EU energy tax pro-
posals tabled on 17 March 1997 envisaged an increased
threshold in the European Union for the existing excise on
all forms of mobile energy, and the proposals recom-
mended the introduction of new taxes on stationary
sources of energy such as coal, electricity and gas. To date,
the EU Member States have not been able to agree on the
scope of future energy taxes, the rates to apply, or the sec-
tors (if any) to be relieved. One reason for the stalled nego-
tiations is that there appears to be no indication from com-
parable jurisdictions, such as the United States which is a
significant consumer of energy, that they will introduce an
energy tax similar to that proposed for the European
Union. Any attempt to unilaterally restructure the energy
tax regime in the EU could have far-reaching implications
for the relative competitiveness of industry in the region.

6. TAX EXPENDITURES

The oil shocks of the 1970s marked a watershed in the role
of tax policy in the energy sector. This was reflected in the
change in the reason for levying energy taxes. Before the
1970s, they were used exclusively as a general revenue-
raising instrument. Afterwards, energy taxes were used to
address fuel security issues, but later they also addressed
environmental protection and the general concerns regard-
ing “industry support”. The principal instrument for pur-
suing these objectives has been tax expenditures such as
incentives, tax subsidies, tax credits and government
grants.

Tax expenditures have been the instrument of choice
because of the perception that they tend to have a much
greater impact on consumer behaviour. Consumers per-
ceive taxes as punishment, while a subsidy (such as an
income tax credit) is seen as a reward. The effectiveness of
subsidies as opposed to taxes as a tool for modifying con-
sumer behaviour is also backed by empirical studies on
energy conservation and clean fuel vehicles which
revealed that subsidies applied to green power products
tend to be more effective than environmental taxes on con-
ventional power products in encouraging consumers to
choose the renewable energy option.28 The problem with
subsidies is that governments need to fund them. Despite
this, they are used extensively because they are more polit-
ically acceptable than taxes. In addition, subsidies can
stimulate innovation by shifting decision-making to the
private sector.

Tax expenditure measures, such as an excise-free regime,
have been used to promote the demand or consumption of
renewable energy with a view to reducing the price to con-
sumers and to influencing consumers to choose green
power. In the Netherlands, tax subsidies have been pro-
vided to consumers to encourage them to purchase green
power. The subsidy exempts consumers purchasing a
green power product from the eco-tax levied on electricity.
This measure was instrumental in changing consumer

behaviour. The combination of tax credits and concessions
at the production end and zero consumer rates has made
the subsidy’s impact on renewables much higher.

7. MEASURES TO ADDRESS ENERGY
SECURITY

Various measures have been used to address the issue of
energy security in Australia. These measures include gen-
erous tax deductions, excise exemptions, direct grants and
indirect subsidies. To increase energy capacity through oil
and gas exploration, for instance, the petroleum resource
rent tax was designed to provide favourable tax rates to
increase the incentives for petroleum exploration in fron-
tier areas.29 The tax was structured in such a way as to
allow investors to earn a reasonable rate of return, and
hence recoup some of their sunk costs, before they incur a
tax liability. The tax allows a 150% deduction for pre-
appraisal exploration costs in the frontier areas designated
by the Minister for Industry Tourism and Resources.

Excise exemptions and direct grants have also been used
to stimulate innovation to boost the production capacity of
renewable energy sources by shifting the decision-making
to the private sector. Sales of liquefied petroleum gas
(LPG), for instance, enjoy a full excise exemption. These
measures have fostered the development of the domestic
LPG industry to the extent that it is now the main alterna-
tive to petrol and diesel for transport in Australia.30 For
example,
– LPG accounts for 8% of Australia’s automotive fuels

market;
– over 0.5 million vehicles that use LPG are dual-

fuelled;
– over 1.25 million households and commercial

premises use LPG;
– around 37% of Australia’s production of LPG is

exported; and
– there are 2,500 automotive LPG conversion/service

and repair businesses and 65 automotive LPG com-
ponent manufacturers and suppliers in Australia.

World supplies of LPG, which naturally occurs with nat-
ural gas, are expected to increase by 70% between 2000
and 2020.31 The flaring of LPG is likely to be reduced, thus
increasing the output from refineries. The increased sup-
ply will be matched by the pent-up demand for bottled
LPG in countries such as China and India.
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28. Bennett, P. and N. Moore, “Consumer Preferences for Alternative Energy
Conservation Policies: A Trade-off Analysis”, 8 Journal of Consumer Research,
December 1981, at 321.
29. For purposes of the tax, the frontier areas are Australia’s offshore area.
30. Similar incentives have encouraged the growth of the compressed natural
gas (CNG) industry. Unlike LPG, however, CNG has a much smaller share of
the market with approximately 2,200 vehicles using less than 0.5% of this auto
fuel. This is due primarily to the absence of a widespread distribution network.
31. International Energy Agency, World Energy Outlook: Insights 2001
(Paris, 2001), at 139.



8. BIOFUELS AND ETHANOL

Biofuels are another renewable fuel source whose produc-
tion is heavily subsidized.32 Biofuels are produced from a
range of sources such as ethanol, bio-diesel (vegetable oil
crops, waste meat products such as tallow, and recovered
cooking oil) and methanol produced from biomass.
Ethanol, a liquid alcohol, is usually produced from
biomass crops rich in sugar, starch or woody (lignocellu-
losic) material. It is one of the major biofuels used in Aus-
tralia as an automotive fuel. Although Australia has a local
sugar and wheat industry, the production of ethanol is sup-
plemented by imports from Brazil since the local industry
is unable to produce enough raw materials to meet the pro-
duction capacity. Before September 2002, ethanol produc-
tion enjoyed an excise-free regime. In 2002, the govern-
ment announced a biofuels initiative worth AUD 50
million to enable renewable fuels such as ethanol to pro-
vide 2% of the country’s transport fuel.33 Under this initia-
tive, the government moved one step further by replacing
the excise exemption for ethanol with a two-tier regime
under which it is subject to an excise duty of approxi-
mately 38 cents per litre, which applies to petrol and
diesel. This change was intended to equalize the tax treat-
ment of fuels, thereby promoting tax neutrality. To realign
the measures with their renewable energy objectives, the
government in the same tax package provided a concur-
rent subsidy of 38 cent per litre to local ethanol producers.
This effectively removed the excise on locally produced
ethanol. The concession was not extended to imports. The
lack of uniformity in the excise regime was intended to
make imported ethanol much more expensive than it
would otherwise be. This industry protection measure was
designed to foster the development of the domestic
ethanol industry. The effective excise rate of zero, imple-
mented through a subsidy for local ethanol producers
equal to the excise rate, will be phased out during the
period 2008 to 2013 in order to provide parity of treatment
with imported ethanol.

In spite of government support, ethanol still accounts for a
very small proportion (about 0.03%) of the total fuel con-
sumption in Australia. The widespread use of ethanol as
an automotive fuel has been constrained by technical limi-
tations. For example, because ethanol is 30% less fuel-
efficient than petrol,34 it cannot power a vehicle as far on
an equivalent amount of petrol. Further, as an automotive
fuel, ethanol is usually sold as a blend with petrol because
vehicle manufacturers have said that blended fuels with
more than 10% ethanol could cause corrosive engine dam-
age and thus void warranties.

The government appears to be caught in a catch-22 situ-
ation regarding its industry support measures. On the one
hand, the renewable energy sector has consistently main-
tained that the viability of its industries would be jeop-
ardized if the existing tax concessions are reduced. On the
other hand, if government subsidies in the form of excise
exemptions continue, the revenue forgone is likely to be
increasingly significant if production expands. It has been
estimated that, if ethanol captured 10% of the market for
petrol by 2010, the revenue loss would be about AUD 688
million per annum for ethanol alone.35

9. NON-TAX MEASURES

Fiscal instruments (in particular, grants, subsidies and
levies) have also been used with the specific objective of
altering market prices in the form of transfers to con-
sumers via underpricing. To address the dual challenges of
reducing greenhouse gas emissions and improving the
quality of urban air, the Australian government launched
“Measures for a Better Environment”, a package compris-
ing non-tax measures that targeted programmes outside
the tax system.36 The initiatives were designed to increase
the utilization of green energy products by consumers. The
use of non-tax measures (grants) to address greenhouse
gas emissions is in line with the government’s stance that
it does not consider more taxes to be the answer to redu-
cing Australia’s greenhouse gas emissions.37 The pro-
grammes include:

(a) The Energy Grants (Credit) Scheme. It became effect-
ive on 1 July 2003 and provides incentives for using clean
fuels in line with the government’s overall environmental
objective to improve air quality.38 Towards this end, busi-
nesses (especially in rural and regional Australia) are eli-
gible for grants in respect of fuel used for certain desig-
nated activities in order to reduce their costs. The grants
vary with the activity and are available only if certain eli-
gible fuels are used.39 For this purpose, the eligible fuels
are diesel, natural gas products (LPG, compressed natural
gas (CNG) and liquified natural gas (LNG)), ethanol and
other biofuels.

(b) The Alternative Fuels Conversion Programme. This
provides a range of incentives to encourage operators of
heavy commercial vehicles and public transport buses to
use CNG or LPG instead of diesel. These measures are
backed by a CSIRO study which compared transport fuels
in heavy vehicles and concluded that the use of LPG and
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32. The parliamentary debates indicate that the excise treatment of LPG and
ethanol was specifically designed to diversify Australia’s liquid fuel sources
with a view to insulating the economy from potential increases in the price of
crude oil. See House of Representatives Hansard, 28 February 1980, at 507-508.
33. For the government’s policy announcement on biofuels, see National Party
of Australia, Biofuels for Cleaner Transport, Policy Statement; available at
www.nationalparty.org/policies/2001-10-31-biofuels.htm#twf.
34. International Energy Agency, Automotive Fuels for the Future: The Search
for Alternatives (Paris, 1999), at 51.
35. ABARE, Viability of Sugar Cane-based Ethanol (Canberra, 2001).
36. For “Measures for a Better Environment”, see note 24, supra; AUD 321
million in grants was allocated over four years; available at
www.deh.gov.au/atmosphere/airquality/measures.html.
37. Senator, the Hon Robert Hill, “Australia Balances Environment with
Expanding Economy”, Press Release of 8 August 2001; available at
www.ea.gov.au/minister/env/2001/mr08aug201.html.
38. The fuel tax rebate system that preceded the Energy Grants (Credit)
Scheme (The Diesel Fuel Rebate Scheme and the Alternative Fuels Grant
Scheme) was partial and inconsistent since some intermediate uses of fuel were
rebated if the fuels were used for certain applications.

The objectives of the new scheme are set out in the Diesel and Alternative
Fuels Grants Scheme Act 1999: “The purpose of the Energy Grants (Credits)
Scheme will be to provide active encouragement for the move to the use of
cleaner fuels by measures additional to those under this Act, while at the same
time maintaining entitlements that are equivalent to those under this Act and the
Diesel Fuel Rebate Scheme, including for the use of alternative fuels.”
39. The Australian Taxation Office administers the scheme. Further infor-
mation is available at www.ato.gov.au/nonprofit/content.asp?doc=/content/
34967.htm.



CNG in such vehicles results in better air quality than low
sulphur diesel fuels.40

To encourage the use of gas technology in vehicles, grants
have been allocated under the programme:41

– a subsidy of up to a 50% to meet the additional costs of
purchasing new commercial vehicles over 3.5 tonnes
that are fuelled by CNG or LPG (compared with their
conventionally fuelled equivalent); and

– a subsidy of up to a 50% to cover the costs of convert-
ing existing conventionally fuelled heavy vehicles to
CNG or LPG.

(c) The Product Stewardship Oil Scheme. This is
designed to encourage the reuse of waste oils by making a
payment to oil recyclers for the treatment of waste oil
products. The scheme is funded by a levy of 5 cents per
litre paid by manufacturers of virgin oil and lubricants.
The proceeds of the levy are earmarked to fund the pay-
ments made to oil recyclers.

(d) Adoption of the international (Euro) vehicle emission
standards.

10. EVALUATION – THE FISCAL CONCESSIONS
FOR RENEWABLE FUELS

The foregoing analysis has demonstrated the extent to
which the tax treatment of alternative fuels has been
driven by the policy of promoting their use instead of
petroleum-based fuels. The predominant instrument used
to realize this objective has been subsidies. Their popular-
ity is evidenced by the fact that they account for a consid-
erable proportion of public expenditures.

It is difficult to ascertain precisely the full extent of energy
subsidies worldwide as many of them remain undocu-
mented or unidentified – particularly the subsidies implicit
in environmental externalities. This notwithstanding, the
OECD has conservatively estimated that a total of USD
331 billion is spent annually on fossil fuel and nuclear sub-
sidies. Of this figure, the OECD countries account for
approximately USD 71 billion.42 In Australia, the total
expenditure on fuels, rebates, subsidies and grants pro-
vided in 2001-02 amounted to approximately AUD 2.9
billion.43

Another study of direct energy subsidies in the EU from
1990 to 1995 revealed that they were not environmentally
friendly – almost 53% of the total subsidies benefited the
fossil fuel sector, while only 6% was devoted to develop-
ing renewable energy sources. As pointed out earlier, how-
ever, mandating renewable energy targets is likely to tip
the scales towards an increase in capacity of renewables as
part of the overall tax mix.

Since the energy sector accounts for more than its 
fair share of environmental externalities, providing sub-
sidies reverses the cardinal principle of sustainable devel-
opment – “the polluter pays” to “pay the polluter”.

Further, a cardinal principle governing the design of taxes
is that economic choices (purchasing and investment deci-
sions) should be left unaffected as far as possible. Tax
incentives have the potential of modifying behaviour.

Such outcomes can adversely affect the efficient allocation
of resources since economic choices are then driven by the
structure of the tax system instead of economic consider-
ations. For instance, the government recently conceded
that an AUD 44 million sugar assistance scheme ear-
marked for diversifying the sugar industry into new prod-
ucts such as ethanol had been frittered away by farmers
into mill maintenance. As an editorial comment pointed
out: “... the government must stop holding out perverse
incentives for cane growers to stumble along when in its
present form the industry will never compete with an enor-
mous industry in Brazil that employs cheap labour on
enormous farms.”44

The structure of the fuel tax system does not ensure neu-
trality because substitute fuels are not uniformly taxed
(excised). Petrol and diesel, for example, attract a levy of
38 cents per litre, while most substitutes are excise free.
The excise differential makes petrol and diesel much more
expensive than they would otherwise be. While it can be
argued that this is the intended consequence of the exemp-
tion, it distorts fuel-use decisions. As a result, resources
are invested in certain fuels because of their tax status
rather than because of their intrinsic nature in terms of
cost-effectiveness or environmental performance.

The differential tax rate for readily substitutable fuels
reflects a deliberate government policy to encourage the
allocation of resources to the production of particular
types of fuel, but it creates administrative costs if the con-
cessions are restricted to certain uses.45

11. RESTRUCTURING ENVIRONMENTALLY
DETRIMENTAL SUBSIDIES

Various interconnected issues arise when considering sub-
sidy reform in the energy sector. The complexities of dis-
entangling these issues were articulated by David Rood-
man in his book Natural Wealth of Nations (London:
Earthscan, 1991), at 31: “Few public policies are as
unpopular in theory and popular in practice as subsidies.”

There are two aspects to reforming subsidies in the energy
sector. The first relates to removing or adjusting perverse
subsidies (e.g. exemptions or other concessions that have a
detrimental effect on the environment) in order to internal-
ize the external environmental costs associated with
energy use. Subsidies in this category directly foster
dependence on fuel. An example is Australia’s fringe
benefits tax (FBT) legislation. The FBT is a tax imposed
on employers who provide non-salary benefits to employ-
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43. See note 15, supra.
44. The Australian, 7 March 2005, at 8.
45. This was the case with the Diesel Fuel Rebate Scheme and the Alternative
Fuel Grants Scheme, discussed in note 38, supra.



ees (e.g. use of cars, discounted goods, entertainment and
low-interest loans) in lieu of salary. The arrangements
under the legislation encourage the increased use of pri-
vate vehicles and hence the consumption of fuel, thereby
compounding the problem of traffic congestion. The legis-
lation provides significant concessions for employer-pro-
vided vehicles, even when not used for business or work-
related purposes. Because the car is financed out of the
employer’s pre-tax income, this reduces the real cost of
vehicle ownership by about 50%. In addition, under the
concessional method for computing the FBT, higher rates
are imposed on vehicles that travel shorter distances dur-
ing the year (especially vehicles travelling less than
25,000 kilometres during the year). These arrangements
provide incentives for behaviour that has a detrimental
impact on the environment, such as:
– increased vehicle sales (as the after-tax price is

reduced relative to other goods and services);
– a bias towards selecting larger and less fuel-efficient

vehicles (as the additional costs of larger vehicles are
reduced);

– increased vehicle use, particularly for commuting; and
– reduction in the use of alternative passenger transport

options, in some cases reducing economic viability.46

As a result of these provisions, employer-provided cars are
commonly included in employee-remuneration packages.
It is estimated that around 40% of the passenger vehicles
used in peak traffic periods are either corporately owned
or provided as a fringe benefit.47

Redressing the anomalies of the FBT arrangements
requires restructuring the existing taxes. This can be
achieved by:
– introducing specific provisions favouring the use of

more energy-efficient vehicles;
– confining FBT benefits to four-wheel drive vehicles to

employees whose work requires the use of a vehicle;
or

– tackling the FBT concessions in the context of a
broad-based review of the tax system which provides a
trade-off in the form of reduced tax rates in return for
removing the concessions.

The second issue deals with the distortions that subsidies
have on economic decisions. Broadly-based indirect taxes
often provide for minimal exemptions. Such taxes exhibit
greater features of tax neutrality as they tend to have a
minimal impact on particular economic choices. The inci-
dence of indirect taxes designed to raise revenue (as
opposed to e.g. influencing behaviour) is expected to fall
on consumers only. When such taxes are paid by busi-
nesses and not rebated, the tax cascades with the result that
the incidence of the tax on different goods and services is
uneven. This distorts relative prices, and therefore con-
sumption and production patterns. For example, products
which must be transported over long distances by road
bear higher rates of effective tax than products which do
not. These issues were considered by the Fuel Taxation
Inquiry. Its report recommended, inter alia, reducing the
adverse impact of the current tax system on the allocation
of resources by restructuring the fuel tax system.48

In response to some of the recommendations in the Fuel
Taxation Inquiry Report, the government flagged a phased
removal of subsidies for petroleum-based substitute prod-
ucts in its Energy White Paper.49 The Energy White Paper
set out a time line for introducing a range of measures for
fuel excise reform (for the period 1 July 2006 to 1 July
2015). The measures:
– propose a phased reduction of the excise for the busi-

ness use of fuel in on-road applications of heavy com-
mercial vehicles as well as off-road applications of
fuel50 by providing partial excise credits for fuels used
in those applications. A major criticism of this meas-
ure is that it favours road use at the expense of rail
freight and therefore perpetuates the dependency on
fossil fuels;

– propose restructuring the energy taxes so that the fuel
excise rates will be based on energy content rather
than volume. It is hoped that this will encourage
motorists to use renewable energy;

– provide a generous transition period which give indus-
tries such as LPG and new fuels time to establish
themselves in the competitive marketplace; the excise
exemption for alternative fuels is to be extended to 1
July 2011, after which such fuels will attract a 50%
discount on energy content based on excise rates; and

– establish the Low Emissions Technology Develop-
ment Fund to support low-emission technologies that
could reduce greenhouse gases.

The removal or adjustment of the fiscal provisions (e.g.
tax exemptions and subsidies) that have a detrimental
effect on the environment should be done with caution
because some subsidies are provided to support certain
social objectives and sectors of the economy. Their sudden
removal could lead to social disruption unless transitional
measures are put in place through social support pro-
grammes. Further, a 1999 study by the International
Energy Agency of eight of the largest countries outside the
OECD51 found that removing subsidies could reduce pri-
mary energy consumption by 13%, lower carbon dioxide
emissions by 16% and increase GDP by almost 1%
through higher economic efficiency.52 For OECD coun-
tries, however, the scope for reducing the consumption of
fossil fuels and related airborne emissions through the
removal of subsidies was thought to be more modest.
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12. BEYOND RENEWABLES

In the overall context of fostering renewable energy tech-
nologies, two main sets of issues should be addressed by
policy measures – increasing renewable energy capacity
and promoting the development of energy-efficient tech-
nologies. The efforts to increase renewable energy cap-
acity have been stymied by subsidies for fossil fuels, with
the result that they have tilted the level playing field in
favour of energy sources that are heavily polluting, artifi-
cially cheap and non-renewable. The roles of fiscal and
direct regulatory measures in addressing the issue were
examined at length in this article.

Taxes can be used to internalize environmental external-
ities, but they are not the most effective instrument in most
cases. There is therefore a need for caution in mechanic-
ally attempting to link taxes with environmental effect-
iveness. While economic analysis suggests that fiscal 
policies may be the most economically efficient, such
analyses often assume perfect market conditions and an
ubiquitous “real actor”. It is possible to achieve gains in
some areas with low levels of taxation. At the same time,
however, it is worth pointing out that the environmental
effectiveness of some taxes depends as much on the rela-
tive tax rates on related products (e.g. petrol and diesel) as
on their absolute rates. In fostering the drive to embrace
green taxes, one needs to be mindful of the fact that some
green taxes are so effective that they destroy their tax base
and thus yield little or no revenue.53

On the other hand, it can be argued that, despite the short-
comings of the fiscal instruments mentioned in the previ-
ous paragraph, perfection cannot be made an enemy of the
good. The externalities associated with fossil fuel use still
pose a real threat. In Australia, this means that, to effect-
ively address this issue, the debate on introducing a carbon
or energy tax (an issue rejected by the federal government
in 2000) should be revisited. Most of the EU Member
States have already introduced such a tax in one form or
another.

Tax concessions for the development of petroleum substi-
tutes have been slow to increase renewable energy cap-
acity in the marketplace. The relegation of renewables to a
small proportion of the transport fuel market is primarily
attributable to the fact that these fuels:
– typically involve higher capital costs;
– are less convenient in terms of storage; and
– are relatively less energy-efficient than petroleum-

based fuels.

It is unlikely that the slow pace in increasing renewable
energy capacity is likely to change in the foreseeable
future. In all probability, the expectation is that develop-
ments in new engine technology are likely to replace the
dependence on petroleum products or their substitutes.
This view is supported by an IEA study which found that
the benefits for local air quality which motivated govern-
ment subsidies for alternative fuels over the past decades
are diminishing as emissions performance improves for
conventional engines and fuels. The study noted that:
– most alternative fuels (including those derived from

natural gas or LPG) do not offer significant green-

house reductions over the conventional fuels used in
engines manufactured to meet modern standards; and

– it was possible for renewable fuels from plant sources
(ethanol or methanol) to bring about an 80% reduction
in greenhouse gas emissions in the longer term, com-
pared with fossil fuels.54

The IEA also noted that, given the current level of agricul-
tural technologies and fuel-conversion processes, only
ethanol from high sugar feedstock (e.g. sugar beets and
sugar cane) and methanol from cellulosic materials could
be considered as realistic options for large-scale fuel pro-
duction. But to produce biofuels at levels which will bring
about a significant displacement of petroleum-based fuels
would require purpose-grown crops on a massive scale to
produce the raw materials. For instance, the IEA estimated
that, to produce sufficient ethanol from sugar beet to
replace 10% of the demand for petroleum for transporta-
tion would require around 3% of total world cropland. The
sheer scale required to produce the inputs and the potential
external costs of such a venture55 led the IEA to question
the value of using scarce biomass resources for transporta-
tion, considering the renewable sectors’ high dependence
on subsidies to maintain their viability.

This article has also highlighted the substantial strides that
investment in the development of improved fuel standards
and engine technologies have achieved in addressing some
of the technical challenges faced by governments in their
attempt to use taxes to internalize some of the external
costs of energy use. For instance, the more efficient tech-
nologies developed for the combustion of fuel in motor
vehicles (e.g. catalytic converters that improve air quality)
have considerably improved air quality and reduced
greenhouse gas emissions. The limitations of existing
technology pose continuing challenges. This has created a
situation in which some specific measures to improve
greenhouse performance have been at odds with the
objectives of improving air quality. For example, because
diesel engines are more efficient than petrol engines, they
have the potential of reducing greenhouse gas emissions
per kilometre travelled. The flip side, however, is that
diesel as an engine fuel is associated with the emission of
higher levels of particulates and nitrous oxides than con-
ventional petrol engines.

Vehicles powered by alternative fuels, such as electric and
fuel cells or hybrid/electric engines (Toyota Prius and
Honda Insight), are expected to bring about further
improvements in fuel efficiency and emission reductions
when compared with standard vehicles. The drawbacks
are that the factors that influence demand for transport fuel
change slowly. Further, it takes time for improvements in
engine technology to become widespread in vehicle fleets.
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For instance, the high cost of alternative fuel-powered
vehicles means that they cannot replace conventionally
powered vehicles in the foreseeable future in such a way
as to have a significant impact on the environment. The
outlook is grim when one considers that the average age of
Australia’s vehicle fleet in 2003 was 10.4 years and that
sales of new vehicles each year represent only 7% of the
total stock of vehicles.56 These considerations mean that
the environmental impact of alternative fuel-powered
vehicles could be minor. One way of addressing this is for
governments to change their procurement policies by leas-
ing and/or purchasing only more energy-efficient vehicles.
While such vehicles have a high unit cost, the long-term
benefit of such a policy is that the vehicles will trickle into
the second-hand vehicle market and augment the fleet of
green vehicles on the road. Developments such as these
will reduce the reliance on fiscal instruments to encourage
the use of environmentally friendly fuels.

Renewable energy’s current share of total energy con-
sumption remains small relative to non-renewable energy
sources, and this is likely to be the case for a long time.
Despite this, renewable energy capacity is expanding
enormously from a small base. Continuing government
funding and support through fiscal measures and other
instruments will drive its growth in the future. In address-
ing the issue of fuel diversity, therefore, taxes and incen-
tives will still play a vital role by fostering technological
developments designed to increase renewable energy
capacity.
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