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1. Introducing Environmentally Related Taxes: A 

Window of Opportunity for China 

 The transition from a strictly planned economy to a socialist market economy 
which China has undertaken has enabled impressive economic growth rates over more 
than two decades and has been significant for reducing poverty and increasing 
standards of living. Environmental challenges such as air and water pollution have 
nevertheless gained more prominence not only as a problematic side-effect to this 
economic development but also because with rising incomes preferences become 
stronger for protecting the environmental and amenity values. Furthermore, balanced 
management of natural resources as a basis for China’s economy is necessary. 
Sustainable use of energy and raw materials will be required to avoid future 
bottlenecks for harmonious development and economic growth.  

 A number of measures have been introduced exactly to address these challenges. 
China’s innovative legislation for a “circular economy” in particular seeks to close the 
material cycle loops so as to maximise on resource efficiency and effectiveness. Still, 
most of China’s environmental legislation continues to be based on 
command-and-control approaches, and have not taken advantage of the dynamics of a 
more market-oriented approach. Targets for annual improvement in energy efficiency, 
for instance, are more likely to be smoothly implemented when underpinned by 
economic signals that provide clear benefits to improved management, than when 
simply imposed on enterprises. 

 A large number of charges and fees are already in place in China’s environmental 
protection administration42, but these charges and fees are mainly aiming at raising 
money for the provision of certain services or licenses, and are not providing effective 
incentives for changing behaviour or investment decisions are not well reflecting the 
actual external costs involved with the long-term chronic impacts of pollution. They 
also do not price the relative scarcity of natural resources, such as exhaustible energy 
carriers, and so do not convey the opportunity costs involved. 

 The term socialist market economy refers to a market-economy that is 
constrained by more than a pair of invisible hands, but by mechanisms and incentives 

                                                        
42 See the Chinese contributions to the Task Force and the Interim Report 
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that serve to correct effectively for market failures, whether relating to social or 
environmental aspects. Around the world decision-makers have obtained mainly 
promising experiences by attaching price signals to natural resource depletion and 
pollution. Market-based economic instruments not only offer the prospects for better 
environmental protection and energy efficiency, but also entail a stronger impetus for 
a sounder economic development with improved competitiveness due to the pressure 
on enterprises to improve on innovation of processes and products. This dynamic 
efficiency (see below section 2) of market-based instruments can be reinforced under 
environmental tax reforms. A China-US Joint Economic Study, for example, shows 
that 16 % of costs could be reduced to achieve the 11th Five-year targets of 
energy-saving and pollution abatement in China’s power sector by applying an 
emission trading system, instead of command-and-control instruments. It is likely that 
energy-/carbon-taxes would have similar impacts. 

In 2007, the OECD Environmental Performance Review of China recommended, 
inter alia, that China, 

“review price levels for energy, water and other natural resources so as to better 
reflect their scarcity value and internalise externalities; consider mechanisms to 
compensate or mitigate their impact on poorer sections of the population and regions 
that would be adversely affected by such price increases; 

consider establishing an inter-ministerial group to examine how environment-related 

taxes might be restructured to help better achieve environmental policy objectives; 

increase and diversify the sources of environmental finance by fuller implementation 
of the polluter pays and user pays principles, and increase the effectiveness and 
efficiency of allocating public environmental expenditure” (OECD 2007, p.176). 

 

There is a window of opportunity for China to develop an innovative interaction 
between its overall social planning system and the use of government-controlled 
market-based instruments in the energy and environment sectors. In the first instance, 
it is imperative to improve energy efficiency in view of the energy requirements for 
continued economic development and China’s position as a net importer of energy. In 
addition, the desire to reduce overall environmental burdens for the economy, as 
reflected in the 11th 5-year plan, combined with pre-existing energy taxes and 
environmental levies, presents a policy platform that can be extended into a coherent 
and effective architecture of economic incentives that allow for improvements in 
overall economic and social welfare. Given that the drafting phase for the 12th 5-year 
plan has begun, making considerations on the use of environmentally related taxes to 
improve long-term energy efficiency is very timely. 

Over the last fifteen years, the use of environmentally related taxes has significantly 
increased in a number of OECD countries. The purpose of this report is, based on a 
brief review of this experience, to draw lessons and policy conclusions for China. 
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2. Why Environmental Taxes? 

 The regulatory (“Command and Control”) approach to environmental protection, 
compared with the economic instruments, presents advantages and shortcomings. One 
advantage of regulations is that there is a long-standing experience in other fields of 
public concern, such as health and safety, labour and so on. In some cases existing 
regulatory structures and institutions can be used. Another advantage is that 
regulations may provide an effective means of preventing hazards and irreversible 
effects. Finally, regulations provide a promise as to the achievement of environmental 
goals on emission flows: once an emission standard is fixed, one should be sure that 
emissions will not exceed this limit, provided there is strong and effective 
enforcement. 

On the other hand, regulations have a number of weaknesses43: 

1. Enforcement often proves to be difficult or weak, mainly owing to the great 
number of controls, administrative requirements, staff (inspectorate, corps of 
engineers, lawyers and so on), legal procedures in case of non-compliance and so on. 
The situation varies between countries, but it is generally acknowledged that lack of 
staff to carry out controls and enforcement makes the probability of being caught 
rather small; even so, non-compliance fines are usually too low to function as a real 
deterrent. A low non-compliance fine multiplied by a low probability of being caught 
remains preferable to having to pay the marginal cost of pollution abatement. 

2. Another drawback of regulations is that they may too easily be subject to 
bargaining and negotiations between public authorities and the private sector, possibly 
cheating. It is, of course, natural that while a polluting plant is seeking a licence to 
operate, the terms and conditions of this licence should be subject to negotiations. 
However, one must strike a delicate balance, and negotiations can become easily 
influenced and challenged by lobbies and pressure groups; asymmetry of information 
between economic sectors and regulators can also affect the regulatory process. As a 
matter of fact, industry often prefers to be subject to direct regulations rather than to 
taxes and charges, because it is much more difficult to negotiate and evade taxes. 

3. A major limitation of regulation is that it is static and lacks incentive. Regulations 
and standards, laboriously negotiated, are not likely to evolve rapidly, especially when 
embodied into legislation. For instance, technical progress will become embodied in 
new regulations and standards only after a long time.  

4. Finally, regulations are costly, not only at the enforcement level, but mainly 
because they are not efficient in economic terms. This is why economic instruments 
(in particular, taxes, charges and tradable permits) are being increasingly introduced 
in environmental policies. 

 

                                                        
43 Based on Barde (2000) 
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The static and dynamic efficiency of taxes are key features of environmental 

taxes. 

Box 5.1 Defining environmental taxes and charges 
OECD (and IMF) defines a tax as a compulsory, unrequited payment to general government. 
Taxes are unrequited in the sense that benefits provided by government to taxpayers are not 
normally in proportion to their payments. The term environmentally related taxes is used by 
OECD to describe any tax levied on tax-bases deemed to be of particular environmental 

relevance. This implies that the name, or the expressed purpose, of a given tax is not a criterion 
for deciding whether or not a tax is relevant for the environment. 
Charges are compulsory requited payments, i.e. a service is provided in proportion of the 
payment (for instance, sewerage charges). Charges can also be paid into specific "funds" and 
earmarked for specific environmental purposes, without necessarily having a direct 
proportionality to the service rendered.  
Emission charges or taxes can be defined as a payment for each unit of pollutant discharged 
into the environment or for each unit of environmental damage. For instance, a thermal power 
plant can be charged an amount of USD 100 per tonne of carbon dioxide emitted into the 
atmosphere; a pulp mill or a manufacturer of dairy products can be charged USD 50 per tonne of 
BOD discharged into a river. The pollution tax is in fact a payment (a price) for the use of 
environmental resources (the atmosphere, the water, soil and so on).  
Product taxes are applied to, and thus increase the relative prices of, products which create 
pollution when they are manufactured, consumed or disposed of. This constitutes a major part of 
the taxes with an environmental impact in most OECD countries. Taxes on energy (e.g. carbon 
and sulphur taxes on fuels) form a large category. Other examples are taxes on fertilizers, 
pesticides and batteries. 

 Polluters will react automatically to the tax by reducing emissions to the level 
where the unit rate of the tax and the marginal pollution abatement cost (that is, the 
cost of removing one additional unit of pollutant) are equal. On Figure 1 the marginal 
abatement cost (MAC) curve increases from right to left because the more a pollutant 
is abated, the higher the unit (marginal) costs. If a tax with a rate t* is imposed, the 
polluter will abate pollution from B to P* because beyond this level (A on MAC) it is 
cheaper to pay the tax than to abate emissions further. 

The consequences of pollution taxes can be better understood when referring to what 
economists call the “optimal” level of pollution. This optimum level corresponds to 
the point where MAC equals marginal external (or damage) cost (MEC). Any 
departure from this level (point A in Figure 5.1) implies a welfare loss, because either 
pollution damage exceeds abatement costs (moves to the right of A on MDC) or 
abatement costs are higher than damage costs (move to the left of A on MAC). None 
of these situations is satisfactory from an economic point of view. 
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Figure 5.1 

Ideally, the pollution tax should be fixed to obtain this optimal level: a tax fixed at 
level t* would achieve the optimal pollution level P*.. This of course implies that the 
marginal external/damage costs can be estimated, a condition difficult to fulfil in 
reality. It is interesting to see that with a tax t*, the payment of the polluter can be 
divided into three parts: surface P*AB, which is the total pollution abatement cost 
(surface under MAC); surface OAP*, which is the residual damage tax, corresponding 
to the residual damage OP* (surface under MEC); and surface Ot*A, that is, a 
“residual tax” which can be interpreted as the payment of a tax for using scarce 
environmental resources, or payment or a resource rent. Note that surface OAB 
reflects the total value of the internalized environmental costs (abatement costs plus 
damage costs). We can see that the tax imposes an additional burden on the polluter 
who pays the abatement costs (P*AB) plus the tax (Ot*AP). If an emission standard 
P* was imposed, the polluter would only pay the pollution abatement costs. 

 This feature of pollution taxes has very important financial and distributive 
consequences. Although the tax can minimize the global abatement costs, that is, the 
sum of abatement costs of all polluters (see below), individual polluters will bear 
heavier costs owing to the payment of the tax on top of abatement costs. This is one 
reason why industry is often strongly opposed to environmental taxes and charges. 

Furthermore, taxes imply a financial transfer to the government which entails 
significant distributive consequences. 

 If the only virtue of taxes was automatically to achieve a given level of pollution 
abatement, this would not constitute a great advantage over standards and regulations. 
Pollution taxes have three major additional advantages  

(i) Static efficiency 

 A key feature of taxes is that they minimise total abatement cost by equalising 
marginal abatement costs across polluters. This is the so-called static efficiency 
feature of pricing mechanisms (taxes and tradable emission permits). On Figure 5.2 
three firms with different marginal abatement cost are depicted.  

 Marginal 
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 Figure 5. 2 

If public authorities would like to see total emissions reduced to 50%, they could e.g. 
require each of the three firms to halve their emissions, or they could introduce a tax t 
per unit of emissions. In this simple setting, the environmental impacts of the two 
approaches would be identical, as would the impacts on Firm 2. However, in the tax 
alternative, Firm 1 would increase its abatement effort, so as to lower emissions from 
E11 to E12,. Its abatement costs increases with the light shaded area in the figure. Firm 
3 would abate less than in the case of uniform emission reductions, so that its 
emissions increase from E31 to E32, and its abatement costs decreases with the dark 
shaded area in the figure. As the distance between E11 and E12 is equal to the distance 
between E31 and E32, it is obvious that the cost decreases in Firm 3 are larger than the 
cost increases for Firm 1, meaning that total abatement costs for society as a whole is 
lower when taxes are used to equalise the marginal abatement costs between the three 
producers. 

 A number of empirical evaluations of the gains obtained with taxes or tradable 
permits (see below) have been made; they indicate that cost savings can be substantial 
(for example, Tietenberg (1990) indicates a number of cases where least cost policies 
can be up to 22 times cheaper than command and control). 

(ii) Dynamic efficiency 

 Taxes provide a permanent incentive to pollution abatement. Emission standards 
do not provide an incentive to polluters to reduce pollution beyond the standard 
(except in the search for a good public image or in anticipation of further tightening of 
emission limits). However, a tax provides a double stimulus.  

 First, it is a stimulus to reduce pollution when abatement costs decrease. Assume 
that, owing to technical progress, the marginal abatement cost is reduced from MAC1 

to MAC2 (Figure 5.3). In the case of an emission standard S1, the level of emission 

will remain unchanged and the polluter will save surface ABC. If, however, a tax, t, is 

imposed, emissions will be reduced to level S2. The tax is also a stronger stimulus to 
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technical change (that is, to develop more efficient pollution abatement techniques) 
because technical change (shifting from MAC1 to MAC2) provides a double cost 
saving: abatement costs (surface ABC) and reduced tax payment. 

Figure 5.3 

(iii) Taxes provide revenue 

 Taxes provide government revenue which can be added to the general 
government budget or earmarked for specific environmental purposes. The revenue of 
environmental taxes can also be used to reduce or remove existing distortionary tax 
provisions (see section 7).  

Tradable emission permits 

 It is important to note that tradable emission permits share the same static and 
dynamic efficiency of emission taxes and are increasingly used in environmental 
policy, following the pioneering and early experiences in the United States in the 
1980s and beyond. The most prominent examples relate to the US “SO2 allowance 
trading programme” introduced in 1990, and the recent European Union carbon 
trading introduced in 2005. Other trading systems have been implemented in various 
areas in OECD countries (fisheries, water, land, NOx, lead in gasoline, etc.). 
Experience indicates that these programmes have provided substantial cost savings. If 
auctioned, permits also provide government revenue. In most instances, permits have 
been, at least initially, “grandfathered”, i.e. allocated freely. During the second phase 
of the EU carbon trading system (2008-2012) and beyond, carbon quotas will be 
progressively auctioned, albeit with a number of exceptions for selected industry 
sectors and Member States. 

3. Policy Options to Introduce Environmental Taxes 

 Most OECD countries have undertaken significant (general) tax reforms since the 
end of the 1980s. Over the past fifteen years, there has been a general trend in OECD 
countries to reduce both personal and corporate income tax rates, accompanied by 
base-broadening and an increasing use of consumption taxes such as VAT. The trend 
to reduce income tax rates has accelerated recently, with the OECD average of 
marginal tax rates on high-income earners falling by 2 percentage points from 2000 to 
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2003, while for average workers it fell by about 1 percentage point. Meanwhile, the 
average corporate tax rate fell by about 3 percentage points. These developments have 
contributed to reductions in the OECD average tax-to-GDP ratio of about 
1 percentage point. 

 Such reforms provide an excellent opportunity to introduce an environmental 
dimension in taxation, i.e. a “greening” of tax systems. Starting in the early 1990s, a 
number of countries, in particular in the EU, have implemented so called “Green Tax 
Reforms”, which generally can (or should) consist of three complementary measures: 

reduction or elimination of environmentally harmful subsidies, including direct public 
expenditures, “market price support” and/or exemptions and other provisions in 
environmentally related taxes;  

restructuring existing taxes according to environmental criteria; and/or 

introducing new environmentally related taxes. 

3.1 Removing environmentally harmful subsidies and distortionary 

tax provisions
44

  

Defining subsidies 

Many policies providing subsidies in OECD countries are implemented in view of 
supporting environmentally sensitive sectors, particularly agriculture, the fishery 
industry, energy production, transport and heavy industries. Most of the support 
measures take the form of cost-reducing support (e.g. support to infrastructure, 
research and development, material and energy inputs, etc.) or the form of revenue 
enhancing support (e.g. market price support for particular products). These support 
measures often lead to increased use of (possibly polluting) inputs and increased 
production levels as prices for the finished good fall in response to declining costs 
(OECD, 1998). Encouraging production augmentation through such support measures 
increases the risk of environmental damage from production. 

 In the end, market and policy failures may result in a cumulative detrimental 
effect on the environment. On Figure 4, the marginal private cost curve MPC 
intersects the demand curve D so that a quantity Q0 is produced at price P0. 
Accounting for the external cost associated with the production increases the cost so 
that the marginal social cost curve MSC (including private plus external cost) 
intersects the demand curve at point B with a quantity Q*<Q0 produced at price 
P*>P0. The difference in output Q-Q* represents the market failure. 

If a subsidy is paid to the producer, the marginal private cost curve is shifted down to 
MPC-SUBS. Corresponding to a quantity Q1>Q0 and a price P1<P0. The excess 
production represents the policy failure. In this particular case (other configurations 

                                                        
44 Based on Barde & Hontakutia (2004) and OECD (2003) & (2005) 
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can be conceived), the market and policy failure are added up. 

If the government sets a price at P2 to support the producer’s income, the government 
may need to take specific measures to guarantee the purchase of the quantity Q3-Q2 
which would otherwise not be purchased at price P2. 

 

Figure5. 4 Market and government intervention failures 

Long-term effects of subsidies are generally different from the short-term ones. There 
is no or limited technological change in the short-term or substitution between inputs 
or factors of production. Thus removing subsidies will reduce profits in the short term 
and cause marginal firms to exit from the market. Removing a long-standing subsidy 
will open the way to the development and application of new technologies hitherto 
blocked by the subsidy. The technology lock-in effect will disappear in the long term, 
thus enabling substitution between factors of production and increases in efficiency. 
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Subsidies are pervasive 

 Subsidies are widespread throughout OECD countries (with wide variations 
between countries) and worldwide. Every year, OECD countries give over 
USD 400 billion in subsidies to different economic and often environmentally 
sensitive sectors (due to the lack of data on energy and manufacturing subsidies, this 
figure is an underestimate). Policies providing subsidies are introduced with various 
purposes such as social adjustments, economic hardship, regional development, 
protection of specific segments of population or industry; but they can distort prices, 
affect resource allocation decisions and change the amount of goods or services 
produced and consumed in an economy. Unintended negative effects on the 
environment can occur that are often ignored. These potentially harmful effects on the 
environment should be assessed through a careful analysis. The OECD has carried 
outanalytical work, in particular the development of a “checklist” designed to identify 
those subsidies that can cause environmental harm (OECD 2005, Chapter 2). 

Box 5.2 Defining subsidies 

The concept of subsidy is not straightforward. While the term “subsidy” is used in this paper, it 
is as common to use the terms transfers, payments, support, assistance or protection associated 
with governmental policies in OECD work. Sometimes these terms are used interchangeably, but 
often they are associated with different methods of measurement and thus different economic 
indicators. Subsidies have been defined to “comprise all measures that keep prices for consumers 
below market level or keep prices for producers above market level or that reduce costs for 
consumers and producers by giving direct or indirect support” [see, for example, de Moor and 
Calamai (1997)]. This definition is consistent with the OECD approach of defining 
environmentally harmful subsidies and tax concessions to include “all kinds of financial support 
and regulations that are put in place to enhance the competitiveness of certain products, 
processes or regions, and that, together with the prevailing taxation jurisdiction, (unintentionally) 
discriminate against sound environmental practices” (OECD, 1998). It is not necessary to make a 
distinction between subsidies and tax expenditures as the latter can be regarded as implicit 
subsidies.  
Subsidies take different forms:  budgetary payments or support involving tax expenditures 
(various tax provisions that reduce the tax burden of particular groups, producers or products), 
market price support, subsidised input prices, preferential interest rates. This is why the more 
generic terminology of “support measures” is often used. There is, however, no international 
consensus: different definitions prevail for specific purposes, fields (e.g. agriculture or transport) 
or contexts (e.g. international trade). 
There has been much controversy over whether the non-internalisation of external costs should 
be construed as a subsidy, the argument being that, as external cost are not internalised, the 
environment is used “freely” by the users: in a sense, a public good is freely supplied to users. 
Those who object to such an expanded definition observe that the notion of a subsidy has 
traditionally connoted an explicit government intervention, not an implicit lack of intervention. 
As well, for these and more practical purposes, namely the difficulty of quantifying external 
costs, non-internalisation is not regarded as a subsidy in this paper except for the transport sector 
where this definition is currently used (Nash et al. 2002). 
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 Agricultural subsidies take the lion’s share in OECD countries45. In 2004, 
estimated total support to agriculture amounted to USD 377 billion which represents 
1.11% of GDP in OECD countries and of which USD 279 billion represented support 
to producers. Some of these support measures contribute to increasing agricultural 
production (e.g. price support), the use of land and water resources e.g. absence of 
water pricing for farmer). Market price support, output payments (per output unit 
produced) and input subsidies (such as fertiliser, pesticide, water and energy subsidies) 
produce the greatest impact. In general, other things being equal, the more a policy 
measure provides an incentive to increase production of specific commodities, the 
greater is the incentive for monoculture, intensification (greater yields), or bringing 
environmentally sensitive land into production, and the higher is the pressure on the 
environment (OECD 2003)46.  

                                                        
45 Except in Australia and New Zealand. 
46 During the 1990s, many OECD countries began to take steps to reduce and restructure their 

agricultural support policies in an effort to reduce overproduction and trade distortions, and to 

encourage more environmentally sound use of land, soil and water. The current reform of the EU 

Common Agricultural Policy is an important step in this direction. The share of market price support, 

output payments and input subsidies, which are potentially the types of agricultural support exerting the 

greatest environmental pressure has decreased marginally since the mid-1980s, and they still account 

for nearly 80% of the producer support in OECD countries. 

 

Box 5.3 Environmentally related subsidies in China 

“Agriculture support in China is relatively low, totalling 7% of gross farm receipts between 

2000 and 2003 (OECD, 2005b). This was much lower than the OECD average (31%), and far 

below support levels in Japan (58%) and in the Republic of Korea (64%). Nevertheless, the 

cost to the Chinese economy is high as it represented 3.8% of GDP in 2003. This is much 

higher than the OECD average, and is among the highest for major agricultural producers 

world-wide. Support to producers is mostly provided in the form of market price support and 

input subsidies, which tend to be the most trade distorting and environmentally damaging 

forms of agricultural support, as well as providing the lowest income transfer to farmers. VAT 

is levied on fertilisers and pesticides at the reduced rate of 13% rather than the standard 17%. 

The prices of these products are also indirectly subsidised by administrative measures and low 

electricity charges. 

Agriculture accounts for more than 70% of water consumption in China. Irrigation water is 

under-priced, which contributes to its inefficient use. Currently only about 45% of the water 

flowing through China’s irrigation systems is effectively used. This compounds China’s water 

scarcity. 

Energy prices, notably for products and coal have been increasingly market-based since the 

deregulation of prices in 1993. By 1996, two-thirds of coal was priced by the market. As a 

result, coal prices have risen significantly. The increase in coal prices has generated conflicts 

with the electricity sector, where prices are still largely controlled by the NDRC. Ongoing 

reforms in the energy and power sectors aim to increase efficiency and lower prices by 

increasing competition among generators.” 

Source: quoted from OECD (2007) pp.190-191 
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 Available estimates indicate that subsidies to fisheries in OECD countries have 
declined slightly from USD 6.8 billion in 1996 to 6.3 billion in 2003, representing 
19% of the value of landings. Some of these subsidies are paid for R&D, surveillance, 
and management services, which may contribute to the sustainable management of 
fish resources. Yet the remaining subsidies can help develop and sustain over-capacity 
in fishing fleets and the over-exploitation and eventual exhaustion of fish stocks.  

 Water use is subsidised in many different forms such as: water abstraction 
charges below cost recovery, external costs and resource rents; subsidies to irrigation 
water (irrigation accounts for 75% to 90% of total water use in developing countries 
and more than one third in many OECD countries); subsidised water prices for 
households and industry. These support measures inflate demand for water, 
undermine the financial viability of the sector and add to environmental pressures 
inter alia the depletion of water resources, pollution and salinisation of soils. Here 
again, the potential harmful effects should be carefully analysed, e.g. using the OECD 
checklist OECD 2003 and 2005a).  

 Subsidies for energy production in OECD countries, intended mainly to protect 
domestic producers and maintain employment in given sectors. Data are lacking and 
estimates range between USD 20 billion and 82 billion per year; an important part 
goes to support coal production, a polluting fuel. However, there is a lack of 
up-to-date empirical data on energy related subsidies.47 

 Industry is also subsidised, although it is difficult to obtain detailed data. 
Environmentally harmful effects can arise when subsidies increase production levels 
beyond the social optimum, encourage the use of certain raw materials and greater 
energy consumption or result in a lock-in of inefficient technologies. There is a 
paucity of consistent data on industry subsidies.  However, not all industry subsidies 
are harmful (e.g. R&D subsidies for the development of “clean” technologies). 

 Defining transport subsidies, is more complex. One definition compares total 
revenue of the sector with the total social cost of each transport mode. According to 
this definition, in most European countries, revenue from fuel taxes and specific road 
user charges roughly covers the cost of road infrastructure (Nash et al. 2002). 
However, in some cases, infrastructure costs exceed revenue, thus resulting in a 
subsidy. Another approach compares the price paid for using transport infrastructure 
and the marginal social cost associated with a specific transport mode. Some 
estimates indicate that, in urban areas, the prices for using cars and trucks are 
generally much too low: it is estimated that to cover social cost, prices should increase 
by up to 150% in certain urban areas (ECMT 2003).  

 More indirect subsidies arise from specific environmentally harmful tax 

provisions (tax rate variations or exemptions). For instance, coal is only taxed at all in 
five OECD countries, and in these countries the most important coal users are 
benefiting from many tax exemptions and rebates. Other types of support measure is 
                                                        
47 An overview is provided by the European Environment Agency at 
http://www.eea.europa.eu/publications/technical_report_2004_1. 
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the widespread availability of tax exemptions and rebates for diesel fuel used in road 
transport, farming and fishing in many countries, or the tax exemption for kerosene 
used in international civil aviation. The OECD database on environmentally related 
taxes documents 1150 exemptions and special tax provisions.  

3.2 Restructuring existing taxes 

 Many existing taxes could be changed so as to benefit the environment, by 
increasing the relative prices of the most polluting tax-bases. Since energy is one of 
the main sources both of pollution and of tax revenue, an “environmental” 
restructuring of energy taxes is essential. For instance, in most OECD countries, taxes 
on motor vehicle fuel can reach 80 % of the pump price. This leaves large scope for 
restructuring the fuel taxes on the basis of environmental parameters, such as sulphur 
content, as the Nordic countries, Germany, Ireland and United Kingdom have done.  

 Taxes on other energy products, for example fuels used for heating purposes and 
in industrial processes, can also be differentiated according to environmental 
criteria - as, for example, carbon and/or sulphur content. It is also possible to 
restructure taxes on motor vehicles (both one-off sales taxes and annual taxes on 
vehicle usage), for example according to the environmental characteristics of the fuel 
it uses, according to the estimated fuel consumption, and/or according to whether or 
not the vehicle is equipped with a catalytic converter. In Switzerland, such 
differentiation has now been combined with accurate metering of the number of 
kilometres driven by heavy vehicles. 

3.3 Introducing new environmental taxes 

 An obvious option is to introduce new levies whose prime purpose is to protect 
the environment. These may be taxes on emissions (for instance on atmospheric 
pollutants or water pollution) or on products that are closely related to environmental 
problems. The latter are more frequent. Since the early 1990s, many environmentally 
related taxes have been introduced on products ranging from packaging to fertilisers, 
pesticides, batteries, chemical substances (solvents), lubricants, tyres, razors and 
disposable cameras. These were particularly applied in Central and Eastern European 
Countries (CEEC).48 The OECD/EEA database provides extensive information on a 
large variety of such levies (over 150 taxes).  

Environmental taxes in China
49

 

Following fundamental tax reforms over the last two decades, a number of 
environmentally related taxes have been introduced in China (see table 5.1). Recently 

                                                        
48 See Schlegelmilch (1999). 
49 See also: Task Force on Environmental Taxation (2009), “Implementation Plan for the Project on 

Environmental Taxation”. 
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MEPA, Ministry of Finance and National Taxation Administration started to discuss 
the possibilities and approaches for creating new independent environmentally related 
taxes and integrating environmental elements into the existing tax systems. The 
discussion is still ongoing. 

In China, revenue from transport fuels and motor vehicle taxes accounts for one third 
and one sixth respectively of revenues generated by environmental taxes (in OECD 
countries about two thirds and one quarter). 

Table 5.1 Environmentally-related taxes in China 

Tax Taxable item Tax rate (amount per unit) Revenue 

2002a 

Fuel-related consumption 

tax 

Gasoline  191.87 

 unleaded 0.20 CNY/litre  

 leaded 0.28 CNY/litre  

 Diesel 0.1 CNY/litre  

Transport-related 

consumption tax 

Motor vehicle tyres 10% 93.95 

 Motorcycles 10%  

 Motor cars 8%, 5%, 3%  

Vehicle and vessel usage 

tax 

Vehicle  28.93 

 passenger vehicle 60-320/passenger vehicle  

 cargo vehicle 16-60/tonne  

 motorcycle 32-80/motor cycle  

 non-motorised vehicle 1.2-32/non motorised 

vehicle 

 

 Vessel   

 motorised vessel 1.2-5/net tonne  

 Non motorised vessel 0.6-1.4/net tonne  

Resource tax Crude oil 8-30 CNY/tonne 75.08 

 Natural gas 2-15 CNY/100m3  

 Coal 0.3-5 CNY/tonne  

 Other non-metal 

resources 

0.5-20/tonne or m3  

 Ferrous metal ores 2-30 CNY/tonne  

 Non ferrous metal ores 0.4-30 CNY/tonne  

 Salt   

 solid salt 10-60 CNY/tonne  

 liquid salt 2-10 CNY/tonne  

Urban and township 

land-use tax 

Large cities 0.5-10.00/m² 76.83 

 Medium-sized cities 0.4-8.00/m²  

 Small cities 0.3-6.00/m²  

 Mining districts 0.2-4.00/m²  
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Farmland occupation tax 1 mub or less of 

farmland/person 

2-10 CNY/m² 57.33 

 1-2 mub farmland/person 1.6-8 CNY/m²  

 2-3 mub farmland/person 1.3-6.5 CNY/m²  

 › 3 mub farmland/person 1-5 CNY/m²  

City maintenance & 

construction tax 

City area 7% 470.82 

 Country and township 

area 

5%  

 Other area 1%  

Pollution and water 

chargesc 

n.a. n.a. 84.74 

Total revenue n.a. n.a. 608.73 

% of total taxationd n.a. n.a. 3.34 

a) In hundreds of millions of CNY 

b) 15 mu = 1 ha. 

c) Not a tax per se. 

d) Including pollution and water charges. 

Source: OECD (2007), based on CCICED, Task Force on Environmental and Natural Resources 

Pricing and Taxation. 

Favourable tax rates are provided to renewable energy producers (see Table 5.2).  

Table 5.2 Classification of energy taxation in China 

Items VAT VAAT(Value-added annex tax) Income tax  

General 17% 8% of VAT 33% 

Small Hydro power 6% 8% of VAT 33% 

Biogas 13% 8% of VAT 15% 

Wind 8.5% 8% of VAT 15% 

Landfill gas 0 0 33% 

Source: OECD (2009), based on Li Junfeng, Shi Jinli and Ma Lingjuan, “China: Prospect for 

Renewable Energy Development”. 

4. Green Tax Reforms in OECD Countries: Main Features
50

 

 Since the early 1990s, several countries, mainly in the EU, have introduced 
comprehensive Green Tax Reforms (GTR), in most cases, in a context of a constant 

tax burden, in the sense that new environmental taxes are offset by reductions in 
existing taxes (tax shift). In OECD countries, a constant tax burden seems essential 
for the acceptability of environmental taxes, although some countries which need to 
reduce public deficits or with relatively low tax revenue could consider a 
revenue-raising tax reform.  

 In the context of revenue neutral tax shifts a particular focus has been put in some 

                                                        
50 Based on OECD 2002, 2006 and Barde & Braathen (2005). 
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countries on the “double dividend” hypothesis. The purpose of the double dividend is 
dual: 1) increased environmental protection through the tax increase on 
environmentally-relevant tax bases and 2) increased employment through reduced tax 
wedge on labour, in particular reduced employers’ social security contributions, thus 
decreasing the cost of labour. All EU countries, and Norway, having implemented 
green tax reforms have followed this double dividend approach. 

Table 5.3 OECD tax wedges on labour 2005 

High Low 

Belgium 57% Korea 16% 
 

Germany 52% Mexico 14% 

France 48% New Zealand 19% 

Sweden 48% Australia 26% 

Hungary 51% Japan 24% 

Italy 47% Switzerland 30% 

Finland 47% Iceland 24% 

Note: The tax wedge represents income tax plus employee and employer contributions less cash benefits as a 

percentage of labour costs. The figures in this table are for a single worker with no children earning the average 

production worker wage in each country. 

Source: OECD. 

There is controversy as to the likelihood of any double dividend. In particular, the 
employment dividend is subject to a number of restrictive assumptions: environmental 
taxes can also fall on labour through increased prices; reduced unemployment can 
result in increased wages, thus offsetting (part of) the reduction in labour cost (a key 
variable is the structure of the labour market); if taxes fall on capital, there could be 
“leakages” with capital moving abroad51. However, several studies suggest that such a 
double dividend does exist.52 Other studies suggest that there is a “multiple dividend” 
including also the positive impacts on innovation, on ageing societies, on the fiscal 
structure/system and on competitiveness.53 

Nevertheless, environmentally related taxes do provide win-win opportunities when 
the revenue is used to reduce other distortionary taxes or tax provisions in the 
economy and when well designed revenue recycling provide efficiency gains (e.g. for 
energy saving investments), while keeping the incentive effect at the margin. 

                                                        
51 For a double dividend to work, several conditions must be met, inter alia: the tax can be passed on 

to under-taxed production inputs; taxes fall heavily on non-workers; the country has international 

market power (the tax can be passed easily on to prices); capital is not internationally mobile and 

labour can easily substitute for energy (in case of energy taxes). A number of simulations (general 

equilibrium models) have been done; all indicate very modest employment increases; the greatest 

effects can be expected with cuts in social security contributions targeted to low wage / low skilled 

workers. 
52 See http://www.rprogress.org/publications/2001/eurosurvey_2001.pdf. 
53 See http://www.eea.europa.eu/publications/92-9167-000-6, p. 19. 
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Box 5. 4 Green tax reform in Sweden 

In Sweden, a major tax reform was introduced in 1991 in a strict revenue neutral context. It was 
based on a significant reduction in income tax, which was offset by a broadening of the VAT 
tax-base and by a series of new environmental taxes, especially on carbon and sulphur. In 2001 a 
green tax reform was applied, resulting in a yearly tax shift of 300 million €. When a CO2 tax of 
SEK 250 per tonne (23 €) was introduced in 1991, the energy taxes on industry was halved, 
nevertheless resulting in higher energy taxation overall. In 1993, the manufacturing sector was 
granted a 75% cut on the CO2 tax and was totally exempted from the general energy tax. In 1997, 
the rebate to the manufacturing sector was reduced to 50%. In 2009, the rates of the CO2 tax is 
100 € per ton (21 € for industry). The sulphur tax (SEK 30 per kg (2.7 €) was imposed on peat, 
coal, petroleum, coke and other gaseous products. A tax differentiation is applied to three 
different categories of diesel oil, according to their sulphur content. Other energy-related taxes 
with an environmental purpose are also applied (e.g. consumer and producer taxes on electricity, 
tax on domestic air traffic, etc.). Sweden also has a charge on nitrogen oxides emissions (4 € per 
kg in 2009) − where all the revenue is refunded to the power plants covered by the charge, in 
proportion to the amount of energy they generate.  

Development of the Swedish CO2 tax, general level and industry level 
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 Major green tax reforms have been introduced in Finland (1990), Norway (1991), 
Denmark (1992), Sweden (1992 and 2001), Netherlands (1992), Germany (1999). 

 In the United Kingdom, an interesting case of policy mix has been implemented. 
Fuel duty excises were increased by 5-6% p.a. in real terms between 1993 and 1999 
(hence the nominal increase was about 6-10%), this “Road Fuel Duty Escalator” was 
designed to reduce CO2 emissions and to take into account other environmental 
factors. A “Climate Change Levy” on energy use by business and the public sector 
was introduced in April 200154. Industries entering into environmental agreements 
can get an 80% refund of the Climate Change Levy. As from 2002, firms can opt into 
a CO2 emission trading scheme to meet their targets. The revenue is recycled back to 
industry through lower employers’ National Insurance Contributions, tax breaks for 
investments in energy efficiency and renewable energy. The revenue of the “Landfill 
Tax”, introduced in 1996, is also paid back through reduced employers’ National 
Insurance Contributions; and a similar approach is taken for a new tax on the 
extraction of mineral aggregates. 

                                                        
54 For a detailed analysis of the Climate Change Levy, see Pearce (2005). 
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5. The Effectiveness of Environmentally Related Taxes: 

Selected Examples in OECD Countries 

 The environmental effectiveness of environmental taxes is now amply proven. 
Twenty years experience from OECD countries indicates that environmentally related 
taxes are effective and efficient. In 2006, 375 different taxes were in use in OECD 
countries, of which 150 were on energy and 125 transport-related. Other taxes apply 
to specific air and water emissions and to products such as packaging, batteries 
pesticides, fertilizers, lubricants, household appliances etc. Most taxes have proven to 
be successful, triggering significant emission reductions. 

  Concerning energy and transport taxes, data indicate that the price elasticity of 
demand for petrol or gasoline whilst relatively low in the short term (-0.15 to -0.28), 
is significantly higher in the long term (-0.51 to -1.07 - OECD 2000b). This indicates 

that significant effects could be expected in the longer term. Increases of oil prices 
caused real reduction of fuel consumption in EU countries.  This underlines that 
green tax reforms must be seen in a medium/long term context, as it takes time to the 
economy to adapt to evolving market signals, in particular in terms of technical 
change. We present below a few examples of the effects of environmental taxes. 

 In Belgium, the tax differentiation between heavy fuels with a sulphur content 
below or above 1% induced a decrease in the use of the fuel with the higher sulphur 
content from 20% of the market in 1994 to less than 1% in 1998 (also due to a switch 
to natural gas). Taxes on non-reused or recycled beverage containers, disposable 
cameras, batteries and diverse packaging, introduced in 1993, led industry to meet all 
recycling and reuse targets, thus avoiding paying the taxes. 

 In Denmark, the sulphur tax caused a significant reduction of emissions by 84 per 
cent in the decade from 1995 to 2004, so that Denmark now has the lowest 
SO2-intensity per unit of GDP in the OECD area; 0,1 kg SO2/1000 US$ - as compared 
to an OECD average of 1,1 kg SO2/1000 US$ (OECD, 2008: 35). The large reduction 
is mainly due to installation of desulphurisation equipment and use of low-sulphur oil. 
The tax on solid waste has reduced the net delivered waste to municipal sites by 26% 
in the period 1987-1996, and waste to smaller fills and private waste sites by 39% 
(1990-1996). Industrial waste, however, increased by 8%. Recycling also increased 
considerably: +77% for paper and cardboard, +50% for glass (Andersen, 1998).  

Figure 5.5 Landfill tax and recycling rate in Denmark 
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In Korea, the volume-based waste disposal fee introduced in 1995, resulted in 2002 
(compared with 1994) in a 20% decrease in the volume of household waste generated 
per capita, a 43% reduction in the volume of land filling or incinerated and a 146% 
increase in recycling. 

 In Germany, the ecological tax reform resulted in a 2-3% reduction of overall 
CO2 emissions over the period 1999-2003. Together with the quadrupling of the 
world oil price between 1998 (8 USD) and mid 2000 (35 USD) the introduction of 
theenvironmental tax reform was taking place. These two facts triggered a turnaround 
in the transport sector. For the first time since the foundation of Germany in 1949, 
transport fuel sales decreased to end 2008 by about 17%. Furthermore, after decades 
of decrease of passenger numbers in public transport, a clear turn-around took place in 
1999 since when the number of passengers increased by 3-5% p.a. The sulphur tax 
supplement on transport fuels triggered a shift of the entire market at the turn of the 
year 2000/1 towards fuels with practically no or a very low sulphur content 
(Schlegelmilch 2005). 

The Swedish sulphur tax (introduced in 1991) led to a fall in the sulphur content of 
oil-based fuels of more than 50% below the legal standards. The sulphur content of 
light oils has then fallen below 0.076% (i.e. less than half the legal limit of 0.2%). The 
tax is estimated to have reduced emissions of sulphur dioxide by 94% compared to 
1970 (Nordic Council of Ministers, 1999, and Brännlund&Lundgren, 2009). NOx 
emissions decreased by 20 % and CO2 emissions by 54 % since 1970 
(Brännlund&Lundgren 2009). 

 In Finland, it is estimated that, in the absence of CO2 taxation, carbon emissions 
would have been 7% higher in 1998, if taxes had remained at the 1990 level. 

 In Norway, it is estimated that CO2 emissions produced by mobile household 
combustion devices fell by 2 to 3% as a consequence of the CO2 tax (Larsen and 
Nesbakken, 1997). It is also estimated that CO2 emissions per unit of oil produced by 
the Norwegian oil sector fell by 1.5% due to measures taken by the industry in 
response to the CO2 tax (ECON, 1994). 

 In most countries, the tax differentiation between leaded and unleaded petrol, 
combined with a series of measures such as regulations making it compulsory for 

service stations to offer unleaded petrol and introducing new emission standards for 
motor vehicles, implying the use of catalytic converters, led to a heavy fall in 

consumption and in the share of leaded petrol, which is now withdrawn from sale in 
virtually all OECD countries. The fiscal incentive greatly speeded up the process, 

despite slow penetration of new vehicles equipped with catalytic converters. 
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 Figure 5.6 Sales and motor vehicle taxes in OECD Europe (Source: OECD 2006) 

 

Figure5.7 Landfilling of active waste and the standard tax rate of the Landfill Tax in United 

Kingdom. 1997-98 – 2003-04. 
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6. The Case of Energy-Carbon Taxation  

 While taxation of energy carriers is widespread in all OECD countries, taxation 
of carbon/CO2 is a more recent phenomenon which only gradually is expanding. The 
European Commission’s Directorate General for Taxation and Customs Union 
publishes on its website the “Excise duty tables” which provides an overview of the 
general situation in individual EU member states for energy taxation.55 Information 
for all OECD countries can be found in the OECD/EEA database on environmentally 
related taxes.56 However, neither of the two sources provides transparent tables for 
CO2/carbon taxes. The co-existence of new CO2-taxes with pre-existing energy taxes 
in fact renders it rather difficult to provide general statements about the exact scope of 
taxation. 

 Energy taxes are usually product specific excise duties. It is only rarely the case 
that energy taxation reflects appropriately the energy carriers’ different GJ-content. 
CO2-taxes on the other hand are not product specific, but aim to reflect the carbon 
content of fuels, although often at different rates for different target groups (industry 
and households for instance). 

 For practical purposes the term “carbon-energy taxation” is normally used as a 
catch-all phrase to refer to the aggregate level of taxation of energy carriers. The 
European Commission has proposed to aim for maintaining an energy tax component 
as well as a carbon tax component - while energy taxation can support energy 
efficiency as a whole, carbon taxation provides incentives for fuel shifting. 
Carbon/CO2-taxation should be regarded as a complement to energy taxation, not a 
substitute. The European Union has established minimum rates of energy taxation for 
a range of energy products for its member states. 

 Several countries have restructured their energy taxation system in order to 
integrate the carbon aspect. Slovenia, for instance, altered its pre-existing taxes of 
mineral oils into a tax referring only to the CO2-content of fuels. The Netherlands, on 
the other hand, added a CO2-component to the pre-existing energy tax (see also the 
cases of Sweden, Finland and Norway above). 

 Generally speaking the area of carbon-energy taxation is rather complex and it is 
difficult to provide a simple table for the present situation. Gasoline, for instance, is 
taxed at many different rates, depending on its specific properties, not only referring 
to lead. There are many different fuels in use, and the taxes work out differently for 
different user groups. Derogations can be targeted towards specific industries and are 
not explicit in tables referring to the general situation. 

 

                                                        
55 
http://ec.europa.eu/taxation_customs/resources/documents/taxation/excise_duties/energy_products/rate
s/excise_duties-part_II_energy_products-en.pdf 
 
56 http://www2.oecd.org/ecoinst/queries/index.htm 
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Implicit levels of carbon-energy taxation for fossil fuels – industry 

 It is somewhat arbitrary what is labelled energy tax and what is labelled carbon 
tax. For this reason it can be misleading to compare separately energy taxes and 
carbon taxes. Instead we here provide an overview of the implicit levels of 
carbon-energy taxation for industries.  

Figure 5.8 

Light fuel oil tax rate for industry
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Figure5.9 

Heavy fuel oil tax rate for industry
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Figure 5.10 

Coal tax rate for industry
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Figure5. 11 

Gas tax rate for industry
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Figure5. 12 

Electricity tax rate for industry
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 Reduced rates available for selected industries are indicated in the figures, 
however the schemes that allow for reductions are complex and the interested reader 
is referred to Andersen and Speck (2009) for a more detailed account.  

 Sweden has the highest tax level for three energy carriers, but for electricity 
which is the most important source of energy in Sweden the tax is only at the 
minimum level. Germany has high tax levels for gas, transport fuels and electricity, 
but only a symbolic tax for coal. Denmark has the highest tax rate for electricity. UK 
leads on tax rates for mineral oils. Slovenia has for a transition economy relatively 
high taxes on mineral oils, not at least it was the first Central and Eastern European 
Country to start an Environmental Tax Reform back in 1998, but perhaps also on the 
background of its considerable hydro and nuclear power resources. In fact several 
discrepancies indicate, on the one hand inconsistencies (e.g. rather high taxation of 
natural gas) on the other hand, the numerous tax breaks and exemptions provided in 
particular to industries. This is particularly visible when looking at actual tax revenue 
from different sources. 

 Another way to compare the carbon-energy tax rates is to analyse the implicit tax 
burden per tonne of CO2 and per GJ. Table 3 provides an overview of the implicit tax 
rates when assessed against GJ. Alternatively table 4 shows the implicit tax rates 
when assessed per tCO2.  
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Table 5.3 Implicit carbon-energy tax (Euro per GJ) in seven EU countries 

€/GJ DK FI GE NL SI SW UK Average 

Fuel oil 1,0 1,4 0,5 0,8 1,2 1,5 1,8 1,2 

Coal 1,1 1,6 0,01 0,5 0,4 2,0 0,7 0,9 

Gas 0,7 0,5 1,1 0,3 0,4 1,1 0,6 0,7 

(source: COMETR). 

Table 5.4 Implicit carbon-energy tax (Euro per t CO2) in seven EU countries  

€/tCO2 DK FI GE NL SI SW UK Average 

Fuel oil 12,2 18,0 6,2 10,3 15,0 18,9 22,7 14,8 

Coal 11,6 17,3 0,1 5,0 4,6 20,7 7,1 9,5 

Gas 12,0 8,1 19,7 5,2 6,4 20,2 10,8 11,8 

(source: COMETR). 

 Taxes on mineral oil tend to be higher than taxes on other fuels; this is because 
mineral oils have a long tradition for excise taxes. On balance coal is taxed slightly 
more per GJ than gas, which however is not proportional to its CO2-content. 

 Only one country, Denmark, has explicitly balanced its CO2 tax on industry 
around a consistent level per tonne CO2, while industry is exempt from the energy 
taxes. For the other countries the figures here reflect the combined energy and carbon 
taxes and so it is difficult to judge whether a common CO2 tax has been aimed for. On 
average, however, fuels appear to be taxed at a level of 10-15 €/tCO2. 

Impacts of carbon-energy taxation 

 There have been many attempts to model ex-ante the impact of carbon-energy 
taxation, trying to figure out the environmental impacts as well as the 
macro-economic implications. However, many economists regard the ex-ante 
modelling as speculative in nature, and to some extent dependent on the properties of 
the specific modelling frameworks employed. Many economic models are not capable 
of simulating all the relevant substitution possibilities in the energy sector, in 
particular not the relevant opportunities for fuel shifting as a response to carbon 
taxation, which require that all relevant energy carriers are well represented in the 
modelling framework. Also the models often use average energy prices and cannot 
account for the frequently discounted energy prices available to large, 
energy-intensive industries. In addition the long-term effect of carbon-energy taxation 
on innovation activities with respect to production processes and the development of 
new products per se are difficult to predict. 

 More reliable estimates of the impacts of carbon-energy taxation can be achieved 
“counterfactually” where economic models are calibrated ex-post to disentangle the 
specific effect of having added a tax to energy prices. By calibrating the model to fit 
the actual outcome of the macro-economic development and the related emissions it 
becomes possible to run the model in a scenario without the taxes added, whereby the 
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impact on emissions and economic parameters can be extracted. However such 
ex-post modelling requires the availability of a comprehensive modelling framework,. 

 The first such ex-post modelling was a study of the CO2-tax in Norway (Larsen 
and Nesbakken, 1997). It found that as a result of a differentiated CO2-tax scheme 
emissions had, over a period of 3 years, been reduced by 3-4% compared with 
business-as-usual, mainly as a result of reduced transport activities. 

 Other approaches to ex-post analysis of the impact of carbon-energy taxes have 
included bottom-up modelling frameworks, such as the MARKAL energy sector 
model, or have relied on more sectoral ad-hoc approaches to report on the 
implications for emissions. A report from the Nordic Council of Ministers (2001) 
reports on about 20 different such studies that have attempted to disentangle the 
effects of carbon-energy taxation. 

 In one of the more rigorous approaches Bjørner, Togeby and Christensen (1999) 
established a micro-panel database of about 5,000 companies and could, on the basis 
of company-specific energy consumption, establish the impacts of Denmark’s 
CO2-tax. In their econometric analysis they found that companies had, in a few years 
and in response to a modest tax level, reduced CO2-emissions by 8 % compared to 
business-as-usual. Higher reductions were identified for companies that also were 
subject to energy savings agreements with the authorities (in average 13%). 

 Enevoldsen (2005) relied on a comparative approach, whereby the impacts in 
Denmark were carefully contrasted to developments in the Netherlands and Austria. 
This study also comes to the conclusions that Denmark’s CO2-tax on industrial energy 
consumption curbed CO2-emissions by about 10 per cent. These high impacts may 
reflect that many win-win opportunities were available, as Denmark had previously 
refunded energy taxes on industrial energy consumption. 

 The most comprehensive ex-post study so far was undertaken by Cambridge 
Econometrics as part of the EU-funded COMETR project (Barker et. al., 2009). In 
this study the macro-economic model E3ME was applied to disentangle the impacts 
of environmental tax reforms based on carbon-energy taxation. Seven countries were 
included in the study, which relied on an EU-wide economic modelling framework; 
Germany, UK, Sweden, Netherlands, Denmark, Finland and Slovenia. As a result of 
the environmental tax shifts, whereby carbon-energy taxation replaced employers’ 
social security contributions or in some countries income taxation on employees, there 
were implications both for CO2-emissions and for economic activities. The magnitude 
of the tax shifting differed among the seven countries, with the highest share recorded 
for Denmark and Germany. Altogether about 25 billion Euros in taxes were shifted as 
a result of the ETR’s in the countries mentioned (Slovenia did not introduce ETR, but 
exchanged excise duties with a CO2-tax on industry).  

 For the years 1995-2003 the modelling framework E3ME was able to capture 
ex-post the implications, but it also made an ex-ante forecast for the final impact of 
ETR’s up to year 2012, as the effects have come through more fully and for what is 
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the final year for compliance with the Kyoto protocol. The results differed between 
the countries, but on average CO2-emissions were reduced by about 3-4% compared 
to business as usual. Emissions were reduced mainly as a result of energy savings, as 
fuel-shifting was difficult to capture. This result appeared on the basis of relatively 
modest rates of carbon-energy taxation, as the ETR’s in many cases only added 
incremental tax changes on top of pre-existing tax rates. 

 As for the wider economic impacts, the study did not establish that they had been 
negative for economic growth. In fact, for five of the countries the macro-economic 
modelling indicated a very small positive effect on GDP in the magnitude of 0,5 per 
cent of GDP. Only for the UK the ETR (introduction of the climate change levy was 
treated as an ETR) shifted so little revenue, that no discernible macro-economic 
impact could be identified. 

 Revenue-neutrality was very important for these macro-economic results. 
Additional modelling showed that if the overall tax burden had been increased as a 
result of the introduction of carbon-energy taxes, the impact of such new taxes would 
have become overall negative. However, as the new tax burden was offset by 
lowering of other taxes, it was possible for the economies to respond by becoming 
more efficient. Whether this finding can be interpreted to substantiate the “double 
dividend hypothesis” (see also section 7) remains an issue of debate. In any case, the 
macro-economic impact was very small, but whether more significant tax shifts of 
higher order of magnitudes also would yield more significant positive impacts on 
GDP should not be ruled out a priori. As such the study brought the double dividend 
hypothesis into debate again, while underlining more strongly than before the 
importance of revenue neutrality. 

 

 

Interplay between ETS and ETR 

 The introduction in EU of an emissions trading system (ETS) for CO2 emissions 
has added a new dimension to taxation of carbon and energy.  Emitters need to hold 
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and possibly purchase CO2 allowances, even if the same emissions are also liable to 
taxation. As the allowances are so far not auctioned, but “grandfathered”, the ETS 
does not generate revenue in the way that carbon-energy taxation will do under ETR. 
As a result the impacts of ETS cannot be mitigated by recycling revenue to lower 
other tax burdens in return for the allowance costs that companies will meet once the 
market begins to trade CO2 (see also section 4).  The macro-economic impacts of 
ETS are hence believed to be less favourable than the impacts of revenue-neutral ETR. 
This is because once allowances are traded the acquiring emitters will be facing a 
monetary burden that cannot be offset. 

 The ETS applies only to fossil fuel power generation and to certain sectors among 
energy-intensive industries, many other sectors including transport are not part of the 
ETS system. ETS-sectors are subject both to the CO2-allowance costs as well as to 
carbon-energy taxation, and as a result there are complaints about alleged 
“double-regulation”. Still, it follows that “double-regulation” only should be regarded 
as a “double-burden” to the extent that allowances are fully auctioned. Allowances 
allocated for free in fact constitute an asset, and the receiving emitters will benefit if 
the allowances can be traded on the market. A double burden may nevertheless 
materialise for those emitters that increase their emissions above the historical 
baseline and come in need of extra allowances. 

 CO2-allowance prices have in the short period of the EU ETS proven to be 
relatively volatile. In the first allocation period (2006-07) the ETS market collapsed 
towards the end as there were too many allowances for sale on the market. In the 
second allocation period (2008-12) the initial CO2-allowance price of about 20€/tCO2 
has been undermined by the financial crisis and the downturn in economic activities. 
In early 2009, prices dropped to less than 10€/tCO2. The volatility of the allowance 
price is unfortunate, as investors in low-carbon technologies consequently face high 
uncertainties on the return on investments. 

 Recent discussions have focused on the opportunities for combining ETS and 
ETR. There are two positions in this debate, one well-known arguing for governments 
to provide an intervention ceiling for allowance prices, the “safety valve approach”, 
another more recent for carbon taxation to provide a floor or minimum price for 
CO2-emissions (Ekins, 2009). Under the safety valve, to introduce a ceiling on 
allowance prices, governments would have to issue additional allowances at a 
guaranteed price once demand for allowances cause the market price to exceed this 
level. The advantages of the safety valve is the certainty created in the market that the 
carbon price will not endanger competitiveness by exceeding pre-determined levels 
(the US Congress is considering a proposal for a safety valve of 12 US$/tCO2). 

Martin Weitzman, a famous economist specialised in the properties of prices versus 
quantities, has stated that “A very strong safety valve is equal to a tax. If you don’t 
allow the price to vary very much it’s the equivalent to taxing it” (Samuelsohn, 2008). 
Weitzman himself favours a carbon tax. 

 Further difficulties with ETS are caused by the free allocation principle and the 
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lack of auctioning. Once ETS allowances are auctioned the macro-economic 
implications of choosing between ETS and ETR narrow considerably. Unfortunately 
the EU was not able to agree on introducing full auctioning in the near future; the 
recent Climate Package deal will gradually introduce auctioning, but only by the year 
2027 will such a system be fully implemented. Hence the differences between trading 
and taxing remain. 

Alternatively, if a CO2-tax is introduced to provide a price floor some of the windfall 
profits that otherwise accrue to the ETS traders would be returned as tax revenues, 
and could be recycled so as to offset the economic burdens of the grandfathered ETS. 
While the safety valve approach could endanger the carbon cap and drain the 
government for revenues, the CO2-tax floor would combine the advantages of 
revenue-neutral ETR with the environmental stringency of a cap-and-trade scheme of 
allowances. 

7. Using External Cost to Establish Appropriate Tax Rates 

 Environmental taxation can be quite popular with tax payers before its 
introduction. The basic rationale makes sense and many tax payers look forward to a 
reduction of their payroll taxes. The polluters are regarded as ‘someone else’. 
However, many citizens will soon realise that they themselves also undertake 
activities that entail emissions and environmental burdens, and hence are facing a 
higher tax burden for their car, their electricity consumption and their holiday trip, for 
instance, than before. In consequence support for environmental taxation may 
diminish, and the specific environmental tax rates may soon be questioned by 
taxpayers that suspect fiscal motives to dominate over environmental aims. One 
question that is often raised is why the proceeds from environmental taxes are not 
returned for environmental purposes. The legitimacy ‘life-cycle’ of environmental tax 
reform has been observed in several countries and should not be underestimated. 

 While the general rationale for environmental tax reform remains unambiguous, it 
is advisable that the specific tax rates are underpinned by a clear and transparent 
justification. 

 Recall that according to basic welfare economic theory, environmental taxes play 
the role of reflecting external costs so as to ensure the integration of environmental 
concerns in the prices and transactions of the market-place (see section 2). The 
question about legitimacy should hence address whether the specific environmental 
taxes reflect the external costs of pollution and resource depletion. If an 
environmental tax can be reasonably demonstrated to reflect the external costs arising 
from economic activities it is difficult to raise discussions about fairness and 
legitimacy. Moreover, the closer the tax to the “optimal” level, the more economically 
efficient it will be, hence minimising the total social cost to society. 

 Methods have been developed in recent years to investigate the extent of the 
external costs entailed by different emissions, in particular to air but also to water. 
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There are considerable uncertainties related to these methods, but nevertheless they 
allow for approximations of the external costs related to emissions. The biggest 
uncertainties are with the differences in exposure that depend on the specific location 
of the polluting activities. Air pollution, for instance, causes higher health damages in 
urban areas with high population densities, than in rural locations, so emissions that 
reach high population concentrations will cause higher external costs. Water pollution 
of drinking water reserves likewise causes higher external cost where more people are 
affected. 

 Simple modelling frameworks have been established, e.g. as web-tools, to 
explore the external costs of air pollution57. More sophisticated modelling tools taking 
account of atmospheric chemistry are available in the framework of research institutes. 
Models related to water pollution are still in an early stage. 

 Generally these frameworks are based on the impact-pathway approach, whereby 
the impact of an emission is explored from its source and dispersion to the physical 
end-effects, e.g. reduced life expectancy or morbidity effects. The extent of these 
end-effects depends on the relationship between exposure and response, i.e. the 
exposure-response function as well as on the number exposed. The external costs in 
turn, depend on the monetary values attached to the end-effects (see European 
Commission, 2003 for a brief introduction to the basic methodology; see also Pearce 
et al in OECD, 2006). 

 One emission for which external costs can be established with a relatively good 
certainty, relatively speaking, is SO2. This is because the health-effects of SO2 are 
reasonably well described and understood in the scientific literature. SO2 is 
transformed to sulphates, which belong to the mass of particles, PM2.5. The PM2.5 
concentrations are found in epidemiological research to correlate with higher 
mortality rates, implying a reduced life expectancy for the exposed citizens. For each 
increment of PM2.5 chronic mortality increases by 0,4-0,6 per cent. Furthermore, SO2 
itself, at peak concentrations, is seen to cause additional acute deaths. The reasons for 
the increased death rates, acute as well as chronic, are believed to be the way that 
atmospheric emissions alter the viscosity of the blood, after having entered the human 
body via the respiratory system, whereby strokes and heart attacks can be released. 
Medical research has established that sulphates enter the blood system and reduce the 
number of white blood cells, while causing damages to DNA and DNA-repair. 
Cardiopulmonary death rates, especially among the elderly, are higher in areas with 
high air pollution concentrations. But also the number of lung cancers is found to be 
higher, even among never-smokers, as air pollution has effects on the respiratory tract 
and system. 

 Preliminary calculations regarding the external costs of air pollution in China are 
presented in the draft report “Cost of pollution in China” (World Bank & SEPA, 
2007). On the basis of the proposed value of a statistical life assessed at 1 million 
CNY for China, and on the basis of existing modelling studies, SEPA staff has 

                                                        
57 http://ecoweb.ier.uni-stuttgart.de/ecosense_web/ecosensele_web/frame.php 
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assessed that the external cost of an emission of 1 kg. SO2 is in the magnitude of 
10-20 CNY/kgSO2 which is well in accordance with more detailed studies adapted to 
Chinese circumstances (SEPA, 2006; Andersen, 2008).  

 In comparison to damages of 10-20 CNY/kgSO2 the existing air pollution penalty 
levy is 0,2-1,2 CNY/kgSO2 - and only for those emissions that exceed the legal 
standards (Zhang, 2004 pp 24-25; OECD, 2007 p 210).  

 When annual revenue from the SO2 penalty levy is divided on total emissions 
China’s effective SO2 levy was 0,06 CNY/kgSO2 in 2002 (emissions 20 billion kg 
SO2 and revenue: 1,15 billion CNY, cf. Yang and Schreifels, 2003). 

 In comparison one study (Morgenstern, 2004) assesses marginal abatement costs 
in China to range from ½-1 CNY/kgSO2 for major emitters (heavy industry and power 
plants), more than 20 times the effective SO2 penalty level, but considerably less than 
the costs of 1-2 €/kg SO2 in Europe (8-16 CNY/kgSO2) (Nordic Council, 2008). 

 Zhang (2004) hints that at a further problem with the SO2 levy, which is the 
institutional arrangement, whereby 80 per cent of the revenue is returned to the 
emitters for abatement measures. This arrangement lowers the interest and sensitivity 
of the involved parties in the scheme and is part of the explanation for the reduced 
implementation and collection efficiency – in the rural provinces in particular, but 
also in the coastal regions of China. The collection rate for China as a whole is 
assessed to be about 50 per cent (OECD, 2007 p. 210), varying from 10 per cent in 
western to 80 per cent in eastern provinces. Under the principle of environmental tax 
reform only a small share of revenues (5-20 per cent) should be earmarked for 
abatement and technology innovation, the greater part is better recycled in respect of 
revenue-neutrality to lower other tax burdens. 

 With damage costs as high as 10-20 CNY/kg SO2 and abatement costs as low as 
½-1 CNY/kgSO2 there seems to be scope for strengthening the present arrangement in 
China in a legitimate way, even at tax rates considerably lower than the external costs. 
Gradually and predictably increasing the tax rates has proved to be a feasible 
approach, not endangering competitiveness, as seen in the case of Denmark, which 
with an environmental SO2-tax of 1,5 €/kg SO2 has achieved the lowest rate of 
SO2-emissions per unit of GDP in the OECD area, surpassing even Japan (OECD, 
2008: 135). 

 While the example of SO2 shows how a legitimate environmental tax can be 
considered with reference to calculations and modelling studies, it has to be 
acknowledged that for other emissions uncertainties are large. This applies in 
particular for carbon, where there is debate over the ‘true’ social costs of carbon 
emissions. And for depletion of natural resources, such as coal resources, there are 
methodological issues with how to apply the so-called Hartwick rule for sustainability, 
that need to be solved before an optimal energy tax can be established. 

Given the difficulties to find the correct tax rate based on external cost estimates and 
their variation in time and space, the following principles as set out in the interim 
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report of the Task Force on Economic Instruments for Energy Efficiency and 
Environment should be observed. Tax rates should be increased in small predictable 
steps so that adaptation is easy and no social hardship emerges. In addition it is very 
important for investors to have long-term predictability of the tax level. Often the 
level of external costs is far higher than the abatement or substitution costs, and so it 
may be economically more efficient to tax at a lower tax rate than that suggested by 
the estimates of external costs. The rationale should be to provide the sufficient 
long-term incentives so as to facilitate substantial private investment in pollution 
abatement and energy productivity, while maintaining harmonious social and 
economic development.58 

8. The Revenue of Environmental Taxes 

In OECD countries, the revenue from environmental taxes represents 6-7 % of total 
tax revenue and 2-2.5 % of GDP (Figures 13 and 14).   

Figure 13 Revenues from environmentally related taxes in per cent of total tax revenue 

 Source: OECD/EEA database on environmentally related taxes. 

 

 

 

 

                                                        
58 Weizsäcker, E.U. v. & Jesinghaus, Jochen (1992). 
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Figure 14 Revenues from environmentally related taxes in per cent of GDP 

Source: OECD/EEA database on environmentally related taxes. 

 

In China, whilst the revenue of environmental taxes is increasing rapidly, in 2007 it 
represented only 2.8 % of total tax revenue and 0.4 % of GDP (Task Force on 
Environmental Taxation 2009). 

Figure 15 Environmental taxes revenue in China 
(revenue in % of GDP and total tax revenue) 

Source: Task Force (2009) 
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Key features 

 Data on revenue should be interpreted with caution: the fact that environmental 
taxes rank high in some countries is not an indicator of the “greening” of the tax 
system nor of the effectiveness of the environmental policy; it also reflects the general 
structure of the tax system, for instance in countries where petrol taxes account for a 
high share of total tax revenue. Furthermore, limited or decreasing revenue may be an 
indicator of effectiveness, showing that taxes have caused changing behaviour (the 
so-called “biodegradability” of the tax base). 

 One distinctive feature is that the revenue of motor fuels and motor vehicles taxes 
largely dominates amounting to about 90% of all the revenues from environmentally 
related taxes. Very small revenues are raised on tax-bases such as heavy fuel oil, coal 
and coke - which typically are used in heavy industries. This implies that currently the 
bulk of environmental taxes is paid by households and a very small part by industry; 
this is due, in particular, to the large number of exemptions granted to the private 
(mainly energy intensive) sector. 

 Another feature is a slight decrease of revenue over time in OECD countries, 
mainly due to a reduction in motor fuel consumption and a significant increase in the 
share of diesel driven cars (with lower tax rates). The revenue from waste-related 
taxes has increased considerably. In nine OECD countries, the share of waste related 
taxes in the total revenue of environmental taxes increased from 0.4 % to 2.9 % 
(1994-2003). 

The use of tax revenue: policy issues 

 The use of tax revenue is a crucial issue for the political “legibility” and 
legitimacy of taxes: what is the real purpose of the tax? What will it be used for? 
Several issues and options are at stake.  

1. Will the overall tax burden increase, or will there be a tax shift (revenue 

neutrality)? 

 As indicated earlier, in most OECD countries (mainly EU) green tax reforms 
have been introduced in the context of constant tax burden, mainly through a tax shift 
consisting in decreasing labour-related taxes (income tax and social security 
contributions), whilst increasing environmental taxes (the so-called “double dividend” 
approach). Other tax shifts can be envisaged, such as decreasing corporate taxes. 
However, in different contexts, countries may choose to increase the overall tax 
revenue. 

2. Will the tax revenue be allocated to compensation measures (e.g. to poorer 

segment of the population or to specific economic sectors), what type of revenue 

recycling? 

 Environmental taxes on specific commodities and resources, such as energy, 
water or certain consumption goods are likely to be socially regressive. For instance, 
in cold regions, poor segments of the population may suffer from an increase in 
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energy prices. The revenue of environmental taxes can be (fully or partly) used to 
compensate for these effects (see section 9). The revenue may also be “recycled” back 
to certain sectors of industry, according to specific criteria (e.g. energy efficiency, as 
is the case in Denmark and Sweden). 

3. Will the revenue be used to finance specific environmental funds or 

activities? 

In several instances, taxes (more often charges) are allocated to environmental funds, 
designed to finance specific projects such as water supply and treatment, waste 
management, energy savings, and local regional projects. However, the pros and cons 
of tax earmarking should be carefully assessed. 

4. How to combine the effectiveness of the tax as such and the use of the 

revenue? 

 There is a delicate trade-off between an effective tax rate (i.e. that triggers 
changing behaviour) and earmarking the tax revenue for a similar purpose. As the tax 
becomes more effective, not only does the revenue decrease, but also earmarking the 
revenue may result in over investment and inefficiencies. This is one reason why 
environmental funds should have sunset dates to be discontinued as soon as objectives 
are achieved. Funds tend to survive beyond their usefulness and real purpose. 

9. Implementing Environmental Taxes: Selected Policy 

Issues  

9.1 Distributional implications of environmentally related taxes 

 Economic instruments, in particular environmentally related taxes, are often 
construed as being socially regressive. In the case of taxes (or auctioned tradable 
permits), the rent associated with the use of the environment is captured by the 

Box 5.5  Pros and Cons of Earmarking Taxes and Charges 

Advantages Disadvantages 
Introduction of environmental taxation may be 
made easier as earmarking seems to draw 
political support. 

Depending on the price elasticities, the tax 
revenues are likely to decline over time, and 
there might be a temptation to increase the tax 
rate above the efficient level. 

In a context where environmental programmes 
are complementary to environmental taxes, the 
effectiveness of environmental policy should be 
enhanced, especially if taxes alone cannot 
achieve environmental objectives. 

Might prevent governments from optimising 
spending composition which should be based 
on cost/benefit analysis and programme 
evaluation.   

May be useful during a period of adjustment, 
especially for economies in transition.  

In the long term, it could create inefficiencies 
and rigidities. 

Earmarking is a necessity in the case of user 
charges as taxpayers expect a service in return. 
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government. Also, the distributional impact of taxes (or auctioned permits) is likely to 
be greater than command and control regulations, because a payment is made on top 
of the abatement cost (see figure 1). The type of revenue “recycling” will also 
influence the distributional effects.  Distributional issues are quite important in the 
case of developing and emerging economies, where taxes on “life commodities” such 
as energy or water, will undoubtedly affect poor segments of the population. 

  The distributional effects of such taxes, especially those on energy, may be 
observed in three ways (Smith1998). 

There will be a direct distributional impact related to the structure of household 
energy expenditure (on heating and transport) for different income brackets. The 
bigger the proportion of low-income household expenditure devoted to energy, the 
more regressive will be the impact of the tax. 

Indirect distributional effects will emanate from the taxation of production inputs. The 
more the processes are energy-intensive, the greater will be the incidence of a tax on 
the goods produced. Of course, the more the products fall into the prime necessity 
category, the more regressive the tax will be.  

Lastly, the distributional impact will be related to the incidence of the tax. An energy 
tax may affect end consumers, but it may also affect energy producers or production 
factors (e.g. through a fall in wages or lower return on capital). At the same time, part 
of the tax may be borne by energy consuming countries and another part by energy 
exporting countries, according to supply and demand elasticities. 

 In so far as many environmentally related taxes apply to mass consumption 
products, such as motor-driven vehicles and energy, they can have a potential 
substantial effect on lower-income households. Other environmental taxes on 
products such as detergents, fertilisers, batteries and pesticides, produce very limited 
revenue; whether this implies a limited distributive impact, compared to large-scale 
and fiscally heavier environmental taxes, such as those on energy, is an open question. 
Certain categories may be affected, such as farmers paying taxes on fertilisers and 
pesticides, and more so if they have to pay water charges according to full social 
costs. 

 Empirical evidence indicates that regressivity decreases when indirect effects of 
the price increase are taken into account. In the case of energy taxes, the degree of 
regressivity tends to decrease: as energy is an input into all goods and services, the 
incidence of the tax is attenuated once the effects on all expenditure is taken into 
account (OECD 2006). 

 The use of the tax revenue, in particular the type of “recycling” will significantly 
affect the distribution effects. For instance, a tax shift seeking an employment in a 
“double dividend” effect could reduce the possible regressivity, due to the positive 
employment effect. Also, a comprehensive tax reform might comprise reductions in 
income and/or indirect taxes, VAT etc., with possible positive distributional effects. 
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  The distribution of improvements in environmental conditions caused by the 
reform should also be taken into account (see also OECD 2002b and Serret & 
Johnstone 2006). For example, low-income households often live in areas in large 
cities that would benefit the most from measures that would limit road traffic. 

 The distributive implications are not only “social”. For example, reductions of 
corporate taxes to compensate for increased environmentally related tax pressure, or 
recycling back tax revenue to specific industry sectors will result in specific 
distributive effects.  

Selected Empirical Evidence 

 There is growing evidence on the distributive implications of environmental taxes, 
in particular carbon-energy taxes. It indicates some, but limited, regressivity, as can 
be expected from any indirect tax (see Serret & Johnstone 2006). In some instances, 
progressive distributional effects may occur. A cross-country study on motor fuel 
taxes indicates a weak, but progressive impact (Barker and Kohler 1998, quoted in 
Serret & Johnstone 2006).  A study on Denmark concludes that gasoline taxation and 
car registration fees may be progressive, while other environmental taxes are 
regressive (cited in Serret & Johnstone 2006). In Denmark, the distributional impact 
of taxes on water, heating and electricity seems to be of some concern. In the UK, the 
lowest income decile spends 5.6% of net household income on road fuel duty, three 
times more than the richest decile and more than twice as much as the average. 

 An analysis of the distributional effects of environmental taxes in Germany 
(1999-2003) indicates that most households are negatively impacted, with the 
maximum loss up 10 % of disposable income; only 8.8 % gain from the reform with a 
maximum gain of 0.8 %. On average, however, the loss is limited to 0.7 % of 
disposable income (Bork, in Serret & Johnstone 2006). 

 In Norway, environmental taxes are not found to cause any significant 
regressivity between high and low-income households. However, one issue of some 
concern is differences in impacts between regions were public transportation is 
available (hence a possibility exists to switch to public transports when fuel taxes 
increase), vs. regions where it is not the case. 

Policy options 

 Basically, three types of corrective measures can be envisaged: mitigation, 
compensation and tax shifts. 

 Mitigation consists in a reduction of the rates of environmental taxes to alleviate 
the tax burden on specific segments of the population. This can take many forms, such 
as reduced tax rates for low-income groups or on specific mass consumption and 
indispensable commodities (e.g. heating fuels or agricultural inputs); manipulation of 
tariff structures (e.g. dual rate), tax exemption below certain income levels, 
consumption floors, below which no tax is levied. However, the outcome would be to 
weaken the desired environmental impact of the tax, not to speak of the administrative 
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complexities. Nevertheless, a large number of special tax provisions are applied in 
OECD countries. The EEA/OECD database indicates hundreds of provisions such as 
tax exemptions and reduced rates. Note that these provisions are introduced both on 
distributive and competitiveness grounds, to the benefit of both households and the 
business sectors, which makes the assessment of the strictly “social” benefit of these 
measures quite uncertain. 

 Compensation measures are basically outside the realm of the taxes as such, i.e. 
do not affect tax rate or structure. These are corrective measures, such as lump sum 

compensation (cash transfers), calculated on the basis of average tax payments per 
household, subsidies for heat insulation of homes. In this case, compensation will 
have a progressive incidence on the assumption that the poorest households on 
average pay less tax than the richest households. Tax refunds are a typical 
compensation measure; for instance, the Swiss taxes on VOCs and light heating oil 
are refunded to households. In several countries, energy taxes are partly repaid to 
household and/or business in the form of subsidies for energy saving 
investments/expenditures. Income-tested compensation, where the amount paid is 
calculated against household income, is another option. 

 Tax shifts, i.e. the reduction of other taxes, such as labour and income taxes, is a 
widespread form of compensation. It is assumed that the regressive impact of the new 
environmental tax will be compensated by the reduction of other taxes. The net 
distributional implication of this approach is not clear, however, considering that the 
poorest households pay the least income tax, unlike wealthy households, who will 
benefit most from any lowering of income tax. According to Smith (1998), this form 
of compensation may even prove to be strongly regressive. 

9.2 Environmental taxes and competitiveness
59

 

 A key issue countries face when considering green tax reform is the possible loss 
of international competitiveness of some sectors. Since the bulk of environment 
related taxes concerns energy and transport taxes, there is an obvious risk that some 
industries’ competitiveness be hurt. This can be particularly true for China60. This is 
why these industry sectors (in particular energy intensive industries) are strongly 
opposed to environmental taxes; often in OECD countries an explicit threat of 
relocation of activities to countries that do not apply such taxes is manifested. The 
business community tends to promote other policy instruments, such as so-called 

                                                        
59 Based on Barde and Braathen (2005) and OECD (2006). 

60 As underlined by the Task Force report : “Favorable international economic environment. China’s 
economy is export-oriented economy, with the export being one of the troika that affect the growth of 
domestic economy. If the international economic environment is unfavorable and affect China’s export, 
according to the abovementioned theory, the collection of Environmental Tax  Environmental Tax will 
also be affected. At present, the international financial crisis has caused impact on China’s export to its 
major trade partners, such international economic environment would also become the obstacle for 
starting collecting environmental tax.” (“Report on Environmental Taxes Research Achievements”, 
p.22). 
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“voluntary” approaches61. Some countries use “policy packages”, whereby firms can 
avoid paying taxes (or are granted reduced rates) if entering in agreements comprising 
commitments to achieve certain emission reduction targets, cf. for example the CO2 
tax in Denmark, the Climate Change Levy in United Kingdom and the SO2 tax in 
Norway. Note that the concept of competitiveness can be apprehended in different 
ways. For instance, one should differentiate between the competitiveness of individual 
companies, of sectors of the economy and of the economy of a country as a whole. 
Similarly, competitiveness may have a national or an international dimension (see 
Box 5.6). 

Box 5.6. The concept of competitiveness 

      It is important to distinguish clearly between the competitiveness of individual companies and 
sectors of the economy and that of the whole economy in general. Competitiveness will have a different 
meaning at each level. A company or sector is competitive if it is able to compete in international markets, 
with a satisfactory rate of return. For a country as a whole, the concept of competitiveness is more 
complex: at the economy-wide level, correcting for market failures provides an improvement in the overall 
economic outcome, and what represents increased costs for one firm or industry may lead to reduced costs 
for others. One should also distinguish between a shorter and a longer time perspective. In the shorter run, 
exchange rate levels will be of importance. In the longer run, the country's ability to sustain a satisfactory 
wage level should also be taken into consideration. So also should its balance of payments and its ability to 
use its resources efficiently (including its labour resources). One definition of competitiveness, from the 
International Institute for Management Development (IIMD), is "the ability of a country to create added 
value and thus increase national wealth by managing assets and processes, attractiveness and 
aggressiveness, globality and proximity, and by integrating these relationships into an economic and social 
model" [IIMD (1996)]. When evaluating a particular policy, the effects on the economy are in general more 
important that the effects on certain individual sectors. 

Source: OECD (1997). 

 The competitiveness impact of environmentally related taxes is a complex issue; 
it will depend on different factors such as: 

The market structure: in competitive markets, taxes will result in reduced profits as 
firms will have no, or limited, opportunity to pass on the tax on to consumers through 
higher prices. 

Whether taxes replace, or not, existing command and control regulations: if taxes 
replace pre-existing CAC, the impact on competitiveness will depend on whether this 
implies a cost increase or not, and whether or not the preceding regulatory 
requirements were devised in a cost-effective way. If efficient taxes are deployed (i.e. 
enabling static efficiency gains), the competitiveness impacts might be positive 
overall. Note, however, that in the case of emission taxes, firms must pay taxes on 
residual emissions in addition to the abatement cost; this explains the strong 
opposition of industry. In all cases, whether with taxes or CAC, there will be losers 
and winners. It should also be noted that, in a number of instances, taxes do not 
replace CAC, but come as an additional measure; a negative competitiveness impact 
is then more likely to occur. 

Whether the tax reform is revenue neutral or not. In a revenue neutral context, the 
overall tax burden on the economy remains constant. As environmentally related taxes 
                                                        
61 They are mostly not really voluntary but induced or forced by tax incentives or other measures. 
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offset other pre-existing taxes, the tax shift implies primarily a redistribution of the 
tax burden across the economy. Nevertheless, the tax burden will rise for some firms 
and sectors of the economy (e.g. energy intensive sectors, in case of a carbon tax). 

The nature of the tax shift. If the revenue of environmentally related taxes is affected 
to a reduction of the tax wedge on labour, thus reducing labour cost, labour intensive 
sectors will gain competitive advantages; if the revenue is used to reduce taxes on 

capital, this could − in isolation − benefit capital intensive firms or sectors. 

The effects of the environmental improvements. If the tax is environmentally effective, 
some environmental benefits may improve the competitiveness of certain firms (e.g. 
reduced water cleaning cost, reduced crop losses, and reduced health cost). This 
argument is, however, equally valid for any other policy instrument.  

Selected empirical evidence 

 Most available studies and data show no significant impact of environmental 
taxes on international trade. Jaffe et al. (1995) examined over 100 studies on the 
potential effect of environmental regulations (hence not only taxes) on the 
competitiveness of American industry. They concluded that: “Overall, there is 
relatively little evidence to support the hypothesis that environmental regulations have 
had a large adverse effect on competitiveness, however that elusive term is defined”. 
This conclusion is based on the following arguments: 1) generally speaking, 
environmental protection costs are relatively modest and in any case too low to affect 
competitiveness (however, this cost is likely to increase substantially in the future); 
2) environmental constraints in OECD countries are comparable (which is not 
necessarily the case in other regions of the world). In most cases, whenever 
environmental constraints are less restrictive in a given country, outside investors tend 
to apply stricter standards than those of the host country.  

 The competitiveness effects of a nation-wide tax policy should be addressed at 
the national level: there will be losers and winners and gains may more than offset 
losses. However, competitiveness effects at the sectoral level are often, if not 
systematically, addressed. Recent sectoral empirical studies carried out by OECD 
indicate that carbon taxes (or auctioned tradable permits) can have negative impacts 
on certain industry sectors, in particular if such policy instruments are not applied 
globally, but only in certain countries or group of countries see Box5.7). 

Box 5.7.Summary results from the OECD case studies on the iron and steel and cement 

industries 

Concerns about the impact on competitiveness of environmental taxes often come to address 

cement and iron & steel industries, which are among the most energy- and pollution intensive of 

all sectors. As shown by Fitzgerald et. al. (2009) while both sectors are energy-intensive, they are 

not equally price-sensitive however. Cement is less internationally traded than iron&steel and for 

this reason less sensitive. It is the weight-to-value ratio of cement which makes it less traded. Iron 

& steel on the other hand counts as the most sensitive of all industrial sectors and all countries 

have special arrangements for environmental taxes in this sector. 
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Policy options 

To address competitiveness concerns, six main policy options are open. 

Revenue recycling, e.g. returning, entirely or partially the tax revenue to the affected 
firms, e.g. for energy saving investments or R&D in pollution control technologies. 
This is practised in several countries. This can also take the form of tax refunds for 
certain sectors or activities. The EEA/OECD database62 records a number of cases of 
refunds applied to the business sector. While a few refunds aim at “rewarding” 
environment-friendly practices or processes, most other cases are designed to lighten 
the tax burden of industry, under specific conditions. If applying some form of 

                                                        
62 http://www2.oecd.org/ecoinst/queries/index.htm  

“The steel case study indicated inter alia that an OECD-wide carbon tax would reduce OECD 

steel production in the order of –9%. The estimated reduction was much greater for the heavily 

polluting integrated steel mills (–12%) than for the scrap-based mini-mills (–2%). Non-OECD 

production would increase by almost 5%, implying a fall in world steel production of –2%. The 

carbon tax would induce some substitution from the use of pig iron towards more intensive use of 

scrap in Basic Oxygen Furnace (BOF) steel making. Scrap prices would then rise, thus weakening 

the competitiveness of scrap-based Electric Arc Furnace (EAF) steel producers. 

A first lesson that can be drawn is that different firms within a given sector will not be affected in 

the same way by any use of economic instruments, due to the different input combinations and 

the resulting differences in emission profiles. 

A second lesson is the importance of taking into account possible adjustments in related markets 

when considering the impacts of a given policy on a particular sector. A part of any initial burden 

placed on a sector is likely to be shifted backwards to input suppliers and forward to the 

customers. In the steel case, this is e.g. illustrated by the estimated impacts on scrap metal prices, 

and the increase in steel prices. 

An OECD-wide tax would reduce OECD emissions of CO2 from the steel industry by 19%. 

Despite relatively high emission intensities in non-OECD countries, global emissions from the 

sector would decline by 4.6%, i.e. more than twice the reduction in global steel production. This 

is due to substitution towards a cleaner input mix and cleaner processes in the OECD area. 

A similar finding is made in the cement case study. In a scenario with emission trading in 

Annex B countries except USA and Australia, even if cement production outside this area 

increases in response to the policies put in place in most of the OECD-related regions, global 

carbon emissions in clinker manufacturing is estimated to decrease by some 32 million tonnes 

carbon in 2010 (around 2% in 2010, 2020 and 2030). 

A third lesson is thus that, in spite of some element of “carbon leakage” also when policies to 

combat climate change are put in place on a relatively broad front, significant global reductions in 

carbon emissions – compared to a reference scenario – can be achieved. 

Unilateral policies by single regions or countries may lead to significantly larger production 

decreases in the countries and sectors concerned. A fourth lesson is that – while the importance 

varies between different firms – the larger the group of countries that put similar policies in place 

the more limited the impacts on sectoral competitiveness.” 

Source: quoted from OECD (2006) pp 17-18. 
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revenue recycling, one should make sure that the affected firms still have a positive 
incentive at the margin to reduce emissions. 

Tax exemptions for specific activities, sectors or products. There is a large number of 
tax exemptions related to environmentally related taxes; the EEA/OECD database 
includes more than 1100 exemptions in OECD countries. These data must be 
interpreted with caution: exemptions are introduced for a number of social, 
environmental and economic reasons, and only part of these exemptions can be 
construed as directly motivated by competitiveness concerns. One approach is simply 
to exclude the main industries completely from the application of a tax, or for 
example to say that a given tax does not apply to the use of fuels as input or reduction 
agents in industrial processes. As mentioned earlier, the EEA/OECD database shows 
that about 90% of the revenue of environmentally related taxes comes from taxes on 
automotive fuels and motor vehicles; industry is largely exempt. 

Reduced tax rates for certain sectors, products or inputs. Many countries apply 
reduced tax rates to industrial sectors. For instance, Sweden initially gave industry a 
75% rebate on the carbon tax (and total exemption in the case of the energy tax); this 
rebate was reduced to 50% in July 1997. In Denmark, a 50% rebate on the CO2 tax 
was granted to industry for the period 1993-1995. In Germany, electricity taxes are 
lower (20% of standard rate) for the production sector, and in United Kingdom, tax 
rates under the Climate Change Levy for energy-intensive companies are 20% of the 
“normal” rate.  

Border tax adjustments (BTA). Environmentally related taxes place domestic 
producers at a competitive disadvantage if foreign competitors are not subject to 
similar taxes. Conceptually, BTAs can apply to both products and production 
processes. Imported products can be subject to similar taxes as domestically 
manufactured products. It is, however, more complicated to tax a product based on the 
way it has been produced. If domestic firms are subject to environmental taxes at the 
production level (e.g. input or emission taxes), applying taxes on foreign competitors 
implies, i.a. that production processes are deemed to have similar environmental 
effects. This type of approach can raise formidable legal and practical difficulties. 
However, such mechanisms do exist under the ozone depletion tax in United States 
and several attempts, yet in vain, were made in Europe to introduce them. 

International co-ordination. The very large number of special provisions and 
exemptions to industry in OECD countries undermine the environmental effectiveness 
of environmentally related taxes. This indicates that, in the absence of international 
co-ordination to establish some minimum “level playing field”, green tax reforms are 
not likely to make significant progress. Countries are still reluctant to take part in 
international tax co-ordination, despite the urgency of climate change policies.  

One can also soften competitiveness impacts through a gradual phasing in of taxes. 
For instance, the phasing in of energy and CO2 taxes in Denmark was designed to 
provide industry with clear and advanced signals enabling it to plan appropriate 
decisions. A similar approach is presently used in the Landfill Tax in United Kingdom, 
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where the tax rate per tonne standard waste increased by 1 £ per year until 2004. 

9.3 Acceptance building 

 Environmental taxes face opposition from stakeholders for a variety of reasons, 
such as fear of competitiveness losses, reduced profits or possible income regressivity. 
For instance, the sharp increase in nominal oil prices during the early 2000s 
exacerbated the opposition to energy taxes in Europe. Therefore acceptance building 
is a key component of the implementation strategy of environmental taxes. Several 
measures can contribute to a better acceptance. 

 First, the purpose of the tax must be clear from the outset; in particular, the fact 
that the objective is to reduce a specific pollution, rather than provide government 
revenue. In Ireland, for instance, the introduction of a tax on plastic bags was 
preceded by a large public debate. In Switzerland, public information and concern on 
the impact of trans-alpine traffic of heavy transport vehicles took place before the 
introduction of the distance-based road tax in 2001. The growing public debate and 
evidence on global warming should help public acceptance of new instruments and 
constraints.  

 Second, the active involvement of stakeholders is crucial. Several countries have 
set up successfully “green tax commissions”, where public and private stakeholders 
can meet and work together. For example, these commissions may include different 
government departments (e.g., finance and environment), representatives from the 
concerned economic sectors (agriculture, energy, transport, and industry), 
environmental NGOs and technical experts. These green tax commissions provide 
public and technical legitimacy to the tax reform. They usually have a mandate of 
several years, enabling them to achieve solid work and progressively build confidence 
and dialogue. When the tax reform is decided, these commissions may also have to 
monitor and assess the implementation. Countries with such commissions comprise 
Belgium, Canada, Denmark, Ireland, Japan, Netherlands, Norway, United Kingdom, 
USA, and Sweden.  

                                                        
63 See http://www.ucd.ie/gpep/research/workingpapers/pb-ep-04.pdf. 

Box 5. 8 The Dutch Green tax Commissions 

The level of ambition, proposals and implementations/impacts of green tax commission vary 
considerably. One of the best examples is the Netherlands where Green Tax Commissions were 
set up in 1990 and again in 1995, the latter following a request by the Dutch Parliament that was 
implemented by the Ministry of Finance. Its task was to assess the overall provisions of the Dutch 
tax system and to propose how taxation could work more effectively for the environment. The 
major consideration in formulating proposals was environmental effectiveness, coupled to 
feasibility and political acceptability. Members of the Commission included environmental and 
tax experts, representatives from several government departments and employers’ organisations, 
and Members of Parliament. Three reports have already been published, with English summaries 
made available to facilitate the international dissemination of the Commission’s work. Several 
proposals such as the one for a carbon/energy tax were implemented in 1996.63 
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Third, green tax reforms must be implemented gradually. In particular, the initial 
introduction of environmental taxes is often followed by a gradual increase in tax 
rates, a widening of the application of the tax and the progressive introduction of new 
taxes. For instance, in Finland, the rate of the CO2 tax was multiplied by 15 between 
1990 and 1998. In Norway, the CO2 tax is now applied to hitherto exempted sectors 
like domestic air transport and coastal maritime transport. In Denmark, the CO2 tax 
introduced in 1992 was followed by a multi-annual “Energy Package” (1995-2002) 
comprising a progressive increase of the tax. The green tax reforms initiated in 1999 
in Germany and the UK are gradually implemented over several years. 

 Earmarking tax revenue to specific environmental programmes of funds can be 
more “popular” than allocation to the general government budget. However, the limits 
and drawbacks of earmarking should be carefully assessed (see above section 7). In a 
similar vein, explicit compensation schemes for affected segments of the population 
also facilitate public acceptance. 

Annex: Twelve Criteria Concerning Choice of 

Environmental Policy Instruments 

 
There are many criteria concerning the choice of environmental policy instruments. 
As an example twelve key criteria are presented here. 
 
1. Environmental effectiveness. The most important criterion is to what extent 
policy instruments will achieve environmental objectives. Certain instruments may be 
better adapted to specific environmental purposes. For instance, it may be more 
effective to impose a ban on hazardous substances rather than a tax. 
 
2. Economic efficiency. Policy instruments should achieve goals at minimum cost 
to society. 
 
3. Incentive.  There should be a continuous incentive to reduce pollution and to 
increase technical innovation. This “dynamic efficiency” aspect is essential. 
 
4. Flexibility. Polluters should have maximum flexibility on the ways and means to 
comply with environmental requirements, e.g., in the choice of abatement techniques 
and adaptation strategies. This flexibility is a key condition to achieve economic 
efficiency and environmental effectiveness. 
 
5. Simple mode of operation. Complex regulations or economic instruments can 
result in poor compliance, fraud, and excessive administrative and compliance costs. 
 
6. Cost of implementation. All components of implementation costs must be taken 
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into account: monitoring, licensing, enforcement etc. 
 
7. Integration in sectoral policies. Environmental policies must be properly 
integrated with other sectoral policies having an environmental impact, e.g., 
transport, energy and agricultural policies. For instance, energy taxation must 
internalise environmental cost; appropriate control of pesticides and fertilisers 
implies removal of related agricultural subsidies. 
 
8. Minimisation of regressive distributional effects. Policy instruments may have 
socially regressive impacts, e. g., by increasing the price of certain commodities 
(basic necessities). These distributive impacts must be mitigated and/or 
compensated . 
 
9. Political acceptability depends on many factors such as the cost, simplicity, 
transparency, public participation, etc.  Concordance with existing institutional 
framework is of particular relevance. 
 
10. Economic impact. The wider economic effects of policy instruments must be 
carefully assessed and controlled, e.g., effects on prices, employment, 
competitiveness, economic growth. 
 
11. Trade and international competitiveness are increasingly taken into account in 
the choice of policy instruments. 
 
12. Conformity with international agreements. Environmental policies operate within 
the framework of many international conventions, protocols and agreed principles 
such as the Polluter Pays Principle. Trade rules must also be complied within the 
GATT/WTO context. 
 
Source: Adapted from Barde, J.Ph, “Douze critères pour choisir un instrument de 
politique environnementale”, in Ecodécision, January 1994. 
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