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EXECUTIVE SUMMARY  
This report seeks to explore the growing number of fiscal policies now in place for 
fostering low carbon development. It has explored the matter from the perspective of 
market failures, suggesting that the key classes of market failure in discussing fiscal 
policies for low carbon development are: 

1. The existence of environmental externalities (i.e. the damages associated with 
greenhouse gas emissions are not reflected in market prices); 

2. Market failures related to information and search costs (i.e. actors may not always 
be aware of opportunities for abatement and their cost, or they may have 
information they are unwilling to trust); 

3. The existence of transaction costs (i.e. some market transactions may be too high 
for some actors, and this might include in credit markets, and in respect of e.g. 
CDM methodologies); and 

4. The absence of property rights (i.e. the fact that it might not be possible for market 
actors to appropriate the benefits from R&D is likely to led to underinvestment in 
that area). 

Other market failures exist, but are less obviously related to fiscal instruments, though 
they may suggest policies which Governments would be sensible to pursue, depending 
upon the context, and the mix of instruments being considered.  

The report has highlighted a very wide range of examples of various types of instrument. 
These include: 

� Taxes; 

� Emissions Trading Schemes; 

� Policies to Support Renewable Energy; 

� Grants and Subsidies; 

� Forms of Tax Relief (such as accelerated depreciation); 

� Loans; 

� Guarantee Funds; 

� Support for Environmental Management Schemes; and 

� Innovation Prizes and Vouchers. 

From the perspective of fiscal policy, however, it is as well to simplify the perspective in 
the following way: 

1. Some policies raise revenue (they imply an injection of funds into the budget); 

2. Some policies can have more or less no impact on the budget, depending upon 
how they are designed (e.g. ETSs with all allowances grandfathered); and 

3. Some policies imply additional financial outlays (they imply a need for funding). 
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Of the policies we have considered, taxes and ETSs where allowances are auctioned are 
the only two measures which fall into the first category. The majority, including 
mechanisms to support the price of renewables, and all forms of grants, subsidies, loans, 
guarantee funds and tax relief fall into the third category.  

A balanced programme of fiscal policies for low carbon industrial development is likely 
to require some measure to generate revenue, as well as well-thought through ideas as to 
how to make best use of the revenue raised (in terms of carbon savings and other 
positive benefits per unit of spend) to overcome key market failures.  

It is possible, of course, that forms of development assistance might be available to 
augment funds, or that the CDM can be used strategically to attract inward investment 
into target areas, but it seems likely that the prospects for this would improve if some 
commitment of revenues was made in the first instance. 
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1.0 Introduction 
The literature regarding policies used to mitigate climate change is a large and 
growing one. The policies themselves are growing in number, if not necessarily in 
the range of instruments, then in terms of the number of instruments of a given 
type. This report aims to provide a review of lessons from theory and practice 
related to fiscal instruments for low-carbon industrial development. It cannot 
claim to be comprehensive in its coverage of countries, and the details of the 
application of all instruments in each country, but it does seek to cover the main 
instruments of fiscal policy (as defined above) in use.  

In approaching this work, it has been crucial to scope the study so as to ensure a 
clear focus. Section 2 of the report provides a brief overview of the scope of the 
study as a whole.  

Although the scope document seeks to identify the coverage of ‘the industrial 
sector’, in practice, as much of the more theoretical literature makes clear, the 
question of ‘coverage’ is not necessarily one that is of concern other than at the 
design stage for a given policy. In principle, the broader the scope for the 
coverage of emissions, the better, though it is recognised that the potential to 
measure and monitor these is far lower in some sectors (e.g. agriculture) than 
others, either because of the diffuse nature of the emissions, or because of the 
large number of parties involved, or both. The sectoral coverage of policy, 
therefore, might be considered as an issue more of the instrument’s detailed 
design rather than one which bounds the review in terms of the types of policy 
that can be used.  

The literature can be classified in various ways. We start, In Section 3, with some 
theoretical underpinnings, before considering the range of policies which have 
actually been implemented in various countries. The theoretical literature – 
mainly from the field of environmental economics – and the literature 
documenting empirical experience have an increasingly reflexive relationship 
with one another: the theory seeks to respond to the challenges thrown up by 
implementation of policies, whilst implementation is being informed by insights 
from theory.  
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2.0 Scope of Study 
The study is entitled: 

Fiscal Instruments for Climate Friendly Industrial Development in West Bengal 
and Orissa 

This Section seeks to clarify the scope of the study so as to define what will, or 
will not be considered in the context of the study. 

2.1 Fiscal Instruments 

First of all, it is important to understand what the study includes within the term 
‘fiscal instruments’. Fiscal policy is generally understood to cover the use of 
government expenditure and revenue collection (taxation) to influence the 
development of the economy. In one sense, virtually any policy of any 
significance will have fiscal implications, since if there are not direct implications, 
there are likely to be indirect ones (through, for example, changes in the tax take 
from corporation taxes).  

Our definition covers only those instruments with direct fiscal implications over 
and above any administrative outlay typically required to support any policy 
initiative. Consistent with this definition, the study does not investigate (though 
it may comment on the appropriateness of their use) regulatory measures (such 
as emissions performance standards, or minimum requirements for new 
buildings, or green belt codes etc.). Nor does it consider actions taken unilaterally 
by companies, such as corporate targets, or the establishment of energy service 
companies (ESCOs), these being essentially private initiatives.1 

It is worth considering what policies this may include. In our proposal, we 
highlighted the following policies as being of interest: 

• Capital investment subsidies for installation of equipment which may save 
energy or reduce greenhouse gas (GHG) emissions through other means (for 
example by changing the source of energy being generated); 

• Low-interest-rate loans to support enterprises’ investment in energy saving 
technologies or other forms of greenhouse gas reduction; 

• Subsidised energy / environment / greenhouse gas-audits and certification; 
• Measures to improve the GHG performance of waste management; and 
• Measures based around the concept of ‘carbon pricing, such as’: 

                                                

 

1 Evidently, targets set in consultation with Government and with Government support for meeting 
these targets would be considered where they have fiscal implications. 
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o Environmental taxes and charges; 
o Emissions trading schemes 

Strictly speaking, not all emissions trading schemes will be ‘fiscal instruments’ in 
the sense which is implied here (they are considered as economic instruments, or 
market-based instruments). The fiscal implications of such schemes depend very 
much on their design and most notably, the mechanism used for allocating 
allowances, and whether the intention is to defend a floor price / ensure a 
maximum price level (and if so, how). 

For the purposes of this work, we include emissions trading schemes, not least 
since many designs will have implications for state spending, but also because: 

a)  of the potential applicability of hybrid mechanisms; and 

b) To exclude emissions trading would exclude from the analysis of policy 
instruments one of the most widely used measures for achieving pricing of 
GHG emissions at the margin. 

2.2 Climate Friendly 

Climate friendly development is likely to demand actions in respect of both 
mitigation and adaptation. To make the point explicit, industries can be superb at 
abating emissions of GHGs, but if they are vulnerable to sea level rise, then their 
exposure to such a threat may ultimately compromise development.  

This project is focused on mitigation. This is an important point to emphasise 
since it must be appreciated that the recommendations made under this study 
will not make a direct contribution to the adaptive response.  

There are possible links between measures which may be recommended in this 
study and the potential for adaptive responses. For example, if the measures 
implemented raise revenue for the state budgets, then the decision could be taken 
to hypothecate (ear-mark) all, or some of the revenue for measures intended to 
help the economy adapt to climate change. Such options will be mentioned in the 
work, but no attempt will be made, for example, to estimate the effectiveness of 
spending in respect of adaptive measures. Clearly, there is potential for spending 
on adaptation to have significant fiscal implications, for example, in coastal areas 
of both West Bengal and Orissa.  

2.3 Industrial Development 

The work is focused specifically on industrial development. The scoping of what 
is implied by the term ‘industrial development’, and what sectors are, or are not 
covered, is important for this project.  

We include, within the project’s scope, manufacturing industry and extractive 
industries, but not retail, nor commercial services, nor public administration.  
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Departments with responsibility for ‘industry’ are typically separate from those 
with responsibility for ‘power’ or ‘energy’. Evidently, however, low carbon 
industrial development will rely upon initiatives being undertaken in each of the 
following areas: 

a) Improving the efficiency with which energy is used; 

b) Creating shifts in demand for energy; 

c) Switching the source of power and heat / cooling supply towards sources 
with a lower GHG intensity per unit of energy delivered; 

The last of these is potentially highly significant. For this reason we have 
included the power sector in our definition of industry. 

The emphasis on industry means that policies targeted at households are not 
included in this analysis. 

A sector which straddles the private, commercial and the industrial is that which 
is sometimes defined as ‘buildings’, or ‘construction’. Most assessments of the 
energy use of buildings highlight the fact that in ‘conventional buildings’ (ones 
not constructed with the specific intention of being green), the energy use over 
the life-cycle of the building is concentrated in the period where the building is 
occupied, although the embodied GHG emissions in the construction materials is 
also clearly susceptible to some reduction. Much of this is likely to be related to: 

� Air-conditioning; and 

� Lighting. 

Clearly, a policy which simply focuses on ‘construction’, and emissions from 
construction itself, will tend to ‘miss’ the emissions which are effectively related 
to the building’s design. Given the study’s principle focus on industrial 
development, and given that much of the impact of buildings comes from their 
use, we do not address the sector explicitly.  

Finally, many stakeholders have mentioned the issue of waste management. On 
the one hand, it might be considered that this is only of relevance to industrial 
development to the extent that industry makes use of secondary materials and 
other waste derived feedstocks to reduce process emissions. On the other hand, if 
one focuses too narrowly on this, then there is a risk that the use of waste to 
generate energy is given preference over other, more climate friendly 
management options. Hence, we propose to consider waste management as ‘an 
industry’, giving consideration as to how its emissions profile can be improved 
using fiscal instruments. 
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2.4 Policies for Low-carbon Development or Industrial 
Policies? 

There is a relevant question to be asked regarding where the scope of policy 
formulation begins and ends in a study of this nature. In principle, one could 
design fiscal policy such that it encouraged a switch from higher-carbon intensity 
sectors to lower carbon intensity ones. However, we take the view that to 
explicitly target sectors in this way strays into the domain of industrial policy.  

Our underlying approach will be to design policies which seek to target – as far 
as possible – the source of the externality which the study seeks to address (i.e. 
the emissions of GHGs), rather than on specific sectors. Evidently, policies that 
address externalities in this way might be expected to have consequences for the 
structure of the economy, the extent of which will depend upon the magnitude of 
the perturbation which the policy implies. 

2.5 The Issue of Additionality 

The aim of the study is to propose policies which exhibit a strong likelihood of 
delivering significant GHG reductions. In this context, it is worth noting that 
where national policies exist, then unless due care is taken to understand the 
interaction between these policies and those being proposed, it may be possible 
for some policies to deliver abatement in the two states concerned (Orissa and 
West Bengal), but to deliver no, or a much smaller, reduction in India as a whole. 
This is particularly true where national mechanisms allow obligated parties to 
trade their way to compliance (though this is made less likely if a floor price for 
tradable allowances / credits is in force).  

Some key national and international mechanisms are as follows: 

1. The Perform and Trade (PAT scheme); 

2. The Renewables Purchase Obligation (RPO); and 

3. The Clean Development Mechanism (CDM). 

In the more detailed analysis of policies in subsequent phases of the study, these 
will be analysed with consideration given to how to ensure that proposed 
mechanisms complement, rather than overlap with, the existing and proposed 
mechanisms.  
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3.0 Theoretical Insights 
It is a fundamental result in economic theory (“the first fundamental theorem of 
welfare economics”) that, under a set of restrictive assumptions, a competitive 
market economy will exhaust all possibilities for mutually beneficial exchanges in 
equilibrium. In other words, when demand equals supply in all markets, then no 
economic agent can be made better off without making at least one other agent 
worse off. In economic jargon, it is said that a competitive economy is Pareto 
efficient. 

This result can be interpreted in two different ways. 

1. One strand of literature considers that this result shows that there is no 
need for government intervention in the economy. A problem with this 
approach is that the restrictive set of assumptions under which the first 
theorem holds are rarely met in the absence of policy interventions; and 

2. Another approach consists in analysing the assumptions underlying the 
theorem to understand what types of government intervention might be 
justified in practice, in order to allow the beneficial workings of markets to 
be enhanced for the good of society as a whole. 

Thus, if, in reality, one observes that one of the assumptions is not met, one can 
argue that a “market failure” is present. The task of the policy maker then 
consists in finding the policy instruments that would correct these ‘market 
failures’.2 Indeed, from an economic perspective, the rationale for public policy 
intervention is largely premised upon the existence of such market failures.  

Market failures include the following: 

1) The presence of environmental externalities (positive and negative), where 
the impacts of the activities of one person have positive or negative 
consequences for another, but where these positive or negative consequences 
are not recognised in the market place; 

2) The presence of other externalities, including technological ones, where the 
interdependencies of one entity’s activities upon another are not recognised 

                                                

 

2 It is worth highlighting that this presentation is not accepted by all economists. In particular, 
institutional economists take the view that institutions – the rules and norms through which society is 
constructed, and which, in turn, are developed by society – structure all markets. Markets do not ‘fail’ 
as such – they simply generate the outcomes which pertain to the institutional configuration in which 
they function. A key issue then becomes the normative judgement concerning what might be 
considered the most desirable outcomes – relating to, for example, distribution of wealth, or of 
opportunity – and how institutions could be configured so as to allow markets to deliver such 
outcomes.  
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within the market place. This could include some so called network 

externalities, which can be said to be present when the adoption of one 
technology is, to some extent, premised upon the adoption of the same 
technology by others;3 

3) Issues associated with the absence of property rights (sometimes, the 
problem of missing markets) leading to under-investment in specific areas 
and activities. For example, R&D expenditures might be reduced where 
intellectual property rights are not well-established; 

4) Network externalities, which can lead to the ‘locking out’ of technologies 
which may be useful; 

5) The prevalence of search costs, transaction costs and imperfect information. 
Transaction costs and search costs are often grouped together, but transaction 
costs may be non-zero even where the would-be buyers and sellers in a 
market are well known to each other. We therefore use the term search costs 
specifically to refer to those situations where buyers and sellers need to seek 
each other out, and where costs are likely to be incurred in doing so; 

6) The existence of transaction costs, where transactions may occur 
unencumbered, but where making transactions incurs a cost to one or other 
party. This tends to reduce the propensity of would be participants in 
transactions to engage in them; 

7) The problem of imperfect information. Search costs could be considered a 
specific example of imperfect information, but imperfect information includes 
other matters concerning ignorance of value, or of the properties of what 
might be being, or might otherwise be, traded; 

8) The problem of asymmetric information. This is sometimes used 
interchangeably with the issue of search costs. However, asymmetric 
information refers, more correctly, to and that is the way in which we 
interpret the term here. Where the issue is one of search costs, one could argue 
that as long as the information is, in principle, available to the party 
concerned, the information can be acquired. The specific case of asymmetric 
information is deemed to represent the case where information is simply not 
available to one or other party because it is in the interests of one or other 
party to retain that information;  

9) Government failure / issues of regulatory capture. This problem 
characterises the case where the failure to improve the existing situation in the 

                                                

 

3 See Arthur, W. Brian (1988b), ‘Competing Technologies: An Overview’, in Dosi, Giovanni, Christopher 
Freeman, Richard Nelson, Gerald Silverberg and Luc Soete, (eds) (1988), Technical Change and 
Economic Theory, London: Pinter, pp.590-607. 
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market reflects a view that a specific market segment, or group of actors, is 
favoured by, or is effectively the supplier of most revenue to, the regulator or 
Government; 

10) Issues related to market power or concentration, in which the concentration 
of market influence on the side of either the buyer (monopsony / oligopsony) 
or the seller (monopoly / oligopoly) allows one or other to dictate the terms of 
a transaction, or to behave strategically. 
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Table 1: Market Failures and Possible Policy Responses Remedies 

Market Failure Potential Policy Response 

Environmental 
externalities  

Internalise externalities in pricing 

Carbon pricing mechanisms (taxes, tradable allowances, 
hybrids of the two) 

Subsidies linked to carbon savings (green certificates, feed-in-
tariffs) 

Removal of subsidies for polluting activity 

Search costs / 
imperfect 
information 

Provide relevant information for the market / Provide expert advice 
to reduce costs of exploring mitigation options 

Provide information regarding nature of technologies 

Subsidised audits with recommendations for cost-effective 
improvement 

Labelling / certification initiatives 

Transaction costs 

Reduce the costs of making relevant transactions 

Systems of trading standards (to safeguard buyers from 
shoddy goods / services) 

In trading schemes, providing low-cost means of trading  

It might be relevant to consider the cost of credit to SMEs as a 
transaction cost issue. Although banks might have genuine 
reasons for reducing access by SMEs to credit 

It has been suggested that CDM methodologies could be 
simplified 

Asymmetric 
information  

Mechanisms to extract information from relevant parties / use 
incentives which account for the asymmetry 

Policy makers need to account for this when setting caps / 
targets for emissions from industry. Early-phase approaches 
to setting caps / targets can help extract relevant information 
(typically, more important in measures dependent on 
reporting) 

Absence of 
property rights  

Develop institutions to support property rights 

Appropriate metering to ensure ‘users pay’ for their use of 
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Market Failure Potential Policy Response 

services 

Intellectual property rights (or other means) to support 
private R&D in relevant fields 

Competition for prizes  

Network 
externalities 

Ensure new technologies / approaches are not ‘locked out’ through 
existing institutions / ways of doing things, and support 
development of networks to support new ones 

Policies to support off-grid provision of renewables 

Policies to support connection to existing grids 

Government 
failure / issues of 
regulatory capture 

Ensure regulatory institutions are properly resourced, incentivised 
and structured 

Regulatory enforcement has to be adequately resourced, and 
the regulatory process needs to be even-handed 

Perverse policies which may offer financial support to 
traditional, sometimes polluting industries should be 
removed (see above) 

Market power or 
concentration 

Reduce extent to which actors are able to use their power in the 
market-place 

It may be appropriate, in some cases, to introduce regulators 
in specific markets (such as private utility providers) where 
market power could be abused. 

In trading schemes, allowances should be auctioned as far as 
possible, especially to energy generators, and most especially, 
where they have market power 

 

The key classes of market failure in discussing fiscal policies for low carbon 
development are: 

5. Environmental externalities 

6. Market failures related to information and search costs 

7. The existence of transaction costs 

8. The absence of property rights. 
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Others listed above are less obviously related to fiscal instruments, but they may 
include policies which Governments would be sensible to pursue, depending 
upon the context, and the mix of instruments being considered.  

It should also be recognised that whilst the above captures many of the key issues 
to which some form of policy response is required, there are likely to be some 
issues, of particular relevance to developing countries, which might not be 
captured by the ‘market failure’ oriented approach. These would include matters 
related to institutional capacity, and the implications for whether specific policies 
are implementable or not. 

3.1 Policies to Address Environmental Externalities 

In respect of climate change, one of the most obvious market failures relates to 
the existence of externalities. Externalities exist wherever there are, essentially, 
‘unpriced interdependencies’ between actors. So, for example, if a polluting 
activity harms a population which is exposed to the pollution, then as long as the 
polluter pays nothing for the pollution being generated, the level of pollution will 
be excessive relative to the level of damage being caused. This is an example of a 
negative (harmful) externality. Equally, some forms of land management may 
generate havens for biodiversity, and may enhance citizens’ visual appreciation 
of a landscape. In this case, as long as such benefits are not being rewarded, the 
level of such management may be less than is justified relative to the benefit that 
could be generated. This is an example of a positive (beneficial) externality.  

In the context of climate change, the emissions of GHGs impose external costs on 
others. The Stern Review put it thus: 

In common with many other environmental problems, human-induced climate 
change is at its most basic level an externality. Those who produce greenhouse-gas 
emissions are bringing about climate change, thereby imposing costs on the world 
and on future generations, but they do not face directly, neither via markets nor in 
other ways, the full consequences of the costs of their actions. 

In order to improve social welfare, it is generally accepted that the workings of 
markets need to be adjusted to ensure that pollution is abated, or to encourage 
greater provision of the positive externality. In principle, there are a number of 
ways in which this could be done. The first, a tax or subsidy, seeks to reflect the 
nature of the externality directly within market prices. The second, a system of 
tradable allowances / credits, usually uses a combination of market trading 
(market creation, through allocating property rights) and a pre-determined level 
of abatement / provision to allow a price for the allowances or credits to be 
formed through the interplay of supply and demand. The third is not dependent 
on the price mechanism, but is based upon imposing regulations and standards 
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to ensure a reduction in pollution or an increase in the provision of the positive 
externality.4  

In what follows, we examine each of these with a view to understanding their 
relative strengths and weaknesses in addressing climate change. We do so not 
merely through appeal to theory, but draw also on some of the literature 
discussed later in the review, related to the actual implementation of policies in 
various countries.  

3.1.1 Optimal Tax / Subsidy 

The concept of an optimal tax or subsidy, sometimes described as a Pigovian tax 
or subsidy, was proposed by A. C. Pigou in 1920.5 In principle, the aim is to 
correct the market failure by imposing a tax or subsidy at a level equal to the 
point where the marginal costs of improving the situation (by, for example, 
abating pollution, or managing land in a particular way) are equal to the 
marginal benefits of providing the additional improvement. The marginal 
benefits of the improvement effectively relate to the costs to society avoided at 
the margin, so typically, in the case of climate change, the optimal tax would be 
where the marginal abatement cost curve and the marginal social cost curve 
intersect. This is shown diagramatically in Figure 1 below.  

                                                

 

4 There is, in theory, a fourth option which would involve all those creating the problem to be brought 
together with those affected by it to negotiate a solution, but this is obviously impractical for climate 
change (although there is an element to which this might be considered to be exactly what occurs in 
international negotiations in respect of climate change policy).  

5 Pigou, A. C. (1920) The Economics of Welfare, Macmillan: London. 
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Figure 1: Diagrammatic Representation of an Optimal Tax Policy 
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Where climate change is concerned, the underlying principle is the basis for 
discussions around an emissions tax (sometimes called a carbon tax, though 
clearly, a tax on carbon only does not cover all relevant GHG emissions, for 
example, nitrous oxide).  

The concept of the optimal tax raises the question as to what the level of such a 
tax should be. There is considerable uncertainty around this.6 From the above 
figure, it will be clear that the optimal tax rate depends upon the functional form 
of two curves. It also depends upon how the shape of these curves change over 
time: 

1. The first curve, regarding social costs, is expected to be fairly flat in shape 
at a given point in time (the social costs are, in principle, invariant with the 
location of the emitter). However, this ‘flatness’ at a given point in time 
might not give rise to a stable social cost as time develops. This relates to a 
particular characteristic of climate emissions, which is that they take effect 

                                                

 

6 See Ekins, P. (2005) A Note on the Impossibility of Deriving a Scientifically Valid, Ethically Sound or 
Policy-useful Estimate of the Social Cost of Carbon, January 2005, 
http://www.decc.gov.uk/assets/decc/what%20we%20do/a%20low%20carbon%20uk/carbon%20valu
ation/social_cost/scc-peerreviewcomments.pdf  
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over several years. Hence, in order to know the social costs of emissions at 
a given point in time, one needs also to understand the trajectory which 
emissions are likely to follow in future. The position of the marginal social 
cost curve is actually determined not only be today’s emissions, but also, 
those which occur in the years ahead. For this reason, the Stern review 
argues:7 ‘It is very likely that the SCC will rise over time, since stocks of GHGs 
will rise as further emissions take place, up to the point where stabilisation is 
reached.’ Setting aside this additional complexity, there is great uncertainty 
about the actual magnitude of the damages, for perhaps obvious reasons: 
valuing the damages associated with climate change implies not only 
developing an understanding of future states of the world relative to what 
they might be in the absence of the emissions, but then quantifying, 
through economic valuation methodologies, a very wide range of impacts 
taking place in disparate locations across the world. On top of this, the 
possible effect of changes in frequency of so-called extreme events, and 
their impact, needs to be considered. Finally, judgements of some ethical 
significance are embodied within most valuation approaches, and these 
judgements can be made in more than one way.8 The Stern review made 
reference to social costs of carbon ranging from $2.48 per tonne CO2 (in 
year 2000 prices), rising to $85 per tonne CO2 under a ‘business as usual 
trajectory’. Reflecting the above comments, the Report noted that social 
costs might be around $30 per tonne CO2 under an emissions trajectory 
leading to stabilisation of concentrations at 550 parts per million CO2 equ, 
and $25 per tonne CO2 under an emissions trajectory leading to 
stabilisation of concentrations at 450 parts per million CO2 equ.9  

2. The second, the abatement cost curve, by definition has a slope whose first 
derivative is negative in value. Several attempts have been made to derive 
such curves. Probably the most ambitious attempt has been the sector by 
sector approach developed by the UK’s Committee on Climate Change,10 
but other well known approaches include the oft-cited McKinsey curve.11 

                                                

 

7 Stern Review, The Economics of Climate Change, Part 1: Climate Change, Our Approach, p.26. 

8 See for example Broome, J. (1992): 'Counting the Cost of Global Warming', Cambridge: The White 
Horse Press; Broome, J. (1994): ‘Discounting the future’, Philosophy and Public Affairs 23232323: 128–56; 
Gardiner, S. (2004): ‘Ethics and global climate change’, Ethics 114: 114: 114: 114: 555-600; Mueller, B. (2006): 
'Adaptation Funding and the World Bank Investment Framework Initiative'. Background Report 
prepared for the Gleneagles Dialogue Government Working Groups Mexico, 7-9 June 2006. 

9 Stern Review, The Economics of Climate Change, Part 3: The Economics of Stabilisation, p.304.  

10 See Committee on Climate Change (2008) Building a Low-carbon Economy – the UK’s Contribution 
to Tackling Climate Change, December 2008 and the supporting research to the report (to be found at 
http://theccc.org.uk/reports/building-a-low-carbon-economy/supporting-research). 

11 See P. Enkvist, T. Naucler and J. Rosander (2007) A Cost Curve for Greenhouse Gas Reduction, The 
Mckinsey Quarterly (2007) No. 1; P. Enkvist, J. Dinkel and C. Lin (2010) Impact of the Financial Crisis 
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There are many problems related to how these curves are constructed, 
however, not least of these being: 

a. The fact that they exhibit a path dependent nature (their shape 
changes as choices are made from the menu of abatement options), 
so that they are, in fact, ‘dynamic’ (rather than static); 

b. Even in the static sense, the shape depends to some extent on past 
investments, and the opportunity cost of fixed investments which 
might be replaced /made redundant if a new abatement strategy is 
adopted. 

c. The way in which the costs to the actor undertaking the abatement 
are calculated is unlikely to be able to sensibly reflect the costs 
facing all actors, many of whom have access to capital on quite 
varying terms (the ‘global’ curve developed by Mckinsey would be 
especially susceptible to wide margins for error to the extent that it 
purported to demonstrate the abatement potential of a given 
technology across all countries – there is, for example, no unified 
global price for electricity (savings on which would influence the 
costs of a given abatement measure which reduced electricity use); 

d. The actual cost of abatement equipment itself varies. The market for 
abatement techniques is not one where single prices prevail. Our 
investigations of environmental permits for cement kilns and 
incinerators in the UK shows that companies clearly make use of 
widely varying costs for the same abatement equipment (whether 
deliberately or not) in justifying their choice of abatement 
technology.12  

There is no single source of reliable data in this respect, and for every one 
of the plethora of abatement options which constitute a synthetic marginal 
abatement cost curve, the underlying assumptions regarding costs and 
impact are inevitably a gross simplification of the reality they seek to 
represent. It is unsurprising, therefore, that attempts to base policy on 

                                                                                                                                             

 

on Carbon Economics: Version 2.1 of the Global Greenhouse Gas Abatement Cost Curve, McKinsey & 
Company, http://solutions.mckinsey.com/climatedesk/default/en-
us/Files/wp211154643/ImpactOfTheFinancialCrisisOnCarbonEconomics_GHGcostcurveV2.1.pdf ; 
McKinsey & Company (2008) An Australian Cost Curve for Greenhouse Gas Reduction, February 2008, 
http://www.google.co.uk/url?sa=t&rct=j&q=mackinsey%20marginal%20abatement&source=web&cd=
4&sqi=2&ved=0CD0QFjAD&url=http%3A%2F%2Fwww.mckinsey.com%2Fen%2FClient_Service%2FSus
tainability%2FLatest_thinking%2F~%2Fmedia%2FMcKinsey%2Fdotcom%2Fclient_service%2FSustaina
bility%2Fcost%2520curve%2520PDFs%2FAustralian_Cost_Curve_for_GHG_Reduction.ashx&ei=qk7W
TqXsJpCd8gPI_t2RAg&usg=AFQjCNEFK7crnqY2RmPiQxeyUp0vbZzMAQ  

12 See Eunomia (forthcoming) Use of Damage Cost Data for BAT Decision Making, Report to the 
Environment Agency, England and Wales. 
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simplified MAC curves has come in for criticism. A recent UCL paper 
highlights some notes of caution in using such curves for policy-making.13 
In the context of policies for Reducing Emissions from Deforestation and 
Degradation (REDD), Greenpeace has been highly critical of the McKinsey 
MAC curves, suggesting they lead governments to downplay the 
significance of, and actively contribute to justification of, tropical forest 
deforestation.14  

A somewhat uncomfortable feature of MAC curves for orthodox economists is 
that curves typically highlight opportunities (some of them considerable) for 
abatement which have a negative cost. In principle, this raises the question as to 
why these things do not already happen (or why agents – not necessarily those 
losing the money - do not act to profit by making it more likely to happen). 
Ackerman and Bueno explain the existence of these mainly through reference of 
other market failures already highlighted above:15 

‘There are a number of possible explanations for the “efficiency gap” (between the 
cost-minimizing level of investment in energy efficiency and the actual level) or 
the “efficiency paradox.” Market failures and barriers may discourage investment 
in low-cost efficiency measures; examples include misplaced incentives, unpriced 
costs and benefits, incomplete information, capital market barriers, and incomplete 
markets for efficiency (Brown 2001). Consumer reluctance to invest in efficiency 
measures could reflect extremely high discount rates for such purchases, possibly 
due to uncertainty and incomplete information. That is, households may avoid 
investments in efficiency unless they offer very rapid payback times. Business 
investment in energy efficiency may be shaped by organizational and institutional 
factors which, in practice, cause systematic deviations from profit-maximizing 
behavior (DeCanio 1998).’  

One might add to this a degree of inertia witnessed, for example, in the behaviour 
of households in respect of utility bills.  

The significance of this discussion lies in the following key point: if the correct 
level of an optimal tax cannot be known with any degree of certainty (because the 
form of the curves which give rise to the optimal rate are not known with 
certainty), then what should policy makers do in respect of their approach to 
setting the most appropriate tax rate? Indeed, the uncertainty surrounding the 

                                                

 

13 P. Ekins, F. Kesicki and A. Z. P. Smith (2011) Marginal Abatement Cost Curves: A Call for Caution, A 
Report from the UCL Energy Institute for Greenpeace UK, April 2011. 

14 Greenpeace International (2011) Bad Influence: How McKinsey-inspired Plans Lead to Rainforest 
Destruction, April 2011, 
http://www.greenpeace.org.uk/sites/files/gpuk/Greenpeace_BadInfluence_Report_LOWRES.pdf  

15 F. Ackerman and R. Bueno (2011) Use of Mckinsey Abatement Cost Curves for Climate Economics 
Modeling, Stockholm Environment Institute, Working Paper WP-US-1102.  
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shape of both the MAC and the MDC is central to ongoing discussions regarding 
the most appropriate approach to introducing a means of pricing GHG emissions, 
which is generally seen as an essential tool in reducing GHG emissions.  

In the domain of taxation, some important contributions were made by Baumol 
and Oates in the early 1970s. They considered how taxes could be pragmatically 
deployed to reach environmental standards cost effectively.16 They suggested, 
instead of seeking ‘optimality’, an approach, which allows the environmental 
targets (e.g. in terms of the amount of emissions reduction) to be determined by 
the political process, and where the tax is set in such a way to reach the pre-
determined target at a minimum cost. Such a tax would be cost-effective, as it 
would equate marginal abatement costs across potential options and actors of 
abatement, and thus ensure the efficient allocation of abatement effort in the 
economy, as well as to provide long-term incentives to pollution reduction 
through technological improvements.17 

3.1.2 Tradable Permits / Emissions Trading 

Strictly speaking, most emissions trading (or tradable permit) schemes are a 
combination of a regulatory mechanism and a means of creating property rights 
around allowances for the emission of GHGs, the aim being to allow trading in 
these allowances, and so establish a price for those allowances in the marketplace. 
Although generally considered as a market mechanism, therefore, and whilst 
sometimes juxtaposed with command and control policies, the nature of the 
instrument is that the price of allowances is driven strongly by the ‘regulatory 
decision’ (i.e. the specified ‘cap’ being set on emissions). 

Figure 2 shows the basic principles – a cap is set at Qa to reduce emissions. The 
slope of the MAC curve determines that the price for allowances is Pa. It might 
readily be appreciated that this is the same outcome – a price Pa for emissions, 
and a total quantity Qa emitted – that would result from the introduction of a tax 
on emissions equivalent to Pa, at least if markets functioned without other 
failures.  

Two key differences between a tax and emissions trading schemes, however, 
relate to: 

1. The fact that the level of the cap gives some certainty – at least if the 
system is well designed and overseen – as to the level of abatement 
achieved. That having been said, the above Figure gives the impression 

                                                

 

16 Baumol, William J., & Wallace E. Oates (1971) The Use of Standards and Prices for Protection of the 
Environment, 73 Swedish Journal of Economics 42, 42–51. 

17 Baumol, W.J. and Oates, W.E. (1988) The Theory of Environmental Taxation, Cambridge: Cambridge 
University Press (second edition). 
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that there is no regard being had to the social costs of emissions. Of course, 
this could be true, but generally, the debate has become more sophisticated 
than this, and the aim is to operate trading schemes ‘in the area’ where 
allowance prices equate with estimates of social costs; and 

2. The fact that taxes always generate revenue for the exchequer, whereas 
emissions trading schemes do not necessarily do so. Whether or not they 
do depends upon how the players in the market are allocated their 
allowances: are the allowances grandfathered (in other words, do 
participants in the market receive an allocation which broadly reflects their 
historic needs), or are the allowances auctioned to the participants (in 
which case, they have to pay for them)? Auctioning allowances, even if 
only a proportion of the total, allows revenue to be generated by 
government.  

 

Figure 2: Diagrammatic Representation of an Emissions Trading Scheme 
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Although this revenue is of potential benefit, and although it allows for a more 
complete internalisation of the externality (polluters pay for (all or some of) the 
social costs they are responsible for), of course from a political perspective, it is 
far easier to generate buy-in from industry and governments for a system based 
on grandfathered trading of allowances than for a tax. Industry realises the tax 
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implies greater costs, whilst governments are generally loathe to cede 
responsibility for decisions regarding taxes. The history of EU experience is an 
eloquent testimony to this fact: many years were spent seeking to develop an EU-
wide carbon tax, but this proved to be impossible to deliver, politically. Now, 
having developed a trading scheme based on grandfathering, the EU Emissions 
Trading Scheme is moving towards an increased reliance on auctioning. 

These two features – the revenue raising potential, and the certainty given in 
terms of emissions – are important in discussing the appropriateness of the 
instruments for climate change policy. 

3.1.3 Approaches Based on Standards / Regulation 

The rationale for market based instruments, which establish prices in the market 
for emissions, rests upon the presumed efficiency of the market in allocating 
resources. In particular, where society seeks to deliver a reduction in GHG 
emissions, it is more efficient, from an economic perspective, for a greater 
proportion of the abatement to be delivered by those for whom the abatement is 
least costly. Equally, for companies whose costs of abatement are high, it does not 
make sense, from the economic perspective, to demand that these companies 
achieve a share of abatement proportionate to their size / emissions etc. Of 
course, if all emitters had exactly the same MAC curve, then all actors probably 
would behave in a similar way under a market-based instrument, but this is 
rarely the case.  

In summary, the assumed superiority of market-based instruments rests on the 
fact that as long as abatement costs vary across industry, it is more efficient to 
allow the market to respond to a cap, or a tax, so that the abatement achieved is 
delivered at least cost to society overall.  

In pure regulatory approaches, which might take the form of a required 
technological standard, or (hypothetically) of a uniform level of emissions per 
unit of financial output, all firms are required to adopt the standard. This forces 
all firms, irrespective of the potentially varied costs of doing so, to do as they are 
asked.  

It might be argued that, to the extent that regulatory approaches have drawbacks 
where the abatement costs are not similar, that such standards could be usefully 
applied at a sectoral level. In principle, this would indeed mean that for that 
specific sector, the efficiency losses associated with the regulation relative to a 
market-based approach could be lower. The problem with this is that it assumes 
that one can look at each sector in isolation from others. If other sectors are to be 
asked to undertake abatement, what would be the ‘fair’ approach to regulation 
which ensured that different sectors were not unfairly affected by overall 
package? In principle, the regulator would need to have a very good idea as to 
what sectoral MAC curves looked like to ensure that all sectors were being treated 
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more or less equally in terms of the costs being visited upon them. As discussed 
above, this is challenging for a regulator.  

For these reasons, economists prefer market-based approaches since they allow 
the market either to respond to a tax in a means which makes it likely that the 
costs of abatement do not exceed the level of the tax for any actor, or to achieve a 
given cap through the least cost means overall (allowing some actors who ‘do 
less’, because abatement costs are higher, to purchase allowances from others 
who ‘do more’, because their abatement costs are lower). Society benefits from 
the cost-minimising features that the market-based approaches allow, assuming, 
of course, that the markets concerned function well. 

Regulation clearly has a role to play in support of market-based instruments. An 
often overlooked feature of market-based instruments is the enhanced incentive 
that they create for actors to behave (quasi-)illegally. The role of regulation in 
support of market-based instruments ought, therefore, to have an anticipatory 
aspect to it, seeking to ensure that potential negative ‘side effects’ do not 
materialise (or are minimised). 

Regulatory measures are not usually considered as having fiscal implications 
other than in respect of the costs which are required to ensure a properly 
functioning regulatory apparatus is in place. Consequently, we do not consider 
them further in this review. 

3.2 Policies to Address Market Failures Related to 
Information and Search Costs 

In principle, policies ought to be targeted directly at the market failure they seek 
to address.  

For firms, and for SMEs in particular, information about the types of action they 
should consider taking to reduce emissions is likely to be extremely valuable. The 
ability of SMEs to invest time and effort in understanding the potential costs and 
benefits to themselves of different technologies, or different changes to their 
internal operations, is likely to be limited.  

Policies likely to assist in this process include those with greater and smaller 
fiscal implications. They may include the development of means to improve the 
amount and quality of information in the marketplace. This could include the 
development of websites, and media campaigns to draw attention to the 
improved sources of information. Another approach which may be considered is 
the certification of either products (forms of ’ecolabelling’) or service providers 
(for example, installers of renewable energy technologies) so as to give would-be 
users some confidence in making their purchases. Targeted audits for small 
businesses which seek to make positive recommendations regarding cost-
effective GHG mitigation measures may be useful in this context.  
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The value of ‘information provision’ is never especially easy to evaluate. The 
provision of information does not guarantee that it will be accessed, let alone, 
used. Evidently, the provision of quality information will benefit from means to 
bring the source of the information to the attention of the target audience.  

3.3 Policies to Reduce Transaction Costs 

In this category of market failure, we have included the costs of accessing capital 
by SMEs in particular. In practice, issues of accessing capital by SMEs may be 
related to a range of market failures and /or other issues. For example, if higher 
interest rates are being sought to account for what might be perceived as an 
inherently higher risk in lending to SMEs, then problems associated with adverse 
selection may result since only those with a greater appetite for risk are likely to 
come forward with funding proposals. Some SMEs may also find it more difficult 
to present the formal information required by lenders to justify a loan, an 
example not so much of capital markets failing in their own right, but of an 
information failure underpinning the functioning of the market.  

Evidently, if access to capital is on less than favourable terms, this can slow down 
the rate of adoption of new, or improved technologies where these require 
investment. Higher costs of capital will lengthen pay-back periods and reduce the 
attractiveness of such investments. In such situations, it may be reasonable to 
consider approaches to reducing the costs of adopting new technologies. A wide 
range of these types of approach are considered in later Sections of this report. 

Another issue related to transaction costs is highlighted by Ellis et al, who note 
that the CDM methodologies may be too complex for some countries, notably 
lower-income countries.18  

3.4 Policies to Address the Absence of Property Rights. 

One policy to address market failures associated with the absence of property 
rights is emissions trading, or at least, those institutional aspects of such schemes 
which establish a market where one previously did not exist. Emissions trading 
effectively seeks to generate a price for emissions of GHGs by establishing 
property rights over allowances for emissions within an overall cap.  

The literature on climate change mitigation also makes much of policies designed 
to stimulate research and development (and diffusion). As Carey puts it:19 

                                                

 

18 Karen Ellis, Bryn Baker and Alberto Lemma (2009) Policies for Low Carbon Growth, London: 
Overseas Development Institute, 27 November 2009. 

19 Carey, D. (2010), “Implementing Cost-Effective Policies in the United States to Mitigate Climate 
Change”, OECD Economics Department Working Papers, No. 807, OECD Publishing. 
http://dx.doi.org/10.1787/5km5zrs4kc6l-en 
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Even with pricing of GHG emissions and without political uncertainty about the 
future path of carbon prices, the development and diffusion of low-emission 
technologies would still be less than is socially optimal. An important reason for 
this conclusion is that firms investing in R&D are typically unable to appropriate 
all or most of the social returns they generate owing to the public-good nature of 
knowledge. Much of the social return on R&D investments will accrue as 
spillovers to competing firms, downstream firms that purchase the innovating 
firm’s products, or to consumers (Griliches, 1992). Empirical evidence suggests 
that social rates of return to R&D are substantially higher than private rates of 
return (Griliches, 1992) and that consequently, R&D investment is below the 
socially optimal level. This problem, which is common to technology development 
in general, may be accentuated in the case of climate change by the risk of large 
innovation rents from any major breakthrough being expropriated to facilitate 
rapid diffusion given the potentially large welfare benefits of such diffusion 
(OECD, 2009). 

In principle, the issue of property rights may be surmountable through the 
introduction, or proper enforcement, of suitable systems of intellectual property 
rights. However, at the global level, this is not an easy problem to resolve. 
Furthermore, the spillovers in knowledge, even as divulged in applications for 
IPR protection, may lead to a reduction in rents derived from R&D.  

This line of argument, therefore, may be used to justify greater public investment 
in R&D so as to take such spending closer to the social optimum. Carey argues 
that this is likely to be especially appropriate in the case of technologies that are 
furthest from commercialization, and that the closer technologies move to 
commercialisation, then the weaker the argument for public investment is likely 
to become. Whilst, in principle, this is sound logic, it perhaps represents a too 
stylized view of how innovation takes place: the nature of innovation is that it is 
rarely straightforward to tell how far from commercialization a technology is 
until it is very close to market, and even then, the scale of its applicability is rarely 
straightforward to predict.  

Whatever the approach, it is worth noting that the Stern review commented that, 
after ensuring a mechanism for carbon-pricing was in place, ‘The second task of 
mitigation policy is to promote research, development and deployment’. It noted: 

Action on climate change requires urgency, and there are generally obstacles, due 
to inadequate property rights, preventing investors reaping the full return to new 
ideas. Specifically, there are spillovers in learning (another externality), associated 
with the development and adoption of new low-emission technologies that can 
affect how much emissions are reduced. Thus the economics of mitigating climate 
change involves understanding the processes of innovation.  

The spillovers occur in a number of ways. A firm is unlikely to be able to 
appropriate all the benefits, largely because knowledge has some characteristics of 
a public good. In particular, once new information has been created, it can be 
virtually costless to copy. This allows a competitor with access to the information 



23 

 International Review 

 

to capture the benefits without undertaking the research and development (R&D). 
Patents are commonly used to reduce this problem. In addition, there are typically 
‘adoptive externalities’ to other firms that arise from the processes whereby 
technology costs fall as a result of increasing adoption. These spillovers are likely 
to be particularly important in the case of low-emission technologies that can help 
to mitigate climate change. 

Similar comments were made by the Committee on Climate Change in their work 
on Building a Low-carbon Economy:20 

There are a number of reasons why the market, unaided, will not deliver 
innovations required. The market failures are not unique to the low-carbon area, 
but they are likely to be particularly strong because: 

Dominant designs can create barriers for new technologies because, for example, 
high fixed costs of developing new infrastructures act as barriers to entry 

Uncertainty about the prospects for success and long timescales for 
infrastructure replacement/development. For high capital cost investments, 
frequent in the energy sector, this may be a particular barrier. 

Differentiation of products in some areas is difficult or impossible. For example 
this is an issue for the energy sector – customers value electricity but they care less 
whether the electricity is generated from a wind or gas turbine. 

Spillovers from knowledge generation. Where innovation leads to lower product 
prices (e.g. electricity prices), there are additional welfare benefits to users of that 
product (e.g. reduced fuel poverty) which are not reflected in the product price.  

Carey highlights work undertaken by the IEA investigating the gap in R&D 
expenditure on relevant technologies. The IEA’s exercise, for the Major 
Economies Forum, addressed ten climate-related technologies that together 
address more than 80% of the CO2 emissions reduction potential identified by the 
IEA: advanced vehicles; bio-energy; CCS; building-sector-energy efficiency; 
industrial sector- energy efficiency; high-efficiency-low-emissions coal; marine 
energy; smart grids; solar energy; and wind energy. The IEA found that the total 
annual RD&D funding needed, for both the public and private sectors, is USD 37-
74 billion. Of this total, approximately half (USD 19-37 billion) relies on public 
sources. The current public funding level (excluding one-time stimulus spending) 
is around USD 5 billion, leaving a public RD&D funding gap of USD 14-32 
billion, which implies that an increase to three to six times the current level of 
funding is required. Indeed, as Figure 3 shows, the expenditure on R&D is still 
lower in constant prices than it was at the time of the late ‘70s oil price shock. For 
some potentially key technologies, expenditure is extremely low, and whilst the 

                                                

 

20 Committee on Climate Change (2010) Building a Low Carbon Economy: The UK’s Innovation 
Challenge, Launch Presentation, 19th July 2010. 
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link between funding and outcomes is a difficult one to draw (we are speaking, 
after all, of research), it seems reasonable to imagine that the more is happening, 
the greater are the chances of some breakthroughs being achieved. 

Figure 3: R&D Expenditure in USA and IEA Countries Excluding USA 

 

Sourced from Carey, D. (2010), “Implementing Cost-Effective Policies in the United 
States to Mitigate Climate Change”, OECD Economics Department Working Papers, 
No. 807, OECD Publishing. http://dx.doi.org/10.1787/5km5zrs4kc6l-en  

It is also worth noting, in respect of R&D, that the effects of ‘learning by doing’ 
and learning by using, appear to be under-estimated by firms and consumers. A 
report by the Major Economies Forum suggests that historically, costs for a 
particular emerging technology have declined by approximately 20% for each 
doubling of cumulative production volume.21 Third, economies of scale and the 
need for inter-industry cooperation to develop new infrastructure to 
commercialise some new technologies, such as electric cars or renewable energy, 
may also slow their diffusion (an example of network externalities). 

                                                

 

21 Major Economies Forum on Energy and Climate (2009) Technology Action Plan: Executive Summary, 
December 2009, 
http://www.majoreconomiesforum.org/images/stories/documents/MEF%20Exec%20Summary%2014
Dec2009.pdf  
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3.5 Cultural Preferences 

Orthodox economic theory has been criticised for treating tastes and the 
evolution therein as an exogenous variable. In some specific contexts, the impact 
of culturally specific factors which influence the preferences of consumers in the 
market may be important. In India, for example, there is a strong culture of ‘not 
throwing away’. In many contexts, this is surely to be encouraged. In some 
others, however, it may act as an obstacle to diffusion of newer technologies. Of 
greatest relevance here are likely to be those technologies for which the impact in 
the use-phase greatly exceeds their impact in the manufacturing phase. Many 
electricity consuming products are of this nature (washing machines, for 
example).  

One way of dealing with this might to be to consider incentives for the adoption 
of more environmentally beneficial products. Some of the schemes used in this 
context are considered in later Sections. 
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4.0 Energy / GHG-related Taxes  
A number of countries have introduced carbon taxes over the last 22 years. There 
is a fairly strong European flavour to the landscape where these taxes are 
concerned. The first country to adopt a carbon tax was Finland in 1990. Other 
Nordic countries then followed suit, and the UK also introduced a ‘climate 
change levy’ in 2001.  

Experience with carbon taxes is discussed below. It should be considered, 
however, that the EU countries mentioned are all now participants in the EU ETS 
(discussed in Section 5.1 below) so that the role played by their tax-based policies 
has now to be seen in this context. We have only included transport taxes where 
this is not avoidable. The emphasis here is on industrial energy use. 

4.1 Finland 

Finland was the first country to adopt a carbon tax, which was based on the 
carbon content of fossil fuels, in January 1990.22 This was intended as an 
instrument for climate change mitigation. The tax rate evolved from €1.12/t CO2 
in 1990 to €20/t CO2 in 2010. Some full or partial exemptions to these rules were 
applied: natural gas was taxed at a reduced rate, and peat was exempted between 
2005-2010.  

In 1994-1996, the tax was amended, and the tax base became the energy content of 
all sources of primary energy (except wood, waste derived fuel, and wind), while 
at the same time, a so-called ‘additional duty’ was levied on all fossil fuels 
according to their carbon content.  

In 1997, the tax was restructured the rates were greatly increased and the CO2 tax 
was transformed into a general tax on consumption of electricity rather than 
production. The opening of the Nordic electricity market and the development of 
the electricity exchange was one of the reasons for the change in tax structure. 
Before 1997, Finnish energy taxes differed from those in other Nordic countries, 
as they targeted the production of primary energy, as opposed to targeting 
consumption. The changes made the tax more consistent with other Nordic taxes. 

For the first time since 1997, the general structure of energy taxation in Finland 
was changed on 1 January 2011. The current structure divides tax rates between 

                                                

 

22 Sources for this description include Speck, S. (2008) The Design of Carbon and Broad-based Energy 
Taxes, Vermont Journal of Environmental Law, Vol.10, 2008, pp.31-59; Sumner, Jenny, Lori Bird and 
Hillary Smith (2009) Carbon Taxes: A Review of Experience and Policy Design Considerations, NREL 
Technical Report, NREL/TP-6A2-47312, December 2009; and Ministries of Environment and Finance 
of Finland.  
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those for liquid fuels used in transport and heating, and those for other fuels and 
electricity.  

Taxation of liquid fuels and coal again takes account of both the energy content 
and carbon dioxide emissions. For fossil fuels, the CO2 component ranges from 
around 15-25% of the energy related component. For biofuels, the CO2 
component can be (though is not always) zero if its production meets specific 
standards. This is partly because the new CO2 component is based on a life-cycle 
approach to emissions, rather than on combustion gas emissions only.  

The taxes on other fuels are structured very differently, with around half of the 
overall duty being related to the CO2 tax element (see Table 2). For coal, a total 
duty of €128.09 per tonne of coal includes €72.37 per tonne related to CO2. For 
natural gas, the energy component of the tax is due to increase from €3.00 per 
MWh in 2011 to €7.70 per MWh in 2015 whilst the CO2 element will remain 
constant at €5.94 per MWh. 

The electricity tax has no CO2 component. Different taxes are applied for industry 
and households. Households have to pay the full rate of €0.0173/kWh, industry 
and agricultural greenhouses pay  €0.0069/kWh. The tax on electricity is the same 
irrespective of the fuel used.  

Table 2: Tax Rates for Other Fuels (Traffic, Heating), and Electricity 

Fuel/Electricity  Unit  
Energy tax 
component 

CO2 tax 
component 

Strategic 
stockpile 
fee 

Total 

Coal   €/tonne 54.54  72.37  1.18  128.09 

Peat   €/MWh     

-  2011-2012  1.90  -  -  1.90 

-  2013-2014  2.90  -  -  2.90 

-  2015  3.90  -  -  3.90 

Natural gas   €/MWh     

-  2011-2012   3.00  5.94  0.084  9.024 

-  2013-2014  5.50  5.94  0.084  11.524 

-  2015  - 7.70  5.94  0.084  13.724 

Electricity   
euro 
cents/kWh 

    

-  
rate I 
(households, 
serv.,agri) 

 1.69  -  0.013  1.703 

-  

rate II 
(mining, 
manuf., 
greenh.) 

 0.69  -  0.013  0.703 
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Pine oil (for 
heating)  

 
euro 
cents/kg 

18.79  -  -  18.79 

Notes: Coal and natural gas used in CHP: 50% reduced CO2 tax rate. Fuels for electricity 
production (mainly) exempted; also other exemptions exist. The table is not all-inclusive; 
substitutes may face the same rate. 

Figures for revenues generated (noting that this includes liquid fuels used in 
transport) are shown in Table 3. The Finnish Ministry for the Environment notes 
that the share of road traffic fuels was 75% in 2009 and is budgeted to be 60% in 
2011. The share of the carbon tax component of the overall revenue was circa €500 
million in 2010. Revenues are destined for the general budget (i.e. there is no ear-
marking).  

Table 3: Total Revenues from the Excise and Strategic Stockpile Fee on Energy 
Products (million €) 

Year Excise duty Strategic stockpile fee 

2002 2 756 50 

2003 2 865 50 

2004 2 901 48 

2005 2 885 49 

2006 2 946 50 

2007 2 938 50 

2008 3 192 49 

2009 3 149 45 

2010 3 200 (budgeted) 50 (est.) 

2011 3 850 (budgeted) 50 (est.) 

Notes: Excise duty revenues 2002-2006 net after refunds; from 2007 onwards gross 
figures.  

4.2 Sweden 

Sweden signed the Rio Declaration committing it to stabilizing its carbon dioxide 
emissions at 1990 levels.23 In order to achieve this level of emissions, Sweden had 

                                                

 

23 Sources for this description include Speck, S. (2008) The Design of Carbon and Broad-based Energy 
Taxes, Vermont Journal of Environmental Law, Vol.10, 2008, pp.31-59; Sumner, Jenny, Lori Bird and 
Hillary Smith (2009) Carbon Taxes: A Review of Experience and Policy Design Considerations, NREL 
Technical Report, NREL/TP-6A2-47312, December 2009; and Ministries of Environment and Finance 
of Finland.  
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to significantly reduce its current emission levels. However, unlike many other 
nations, this reduction posed a serious problem to Sweden due to its extensive 
use of non-carbon energy sources. Furthermore, Sweden already had a history of 
taxing energy sources: Energy taxes on transport fuels were introduced in 1924 
for gasoline and extended to diesel in 1937, whilst in 1957, it introduced an 
energy tax on fossil fuels limited to mineral oils and coal. A further revision of the 
latter scheme extended the tax to liquefied petroleum gas (LPG) in 1964 and to 
natural gas in 1985. The energy tax rates have been increased continuously since 
the tax was introduced. 

Twelve percent of Sweden's electricity was generated by hydro-electric sources 
and another 33% was generated by nuclear power at the time the Declaration was 
signed. Increases in the use of either source were not seen as feasible. Therefore, 
Sweden was forced to find a way to decrease its overall energy use. 

At this same time that Sweden was trying to determine the optimal way to reduce 
its carbon emission levels, it found itself in the middle of an economic slowdown. 
Government officials were looking for ways to increase employment levels and 
global competitiveness. The idea of implementing additional environmental 
regulations was not favourably viewed by many segments of the Swedish 
population. Industrialists feared that increasing environmental regulation would 
drive them out of business and many federal and local officials feared that 
additional regulations would drive many firms into neighbouring European 
countries. What resulted from this political environment was the Swedish Carbon 
Tax. 

Sweden's energy taxes were already some of the highest in Europe. For example, 
gasoline taxes comprised 68.5% of the price of gasoline. Yet, the government had 
no desire to lower the overall taxation level. When designing the new tax system, 
officials recognized two distinct classes of energy users: industry and consumers. 
Both of these user classes were considered unique in the ways in which they used 
fossil fuels and in their reaction to increased environmental regulation and 
taxation. As a result, these two groups were treated separately within the new tax 
regime. It was noted that a large percentage of fossil fuels consumed by 
consumers were used for home heating and transportation. In addition, policy 
makers noted that most consumers had a positive view towards environmental 
regulation and recognized the need for high tax levels.  

It was noted that the view of industry was very different, as was its situation. 
Industry users were much more likely to use fossil fuels for the production of 
goods. As a result, policy makers were unwilling to greatly increase their taxes. 
Industry users were also much more opposed to increased government 
regulation and increased tax levels. They stated that additional regulations and 
taxes would damage their competitiveness. Many policy makers noted the 
growth of the European Union and believed that Swedish regulations on industry 
should mimic those regulations found abroad. 
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On January 1, 1991, the Swedish Carbon Tax was enacted. Energy tax rates were 
adjusted downwards following the implementation of the CO2 tax, somewhat 
offsetting what would otherwise have been an increase in the tax burden. The 
CO2 tax rates are set in accordance with the carbon content of the fossil fuel. In 
1991, the CO2 tax rate was around €43 per tonne of CO2, and increased to around 
€100 per tonne in 2007 and to €106 per tonne of CO2 in 2008. 

The tax has not been uniformly applied across all sectors of the economy. 
Importantly, special tax provisions (i.e., reduced tax rates) were not, initially, 
granted to Swedish industry, leading to a significant increase in the overall tax 
rate. This particularly affected energy products other than transport fuels. 
Consequently, industry was subject to the same tax rates as the rest of the 
economy which meant that the Swedish industry faced the highest energy and 
carbon taxes in Europe. However, the total energy and carbon tax burden had a 
ceiling; the energy and carbon tax bill of a company could not exceed 1.7% of the 
sales value in 1991 and 1.2% in 1992. 

In 1993, due to protest by many Swedish industries, industrial users were granted 
further relief. The industry taxation rate was lowered to just 25% of the normal 
rate. Additionally, certain high energy users, such as commercial horticulture, 
mining, manufacturing and the pulp and paper industry were fully exempted 
from the taxes. In 1997 the tax code was revised again and the industry rate was 
returned to 50% and the overall tax on carbon emissions was raised. Yet, the 
practice of exempting certain industries from the tax was continued. 

Table 4 shows how the tax on light fuel oil has changed over time for households 
and the service sector, and for industry.  

Table 4: Development of the Energy and CO2 Tax Rates Levied on Light Fuel Oil, 
and as Experienced by Households and Industry 

 Energy tax  CO2 tax 
Energy and 
CO2 tax 
(households) 

Energy and 
CO2 tax 
(industry) 

 €/1,000L  €/1,000L  €/1,000L  €/1,000L 
1990 127.6 0 143.3 143.3 

1991 72.2 96.3 168.5 168.5 
1992 71.7 95.6 167.3 167.3 
1993 59.2 100.9 160.1 25.2 
1994 61.3 104.4 165.8 26.1 
1995 61.8 105.2 167.1 26.3 
1996 69.3 123.8 193.1 31.0 
1997 75.6 121.4 197.0 30.4 
1998 83.3 118.7 202.0 59.3 
1999 83.6 119.1 202.7 59.6 
2000 88.0 125.3 213.3 62.6 



31 

 International Review 

 

2001 74.3 165.0 239.3 57.8 
2002 77.2 196.3 273.4 58.9 
2003 78.9 238.3 317.2 59.6 
2004 80.2 284.7 365.0 59.8 
2005 79.2 281.1 360.3 59.0 
2006 79.9 283.4 363.3 59.5 

2007 81.1 287.9 369.0 60.5 

Source: Speck, S. (2008) The Design of Carbon and Broad-based Energy Taxes, Vermont 
Journal of Environmental Law, Vol.10, 2008, pp.31-59 

The introduction of the CO2 tax in 1991 was part of a major fiscal reform process 
primarily aimed at cutting high income taxes. The reduction in income taxes 
amounted to a loss in revenue equivalent to approximately 4.6% of the GDP in 
that year, which was partially offset by revenues equivalent to 1.2% of the GDP 
generated from the CO2 and SO2 taxes. 

The carbon tax has also increased the use of biomass by local heating districts and 
energy producers. Since 1994, the use of biomass in energy production increased 
from 45 TWh/yr to 54 TWh/yr while fossil fuel use has decreased. This shift in 
fuel use is mainly attributed to the change in relative input prices following the 
implementation of the carbon tax. As a result of greater demand for biomass 
products, a large number of advances have been made in this field. These new 
innovations have allowed greater biomass to be extracted from the same amount 
of timber while at the same time reducing the amount of machinery necessary by 
40%. In addition to innovations in the forestry sector, the carbon tax has resulted 
in many innovations in the home-heating industry. Advances in flue gas 
condensation technology alone have increased heating efficiencies by 20-25%. 

Compared to the original goals of Swedish policy makers, the overall results of 
the carbon tax were mixed. Despite the lower emission levels, many policy 
makers had been looking for more dramatic reductions. Subsequent studies by 
both the Swedish government and independent economists have identified three 
major reasons why the Swedish carbon tax resulted in only small gains. These 
include: 

1. the fact that the overall tax level for industry users of fossil fuels was 
reduced as a result of the 1991 carbon tax.  

2. since energy costs represented only a relatively small percentage of a 
firms' total costs, many industrialists were slow to modify or upgrade their 
existing plants as a result of the new taxes.  

3. since only a small percentage (33%) of the energy supplied to industry was 
generated by fossil fuels, the potential reductions in carbon emissions 
resulting from the tax were limited.  
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Swedish policymakers were also disappointed by the lack of industrial 
innovation resulting from the carbon tax. Many had believed that numerous 
carbon-reducing innovations would result from this new tax, but no major 
innovations were witnessed. 

One of the greatest failures of the carbon tax resulted from the tax exemption on 
the use of waste fuels. Prior to the carbon tax, most industrial waste by-products 
were sent to hazardous waste dumps or recycled. However, as a result of the 
carbon tax and its tax exemption on the use of waste fuels, many oil-based by-
products began to be used in local areas for heating purposes. This resulted in 
large amounts of pollution. Only in 1997 was this practice halted by the revision 
of the tax code.  

Another failure of the new Swedish tax code was its inability to truly tax carbon 
emissions, for while most fuels containing carbon were taxed, this tax did not 
reflect the actual level of carbon emitted from these fuels. For example, low 
emission diesel fuel and high-emission diesel fuel were both taxed at the same 
level despite causing different levels of environment damage. Many have 
criticized the Swedish carbon tax for failing to distinguish between the different 
fuels and their different environmental effects. One can only wonder about the 
effects if such a provision had been built into the tax code. 

4.3 Norway 

Norway has had a tax on mineral oil in place since 1970, which was lowered in 
1992 after the CO2 tax was introduced, and abolished in 1993. Norway was one of 
the first countries to implement a CO2 tax in 1991. This was extended in 1992 to 
include coal and coke as well as mineral oil, but coal and coke were removed 
from the tax system in 2003.  

CO2 emissions are taxed via taxation on gasoline, natural gas, oils and coal. The 
CO2 tax was expanded to include the supply fleet in the North Sea, air transport 
and coastal goods transport (rate NOK 100, equivalent to €11.29). For those 
sectors still exempt from the tax (e.g. processing industry and fisheries), 
Parliament asked the Government to come up with deliberations of how to 
include them in a domestic emissions trading scheme (see below).  

When the CO2 tax rate was introduced in 1991, it varied between 97 NOK (€12) 
per tonne CO2 for heavy fuel oil, and 259 NOK (€32.05) per tonne CO2 for petrol. 
These rates have increased several times and, as mentioned above, coal and coke 
were dropped from the tax in 2003. In 2005, the rates were 171 NOK 
(€21.16)/tonne CO2 on heavy fuel oil; 198 NOK (€24.50)/tonne on light fuel 
oil/diesel; 337 NOK (€41.70)/tonne CO2 (0.78 NOK (€0.10)/l) on petrol. The 
evolution in tax rates to the year 2006 are shown in Table 5.  

Table 5: Energy / CO2 Taxation for Fossil Fuel Consumption 

    1985 1990 1996 2000 2002 2005 
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Light Fuel Oil 
(€cent/l) 

Energy 
tax 

0.40 3.90 
  

 

  

 

  

 

  

 

  

 
Basic tax 

  

 

  

 

  

 
2.34 5.18 5.06 

  

 
CO2 tax 

  

 

  

 

5.09 

  
5.68 6.53 6.36 

  

 
TOTAL 0.40 3.90 5.09 8.12 11.71 11.42 

Heavy Fuel oil  
(€cent/l) 

Energy 
tax 

0.41 3.98 
  

 

  

 

  

 

  

 

  

 
Basic tax 

  

 

  

 

  

 
2.39 5.29 5.16 

  

 
CO2 tax 

  

 

  

 
5.20 5.79 6.66 6.49 

  

 
TOTAL 0.41 3.98 5.20 8.18 11.95 11.65 

Coal  
(€cent/kg) 

Energy 
tax 

  

 

  

 

  

 

  

 

  

 

  

 

  

 
CO2 tax 

  

 

  

 
5.19 5.79 6.53 

  

 

  

 
TOTAL 

  

 

  

 
5.19 5.79 6.53 0 

Source: Speck, S., Skou Andersen, M., Nielsen, H.O., Ryelund, A., and Smith, C., (2006) 
The Use of Economic Instruments in Nordic and Baltic Environmental Policy 2001-2005, 
TemaNord 2006:525, Nordic Council of Ministers, Denmark. 

The tax has undergone further evolution since 2006. Additional fuels are covered, 
whilst rates are now differentiated according to whether sectors are or are not 
covered by Norway’s emissions trading scheme (which became part of the EU-
ETS in the second phase of operation – see Section 5.3).  

Table 6: CO2-tax.2011 

  

Tax rates  
(NOK/litre, 
NOK/kg or 
NOK/Sm3) 

Tax rates 
(NOK/tonne 
CO2 ) 

Petrol 0.88 380 
Mineral oil 

  
High tax rate (domestic aviation) 0.69 

 
Jet kerosene 

 
270 
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General tax rate 0.59 
 

Light fuel oil, diesel 
 

222 
Heavy fuel oil 

 
188 

Low tax rate (paper and pulp industry and 
fishmeal industry not covered by the 
emission trading scheme) 

0.31 
 

Light fuel oil, diesel 
 

116 

Heavy fuel oil 
 

99 
Gas for inland usage 

  
Natural gas  

  
General rate 0.44 221 
Low rate (industry/mining and emissions 
covered by the emission trading scheme) 

0,05 25 

LPG 0.66 220 
Petroleum activities 

  
Light fuel oil, diesel 0.48 180 
Heavy fuel oil 0.48 153 
Natural gas 0.48 205 

Source: Statistics Norway and Ministry of Finance, accessed through Norwegian 

Ministry of Finance, http://www.regjeringen.no/en/dep/fin/Selected-topics/taxes-and-

duties/green-taxes-2011.html?id=609076  

In 2011, it was expected that the tax would raise NOK4.755 billion (around €615 
million at €1 = NOK 7.73). Norway directs carbon tax revenues to the general 
budget. With this revenue and revenue from offshore drilling licenses, Turner 
notes that Norway has financed a special pension fund that contained $373 
billion, or nearly $80,000 for every Norwegian, at the end of 2007.24  

4.4 Denmark 

The Danish energy/carbon tax regime consists of three individual taxes: the 
energy tax, the CO2 tax, and the sulfur tax:  

1. The energy tax, which is based on the energy content of the fuel, is levied 
on fossil fuels, oil products, and coal. Natural gas is the exception because 
the energy content is not taken into account;  

2. The carbon dioxide tax was introduced in 1992 at a rate of approximately 
€13 per tonne of CO2. In 2005, the CO2 tax rate was slightly reduced to €12 

                                                

 

24 Turner, C. (2008). “The carbon cleansers.” Canadian Geographic. October 2008. 
http://www.canadiangeographic.ca/magazine/oct08/feature_norway_carbon_tax.asp 
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per tonne of CO2. This reduction corresponded with an energy tax increase 
so that the overall tax burden remained constant.60 

3. The sulfur tax was introduced in 1996 and is levied on all fossil fuels with 
a sulfur content exceeding 0.05% (based on weight).61 Since its 
introduction, the rate has been set at €2.7 per kilogram of sulfur in energy 
products, or at about €1.3 per kilogram of sulfur dioxide (SO2) emissions. 
The tax design provides an incentive to consume energy products with 
low sulfur content or to abate SO2 emissions by using pollution reducing 
technologies, i.e., scrubbers. 

A rather complex system of energy and carbon tax differentiation for industry 
has been in place since the 1996 tax reform. This replaced a regime in which all 
VAT registered companies had been exempt from virtually all energy tax-related 
burdens. Industries are eligible for a full energy tax refund for the energy used for 
process purposes and this still applies. However, since 1998, industries have had 
to pay the full energy tax for the energy used for space heating purposes. 

An even more complicated exemption regime applies to the CO2 tax. When the 
CO2 tax was introduced in 1992, industries were completely exempt from any 
CO2 tax payments. From 1993 to 1995, non-energy intensive industries were 
subject to a CO2 tax equivalent to fifty percent of the total CO2 tax. Energy-
intensive industries were subject to a more generous refund amounting to about 
ninety percent of the CO2 tax burden. 

The 1996 tax reform led to a change in the special tax provisions granted to 
industry. Since then, industry has been paying CO2 taxes according to different 
types of usage. The full CO2 tax rate applies to space heating while differentiation 
between heavy and light processes has been established to determine the effective 
tax burden. Companies can further reduce the CO2 tax burden for these processes 
if they enter into voluntary agreements with the government. Table 7 provides an 
overview of the development of energy and CO2 tax rates for different energy 
users and usages. 

A different taxation regime applies to electricity consumption and consists of two 
components: an energy tax and a CO2 tax. Since 1977, the energy tax has been 
levied on electricity consumption regardless of where or how electricity is 
generated. For example, the energy tax is the same if the electricity is generated 
abroad or domestically, and whether or not it is produced by power plants or 
renewable energy sources. However, fossil fuels used for electricity production 
are exempt from the energy and CO2 tax. Since 1992, a CO2 tax has been levied on 
electricity consumption in addition to the energy tax.  
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Table 7: Development of Energy and CO2 Tax Rates for Different Energy Users 
and Usages 

 
Household 
and service 
sector 

Industry– 
space heating 

Industry– 
light process 

Industry– 
heavy process 

Light fuel oil  €/1,000L  €/1,000L  €/1,000L  €/1,000L 

1996  239.2  239.2  18.3  1.1 

2000  268.3  268.3  24.6  1.1 

2007  286.5  286.5  24.6  1.1 

Heavy fuel oil €/tonne  €/tonne  €/tonne  €/ton 

1996  269.0  269.0  21.7  1.3 

2000  304.5  304.5  29.2  1.3 

2007  324.8  324.8  29.2  1.3 

Natural gas  €/1,000m3  €/1,000m3  €/1,000m3  €/1,000m3 

1996  31.3  31.3  14.9  0.9 

2000  244.2  244.2  20.1  0.9 

2007  305.8  305.8  20.1  0.9 

Source: Speck, S. (2008) The Design of Carbon and Broad-based Energy Taxes, Vermont 
Journal of Environmental Law, Vol.10, 2008, pp.31-59 

Table 8 illustrates how the tax regime distinguishes between three categories of 
consumption: electricity used for heating purposes, for other purposes and for 
industry. 

Table 8: Tax Rates on Electricity Consumption for Different Purposes 

Year Heating purposes Other purposes  Industry 

 €/MWh  €/MWh  €/MWh 

1996  57.8  62.5  8.2 

2000  76.6  85.3  13.4 
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2005  80.8  89.5  8.6 

Source: Speck, S. (2008) The Design of Carbon and Broad-based Energy Taxes, Vermont 
Journal of Environmental Law, Vol.10, 2008, pp.31-59 

A portion of the revenues raised by the energy and CO2 taxes were earmarked for 
the Danish ETR programs, which were be divided into three distinct packages. In 
each of the ETR phases, however, common themes were that taxes and charges 
levied on labor were reduced, and part of the tax take were used to provide 
investment grants for energy-saving measures. 

4.5 Netherlands 

We include the Netherlands tax here as it has, as one of its aims, the reduction of 
CO2 emissions. Nonetheless, as will become clear, there is relatively weak linkage 
to carbon, and the tax is more akin to an energy consumption tax.  

The Netherlands changed its fuel charge system in 1992 to a fuel tax, and in 1996 
the Regulatory Energy Tax was introduced. The 1996 regulatory energy tax was 
the first tax introduced for environmental reasons.  

The fuel tax remains in place, and is now mainly levied on manufacturers and 
importers of coal. The fuel tax is payable by persons who extract, produce or 
import coal and subsequently use the coal as fuel or supply them to others. No 
fuel tax is payable on coal used to generate electricity. Use other than as fuel is 
also exempt. The rate payable is €12.76 per tonne of coal.  

The energy tax aims to reduce CO2 emissions and energy consumption. The 
energy tax is effectively a consumption tax (gas, electricity and certain mineral 
oils). If a consumer uses mineral oils, e.g. domestic fuel oil or LPG, instead of 
natural gas, for purposes other than transport, that is also liable for energy tax. 
The tax is incorporated into the price the supplier charges for the fuels or energy. 
It is invoiced to the energy consumer by the utilities company that provides it. 
The energy provider pays the collected tax to the Tax Administration. 

In 1996, the tax rate was equivalent to $20 per tonne CO2. Environmentally 
related taxes generate total revenue of $4.819 billion (€3.213 billion), of which the 
carbon tax is the majority.  

The Netherlands uses carbon tax revenues to reduce the general tax burden for 
individuals and businesses as well as to provide programs to reduce greenhouse 
gases. Part of the revenue is “recycled” to businesses in the form of accelerated 
depreciation for environmental equipment and tax-deductibility of energy 
investments. The most recent rates from the Ministry of Finance are shown in 
Table 9. 
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It will be noted from the above that there is an energy tax rebate of € 199 per 
connection to the electricity network. The rates are linked to the amount of 
energy consumed, and there are reduced rates for higher consumption.  
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Table 9: Tax Rates Applied in the Netherlands (with date of last change) 

FUEL TAX:  

coal per 1000 kg € 12.76 (01-01-07) 
ENERGY TAX  
kerosene, for other purposes than road use, for pleasure 
navigation or for aircraft, per 1000 L. 

€ 163.74 (01-01-07) 

gasoil, for other purposes than road use, for pleasure 
navigation or for aircraft, per 1000 L 

165.10 (01-01-07) 

LPG, for other purposes than road use, for pleasure 
navigation or for aircraft, per 1000 kg 

€ 195.48 (01-01-07) 

natural gas, to be delivered as CNG by a filling station in 
motor vehicles, per m3 

€ 0.03 (01-01-07) 

natural gas, with a maximum combustion value of 35,17 
mega joule, per m3  

 

for the first 5000 m3  € 0.1531 (01-01-07) 
natural gas, with a maximum combustion value of 35,17 
mega joule, per m3  

 

between 5000 m3 and 170.000 m3  € 0.1342 (01-01-07) 
between 170.000 m3 and 1.000.000 m3  € 0.0372 (01-01-07) 
between 1.000.000 m3 and 10.000.000 m3  € 0.0118 (01-01-07) 
non-business use > 10.000.000 m3  € 0.0110 (01-01-07) 

business use > 10.000.000 m3  € 0.0078 (01-01-07) 
natural gas, for horticulture, with a maximum 
combustion value of 35,17 mega joule, per m3  

 

for the first 5000 m3  € 0.1412 (01-01-07) 
between 5000 m3 and 170.000 m3  € 0.02245 (01-01-07) 
between 170.000 m3 and 1.000.000 m3  € 0.01880 (01-01-07) 
between 1.000.000 m3 and 10.000.000 m3  € 0.0118 (01-01-07) 
business use > 10.000.000 m3  € 0.0078 (01-01-07) 
furnace gas, coke oven gas, coal gas en refinery gas, per 
1000 GJ 

€ 129.14 (01-01-07) 

KV-gas, per 1000 GJ € 510.02 (01-01-07) 
electricity, per kWh  

for the first 10.000 kWh  € 0.0716 (01-01-07) 
between 10.000 kWh and 50.000 kWh  € 0.0369 (01-01-07) 
between 50.000kWh and 10.000.000 kWh  € 0.0102 (01-01-07) 

non-business use > 10.000.000 kWh  € 0.0010 (01-01-04) 
business use > 10.000.000 kWh  € 0.0005 (01-01-04) 
tax reduction per connection to the electricity grid € 199 (01-01-07) 

Source: Netherlands Ministry of Finance, 
http://english.minfin.nl/dsresource?objectid=36283&type=pdf  
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4.6 Slovenia 

Slovenia was one of the countries that pioneered the use of a CO2 tax. Introduced 
in 1997, this tax applied to different types of fuel according to their weight (e.g. 
coal, lignite, liquefied petroleum gas, waste) or volume (e.g. natural gas, 
commercial fuel oils). At a rate of € 0.04/kg or litre, the tax was implemented 
primarily to generate revenue rather than to internalise the costs of pollution. 
With the introduction of the ETS in 2005, installations covered by that scheme 
were exempted from paying the CO2 tax. 

In 2010, legislation was passed to extend the CO2 tax to motor fuels. Under this 
reform, overall tax rates on these fuels are not anticipated to change; rather, a 
portion of the excise duty is to be replaced by a CO2 tax. While this may not 
change the overall price for all consumers, it would do so for those that currently 
benefit from partial or full reimbursement of the excise duty since the CO2 tax 
would not be subject to such exemptions. Despite envisaged neutrality and 
additional incentive effects, the tax has not yet been implemented. 

There have been excise duties on a number of energy sources in Slovenia since 
1999. Duties on electricity were introduced in 2007 Although they were initially 
set at € 0.5/MWh for commercial and € 1/MWh for non-commercial use, in early 
2010 the same rate was applied to all consumers. In August 2010, the rate was 
increased to € 3.05/MWh.  

A tax on F-gases has been in effect since 2008. Companies that market air 
conditioning or other equipment that uses F-gases, or that maintain such 
equipment, are subject to this tax. The aim of the tax is to encourage appropriate 
management of F-gases from air conditioning equipment. Since it is set at a low 
rate, it primarily plays an “administrative” role: its main purpose is to obtain 
better information on F-gas production and use. Information on quantities of 
F-gas is required for the preparation of Slovenia’s GHG inventory. 

4.7 Germany 

Taxes have been levied on the consumption of mineral oils, particularly transport 
fuels, since the 1950s in Germany. The scope of energy taxes broadened in 1989 
with the introduction of a tax on natural gas. Nevertheless, coal was not subject to 
energy taxes until 2007. This is because prior to the abolishment of the electricity 
taxation scheme in 1995, the coal industry in Germany had been heavily 
subsidized.  

The energy tax regime experienced some major changes during the 
implementation of the Environmental Tax Reform between 1999 and 2003. 
Accordingly, mineral oil taxes on transport fuels were gradually increased by 
€154 per 1,000 liters for gasoline and diesel, amounting to a thirty-one percent 
increase on gasoline and forty-eight percent increase on diesel. The taxes on light 
heating fuels were increased by fifty percent and the tax on natural gas was 
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doubled during the same time period. Taxes on heavy fuel oil increased in 2000 
and again in 2003.  

Also, it is interesting to mention that heavy fuel oil used for electricity generation 
in Germany is still subject to an energy tax, unlike Denmark where all energy 
products used for electricity generation are tax exempt. Furthermore, an 
electricity tax was introduced in 1999, increasing gradually in five annual steps.  

When analyzing the German energy taxation scheme, it is important to 
distinguish between pre-1999 tax rates and the post-1999 tax rates. This is because 
the revenues raised through increasing energy tax rates from the 1999 ETR were 
earmarked for the tax shifting program (revenues were used to reduce 
employers’ and employees’ pension contributions). The revenue generated from 
the electricity tax is completely earmarked for the tax shifting program and 
amounts to approximately thirty-two percent of the total revenues used for the 
tax shifting program.  

These changes in the energy taxation regime were also accompanied by a special 
energy tax provision for energy products other than transport fuels. The 
industries included in this provision were manufacturing, agriculture, forestry, 
and fishing. All companies in these sectors are granted a tax relief of 40 percent of 
the standard energy tax rates for electricity, heating oil and natural gas. Speck 
reports that this tax relief program only applies for energy consumption 
exceeding a base level of tax, which at the time of his writing was €512.5 
annually. In other words, the full energy tax rates have to be paid until the energy 
tax payable exceeds € 512.5 annually.  

There is an additional avenue for reducing exposure to the taxes. This is 
applicable to the manufacturing industry, and states that a company is eligible for 
a refund if the energy tax burden is greater than its tax relief from the reduction 
in the pension contributions payable by the company, with the refund set at 
ninety-five percent of the difference.  

The following example reveals how industry faces considerable tax relief. In 2004, 
the standard electricity tax rate was €20.5 /MWh. Companies which were 
statistically classified as manufacturing industries, agriculture, fishing, and 
forestry businesses were facing an effective tax rate of sixty percent of the 
standard rate, amounting to a tax rate of €12.3 /MWh. The manufacturing 
industry faced an even lower effective tax rate of €0.62  ―three percent of the 
standard rate―when the qualified for refunds.25 

                                                

 

25 National Environmental Research Institute (2007) Overview of Environmental Tax Reforms in EU 
Member States, in Competitiveness Effects of Environmental Tax Reforms, 22, WP. 1 (2007) (prepared 
by Stefan Speck), http://www2.dmu.dk/COMETR/COMETR_Final_Report.pdf  
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It should be noted that in recent years, the German tax has undergone further 
changes, including some which have reduced the extent to which industry and 
manufacturing can avail themselves of refunds and tax relief. 

4.8 United Kingdom 

The U.K. government introduced a tax for all consumers in 1990, the Fossil Fuel 
Levy (FFL), which was imposed on the purchase of taxable electricity. The tax 
was designed as an ad valorem tax, similar to Germany’s electricity taxation 
scheme of the early 1990s. Initially, the majority of the revenues raised by the FFL 
were used to subsidize nuclear power with only a small fraction earmarked to 
support renewable energy.  

After 1998, the nuclear industry no longer received subsidies raised by the FFL. 
Instead, the FFL revenues were utilized to support renewable energy projects 
under the Non-Fossil Fuel Obligation. The levy peaked in 1992 at eleven percent 
of the end-user electricity price (exclusive of value added tax) and was set to zero 
in 2003, though the FFL has not been abolished. 

In April 2001, the U.K. government introduced a new economic instrument, the 
Climate Change Levy (CCL). It applied only to nondomestic energy use ― 
commercial and industrial use―and exempted household use. Formally, it is a tax 
on the taxable supply of specified energy products (“taxable commodities”) for 
use as fuels (that is for lighting, heating and power) by business consumers 
including consumers in:  

1. industry 

2. commerce 

3. agriculture 

4. public administration, and 

5. other services. 

CCL does not apply to taxable commodities supplied for use by domestic 
consumers or to charities for non-business use. 

There are four groups of taxable commodities, as follows: 

1. electricity; 

2. natural gas when supplied by a gas utility; 

3. liquid petroleum gas (LPG) and other gaseous hydrocarbons in a liquid 
state; and  

4. coal and lignite; coke, and semi-coke of coal or lignite; and petroleum coke. 

CCL is charged at a specific rate per unit of energy. There is a separate rate for 
each of the four categories of taxable commodity. The rates are based on the 
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energy content of each commodity and are expressed in kilowatt-hours (kWh) for 
gas and electricity, and in kilograms for all other taxable commodities.  

The rates at the time the CCL: was introduced are shown in Table 10. This 
highlights one of the reasons why the CCL has been criticised26 – the implied 
rates of taxation for the commodities concerned do not reflect the carbon content 
of the fuels. Of course, in principle, this need not necessarily be the case if other 
externalities justify the implied pattern of taxation, but the reality is that they do 
not.  

A novel feature of the CCL was its link to a system of voluntary agreements with 
heavy users of the taxable commodities described above. Energy intensive 
businesses that entered into a climate change agreement (CCA) with Defra 
(responsibility has now passed to the Department of Energy and Climate Change 
(DECC)) are entitled to pay a reduced rate of CCL in return for meeting emissions 
reduction or energy efficiency targets. For most of the time the levy has been in 
place, the discount was set at 80% of the full levy rate. More recently, this 
discount has been reduced to 65% of the levy rate (see Table 11 and Table 12), 
though the discount is planned to increase again to 80% in 2013.  

Table 10: CCL Rates and Implicit Rates of Carbon Taxation 

 Tax rate  Fuel price  
Implicit carbon 
tax 

Fuel type  [Pence/kWh] [£/tCO2] 
Electricity  0.43  4.25  8.45 
Coal  0.15  2.46  4.36 
Gas  0.15  0.91  8.17 

LPG  0.07  0.85  5.99 

Source: Martin, R., L. de Preux and U. Wagner (2009) The impacts of the Climate 
Change Levy on business: evidence from microdata, Grantham Research Institute on 
Climate Change and the Environment, London School of Economics and Political Science, 
Working Paper No. 6, August 

The U.K. approach regarding the grant of reduced tax rates was drawn from the 
experience of other EU member states (described above). As with other EU 
countries, the U.K. was concerned over the loss of the U.K. industry’s 
international competitiveness, but the approach of giving conditional tax 
exemptions to energy intensive companies enabled the UK to give a clear 
incentive for sector-wide improvement in emissions whilst introducing relatively 

                                                

 

26 Helm, D. (2010), Government failure, rent-seeking, and capture: the design of climate-change policy, 
Oxford Review of Economic Policy, Vol. 26, Issue 2, pp. 182-196. 
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low costs on the industries concerned. It is important to note that not all sectors 
are defined as energy intensive, and that only those industries deemed to be 
energy intensive are eligible for the CCL reduction.  

The CCAs have not been without controversy. One review claimed that there had 
been a substantial announcement effect from the introduction of the Climate 
Change Levy and that the agreements strengthened the effectiveness of the 
Levy.27 Firms themselves have claimed that the Agreements were effective in 
winning managerial attention to energy efficiency.28 However, others have 
argued that they have not been very demanding, especially in the early phase of 
the CCAs, given the way in which targets were negotiated and the underlying 
trend in energy efficiency improvements. Martin and Wagner, utilising more 
detailed micro-level data allowing better identification of the impact of the 
Agreements, have cast serious doubt on their efficacy; participation in an 
Agreement had a strong positive impact on both energy intensity and energy 
expenditures relative to firms having to pay the full Levy.29 The case for the 
Agreements on competitiveness grounds, protecting energy-intensive industries 
particularly vulnerable to foreign competition, is weak, as there was no sign of an 
impact of the full Levy on output, jobs or productivity. The studies also showed 
that the full Levy, but not the Agreement, was successful in promoting energy 
efficiency and innovation. Negotiating and monitoring the Agreements was also 
a resource-intensive process. Their research provides persuasive evidence of the 
effectiveness of the full Levy, its lack of adverse side effects and the inadequacy 
of the Agreements, suggesting that there is a case for the abolition of the latter.30  

The revenues generated by the CCL are used for a tax shifting program, the ETR, 
in the U.K. The introduction of the CCL generated small revenues (approximately 
0.1% of the GDP) that were recycled back to U.K. industries via reduction in the 

                                                

 

27 Cambridge Econometrics (2005) Modelling the initial effects of the Climate Change Levy, Technical 
report, Cambridge Econometrics, Cambridge, UK; Ekins, P., and B. Etheridge (2006) The environmental 
and economic impacts of the UK Climate Change Agreements, Energy Policy, Vol. 34, pp. 2071-2086. 

28 EAC (2008) Reducing carbon emissions from UK business: the role of the Climate Change Levy and 
Agreements, House of Commons Environmental Audit Committee, Second Report of Session 2007-
2008, London. 

29 Martin, R., and U. Wagner (2009) Econometric analysis of the impacts of the UK climate change levy 
and climate change agreements on firms' fuel use and innovation activity, Contribution to the OECD 
project on Taxation, Innovation and the Environment, COM/ENV/EPOC/CTPA/CFA(2008)33/FINAL; and 
Martin, R., and U. Wagner (2009) Surveys of firms’ responses to public incentives for energy innovation 
including the UK Climate Change levy and Climate Change Agreements, Contribution to the OECD 
project on Taxation, Innovation and the Environment, COM/ENV/EPOC/CTPA/CFA(2008)34/FINAL. 

30 Our own experience reflects more the pessimistic view than the optimistic one – more than one 
representative of the relevant trade bodies openly proclaimed that they would not need to do anything 
to qualify for the 80% discount because their ‘challenging target’ had been met before the levy 
commenced. This was not due to an announcement effect, but inaccurate estimates of the emissions 
in the sectors concerned, a clear example of how information asymmetries can undermine a policy.  
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rate of employers’ social security contribution. This policy guarantees that the 
total tax burden remains the same while various industrial sectors are affected 
differently. For example, some sectors are benefitting from the revenue-recycling 
measures, in particular those which are relatively labour-intensive as opposed to 
energy-intensive. Others are net losers, in that their net tax burden is higher than 
before the CCL was implemented. The recycling mechanism adopted in the U.K. 
only affects industries, which is logical because only this sector is subject to CCL 
payments.  

The rates for 2011 and 2012, including the reduced rate for participants of the 
climate change agreement scheme and for gas in Northern Ireland where a lower 
rate for gas applies, are set out in Table 11 and Table 12. Table 13 gives the 
current list of exempt supplies of the taxable commodities. 
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Table 11: CCL Rates for 2011  

Taxable commodity supplied Unit 

Rate from 1 April 2011 

 

Main 
rate 

Reduced rate for 
CCA participants 

Electricity per kWh £0.00485  
35% of main rate for 
electricity 

Gas supplied by a gas utility or any 
gas supplied in a gaseous state that 
is of a kind supplied by a gas utility 
for burning: 

in Great Britain 

in Northern Ireland (lower rate)  

per kWh 

 

 

 

£0.00169 

£0.00059 

 

 

35% of main gas 
rate  

Not available 

Liquid petroleum gas and other 
gaseous hydrocarbons in a liquid 
state* 

per 
kilogram 

£0.1083  
35% of main LPG 
etc rate  

Any other taxable commodity 

[includes coal and lignite; coke, and 
semi-coke of coal or lignite, and 
petroleum coke] 

 

per 
kilogram 

 

£0.01321  

 

35% of main rate for 
other taxable 
commodities 

 

Source: HMRC 
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Table 12: CCL Rates for 2012  

Taxable commodity supplied Unit 

Rate from 1 April 2011 

 

Main 
rate 

Reduced rate for 
CCA 
participants 

Electricity per kWh £0.00509  35% of main rate  

Gas supplied by a gas utility or any 
gas supplied in a gaseous state that is 
of a kind supplied by a gas utility for 
burning: 

in Great Britain 

in Northern Ireland (lower rate)  

per kWh 

 

 

 

 

£0.00177  

£0.00062 

 

 

 

35% of main rate  

Not available 

Liquid petroleum gas and other 
gaseous hydrocarbons in a liquid 
state* 

per 
kilogram 

 
£0.01137 35% of main rate  

Any other taxable commodity 

[includes coal and lignite; coke, and 
semi-coke of coal or lignite, and 
petroleum coke] 

per 
kilogram 

 
 
£0.01387 

 

35% of main rate  

Source: HMRC 

Table 13: Exempt Supplies of Taxable Commodities 

Supplies … 

not for burning or consumption in the UK (exports) 

of taxable commodities other than gas or electricity intended for re-sale 

for use in certain forms of transport 

for use in the production of taxable commodities other than electricity 

to electricity producers (other than self-supplies) 

to combined heat and power (CHP) stations (other than self-supplies) 

by auto-generators where they are self-supplies 

not used as fuel  

for use in certain metal recycling processes  

of electricity generated from renewable sources 
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of electricity from Good Quality CHP stations  

Source: HMRC 

4.9 Boulder Colorado 

Boulder, Colorado was the first city in the United States to implement a tax on 
carbon emissions from electricity, beginning on April 1, 2007. The City adopted 
the carbon tax via a ballot initiative in 2006. The tax is collected by the investor-
owned utility. 

Rates are set based on kilowatt-hour (kWh) use of electricity, with residents 
initially paying $0.0022 per kWh, commercial customers paying $0.0004 per kWh, 
and industrial customers paying $0.0002 per kWh. In August 2009, the tax 
increased to the maximum rate allowed by the tax ordinance: $0.0049 per kWh for 
residents, $0.0009 per kWh for commercial customers and $0.0003 per kWh for 
industrial customers.31 

The rates are equivalent to approximately $12-13 per tonne of CO2. The 
ordinance exempts the portion of electricity that Boulder residents can 
voluntarily purchase as utility-provided wind power through Xcel Energy. 
According to Sumner et al, tax revenues were $846,885 in 2008 and are expected 
to peak at $1,609,000 in 2010 then decrease to $1,203,000 in 2012 as fossil fuel use 
decreases. The tax is set to expire on March 31, 2013.32 Extension of the tax would 
require voter approval.  

The City of Boulder uses its carbon tax revenue to fund a climate action plan that 
promotes energy efficiency in homes and buildings, renewable energy, and 
reductions in vehicle miles travelled.  

Boulder’s goal is to reduce GHG emissions to a level that is 7% below the level of 
1990 (1,478,534 tonnes CO2 equ) by 2012, and it measures the success of the 
carbon tax in terms of meeting this goal. Boulder estimated emission reductions 
because of its climate action strategies as follows:33  

• Renewable energy activities: approximately 60,000 tonnes CO2 equ in 2008;  

• Transportation: 33,000 tonnes CO2 equ annually; and  

                                                

 

31 City of Boulder (2009) An ordinance amending the climate action plan excise taxes to the maximum 
rates set forth in section 3-12-2, B.R.C. 1981, and setting forth details in relation thereto.” Ordinance 
No. 7657. http://www.colocode.com/boulder2/chapter3-12.htm. 

32 Sumner, Jenny, Lori Bird and Hillary Smith (2009) Carbon Taxes: A Review of Experience and Policy 
Design Considerations, NREL Technical Report, NREL/TP-6A2-47312, December 2009. 

33 City of Boulder (2009) “Community guide to Boulder’s climate action plan.” October 2009. 
http://www.bouldercolorado.gov/files/CAP_Guide.pdf. 
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• Energy efficiency programs: approximately 6,700 tonnes CO2 equ in 2008.  

Boulder developed a set of guiding principles to evaluate its carbon reduction 
programs. Each program must both maximize GHG reductions and be cost 
effective. The city measures cost effectiveness in tax dollars spent per GHG tonne 
reduced. In 2009, projected impacts of proposed measures were as shown in 
Table 14. 
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Table 14: Estimated Impact of Different Aspects of Climate Change Programme 

CAP Strategy Area 
2012 Greenhouse Gas 
Reduction  
(tonnes CO2equ) 

% of 2012 Goal 

Reduce Use  269,000  65% 

Build Better  9,400  2% 

Ramp Up Renewables  87,000  21% 

Travel Wise  25,000  6% 

Waste Not  6,400  2% 

Grow Green  To be determined  

Total  396,800  96% 

Source: City of Boulder (2009) “Community guide to Boulder’s climate action plan.” 
October 2009. http://www.bouldercolorado.gov/files/CAP_Guide.pdf. 

4.10 Quebec, Canada  

This section is based on the overview from Sumner et al.34 Quebec implemented 
its carbon levy in October 2007. The carbon levy is $3.20 (C$3.50) per tonne of 
CO2. The level is readjusted every year based on the volume of sales. The rate 
varies for each fuel, with the gasoline levy at $0.0076 (C$0.008) per liter, diesel 
fuel at $0.0086 (C$0.009) per liter, propane at $0.0048 (C$0.005) per liter, and coal 
at $7.64 (C$8.00) per tonne.  

Sumner et al cite one source suggesting that the carbon levy is expected to raise 
$191 million (C$200 million) annually as follows:35  

� $65.87 million (C$69 million) from gasoline producers  

� $76.37 million (C$80 million) from diesel and heating oil producers  

� $41 million (C$43 million) from electricity and natural gas producers  

                                                

 

34 Sumner, Jenny, Lori Bird and Hillary Smith (2009) Carbon Taxes: A Review of Experience and Policy 
Design Considerations, NREL Technical Report, NREL/TP-6A2-47312, December 2009. 

35 Sumner, Jenny, Lori Bird and Hillary Smith (2009) Carbon Taxes: A Review of Experience and Policy 
Design Considerations, NREL Technical Report, NREL/TP-6A2-47312, December 2009. 
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� $6.68 million (C$7 million) from coal and propane producers.  

 

Revenues are earmarked for a “green fund,” which supports reductions in GHG 
emissions and improvements to public transportation. GHG-reduction 
measures—with the largest projected reduction in or avoidance of GHG—
include: 

1. Requiring manufacturers of light-duty vehicles to meet a GHG-emissions 
standard starting in 2010 (blending a minimum of 5% ethanol in fuel by 
2012) 

2. Improving the energy efficiency in the transport of merchandise  

3. Financially supporting the capture and combustion or valorization of 
landfill gas  

4. Supporting manure processing and biomass  

5. Supporting research and innovation for carbon sequestration.  

In total, Quebec’s 2006-2012 carbon mitigation action plan, Quebec and Climate 
Change—A Challenge for the Future, recommends 26 actions to reduce GHG 
emissions and adapt to climate change. The plan also is supported by C$350 
million from the federal trust fund for clean air and climate change. The plan is 
expected to reduce GHG emissions by 14.6 million tonnes by 2012. GHG-
emission reductions from programs funded by the tax are estimated at 11.2 
million tonnes by 2012. If GHG emissions held steady at 2005 levels of 92 million 
tonnes, this would represent a decrease of approximately 12%.  

The government publishes an annual progress report, which enables it to refocus 
program priorities if necessary to meet its goals. It is unclear whether the 
government may choose to raise the carbon tax as part of this review process.  

4.11 British Columbia, Canada  

British Columbia, Canada launched its carbon tax in July 2008. It is founded on 
the following principles:36 

1. ‘All carbon tax revenue will be recycled through tax reductions – The government 
intends to introduce legislation that includes a legal requirement to present an 
annual three year plan to the legislature demonstrating how all of the carbon tax 
revenue will be returned to taxpayers through tax reductions. The money will not 
be used to fund government programs. 

                                                

 

36 Ministry of Finance, British Columbia (2008) Budget and Fiscal Plan 2008/09-2010/11, February 
19, 2008, http://www.bcbudget.gov.bc.ca/2008/bfp/2008_Budget_Fiscal_Plan.pdf   



 

52 

04/12/11 

 

2. The tax rate will start low and increase gradually – Starting low gives individuals 
and businesses time to make adjustments and respects decisions made prior to the 
announcement of the tax. There is also certainty about rates for the first five years. 

3. Low income individuals and families will be protected – A refundable Climate 
Action Tax Credit will ensure that those with lower incomes are compensated for 
the tax, and that most will be better off. 

4. The tax will have the broadest possible base – All emissions from fossil fuel 
combustion in BC captured in Environment Canada’s National Inventory Report 
will be taxed, with no exemptions except those required for integration with other 
climate action policies in the future and for efficient administration. 

5. The tax will be integrated with other measures – The carbon tax will not, on its 
own, meet BC’s emission reduction targets but it is a key element in the strategy. 
To avoid unfairness and what might effectively be double taxation, the carbon tax 
and complementary measures such as the “cap and trade” system will be 
integrated as these other measures are designed and implemented.’ 

The carbon tax applies to the purchase or use of fossil fuel within the province. 
The carbon tax will be applied and collected at the wholesale level, the aim being 
to minimize the cost of administration to government and the compliance cost to 
those collecting the tax on government’s behalf. 

The tax covers fossil fuels used for transportation by individuals and in all 
industries, including the combustion of natural gas to operate pipelines, as well 
as road, rail, marine and air transportation. As well, the tax base includes fuel 
used to create heat for households and industrial processes, such as producing 
cement and drying coal. 

The only fuel types not included in the tax base are those that are not fossil fuels, 
including biomass fuels or biofuels, such as firewood, woodwaste, ethanol, bio-
diesel and bio-heating oil. Fuels that include both fossil fuel and biomass fuel, 
such as blended gasoline and ethanol, will only be subject to tax on the fossil fuel 
content of the fuel. 

There are some exemptions to minimize administrative and compliance costs, 
such as small sealed containers of fuel. Also, certain fuel uses are not subject to 
tax. These exemptions, such as for inter-jurisdictional commercial marine and 
aviation purposes and fuel to be exported, are needed to ensure that the tax 
applies only to combustion and thus emissions produced in BC. 

The tax is applied primarily to transportation fuels, natural gas, and fuels used in 
industrial processes. It began at a level of $9.55 (C$10) per tonne CO2 and 
increases $4.77 (C$5) per tonne CO2 annually until reaching a level of $28.64 
(C$30) per tonne of CO2 in 2012. The implied tax rates on different fuels are 
shown in Table 15. 
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Table 15: Selected Carbon Tax Rates by Fuel Type 

 Units for Tax Rates Tax Rate, July 1, 2008 

Gasoline  ¢/litre 2.41 

Diesel  ¢/litre 2.76 

Jet fuel  ¢/litre 2.62 

Natural gas  ¢/gigajoule 49.88 

Propane  ¢/litre 1.53 

Coal – Canadian 
bituminous  

$/tonne 20.79 

Coal – sub-bituminous  $/tonne 17.72 

Source: Ministry of Finance, British Columbia (2008) Budget and Fiscal Plan 2008/09-
2010/11, February 19, 2008, 
http://www.bcbudget.gov.bc.ca/2008/bfp/2008_Budget_Fiscal_Plan.pdf 

Carbon tax revenues for the 2008-2009 fiscal year were $292 million (C$306 
million). The tax is expected to raise $531 million (C$557 million) in the 2009-2010 
fiscal year, $714 million (C$748 million) in the 2010-2011 fiscal year and $911 
million ($955 million) in the 2011-2012 fiscal year. 

British Columbia provides a combination of tax rebates in order to make its 
carbon tax revenue-neutral. The government provides a personal income tax rate 
cut, a low-income “climate action tax credit,” a small business rate cut, a general 
corporate tax rate cut, and industrial and farm property tax cuts. In addition, 
British Columbia distributed a one-time check for C$100 to residents in June 2008. 

4.12 Bay Area Air Quality Management District, California 

The Bay Area Air Quality Management District (BAAQMD) incorporates nine 
counties of the San Francisco Bay Area. The BAAQMD established a carbon fee in 
July 2008, and in June 2009, it was increased by 3% to $0.045 per tonne of carbon 
dioxide equivalent (CDE). The fee applies to GHG emissions from BAAQMD 
permitted facilities. The BAAQMD establishes the cost of implementing GHG 
reduction programs and then sets the rate by dividing the cost by the total 
amount of GHG emissions from BAAQMD permitted facilities. Approximately 
780 facilities are subject to the fee. 
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The GHG fee raises revenue for BAAQMD Climate Protection Program projects 
related to stationary sources. Funded activities include completing and 
maintaining a regional GHG emissions inventory, supporting local efforts to 
reduce GHG emissions from stationary sources, developing regulatory measures 
for GHG emissions from stationary sources, reviewing GHG-related documents, 
addressing climate issues in the California Environmental Quality Act, and 
performing administrative activities such as updating databases and invoicing. 

The fee is expected to raise $1.1 million for the BAAQMD (Bateman 2009). It may 
be raised in the future based on the funding needs of the BAAQMD Carbon 
Protection Program. 

4.13 Other Countries 

Other countries have announced intentions to consider or implement taxes. 
Australia will levy a tax on the 500 most polluting companies in the run up to 
implementing an ETS in 2015.  

4.14 Summary and Comment  

One of the interesting facts about the carbon and energy taxes in place is that they 
do not always closely reflect carbon content. There seems to have been a recent 
trend to a more ‘purist’ carbon based approach in the North American taxes, 
whereas the earlier EU taxes have used both energy and carbon as their base.  

Another notable feature has been how in earlier European experience, the taxes 
have failed disproportionately upon households rather than on industry. 
Industry appears to have been able to persuade Governments that such taxes 
would damage their competitiveness. This also appears to be changing 
somewhat, perhaps in line with the growth in awareness as to the seriousness of 
the issues which climate change presents. Indeed, one might speculate as to how 
different the EU Member State taxes might be if they had a) been designed today 
and b) where the EU-ETS did not exist. In essence, larger industrial installations 
are covered by the EU-ETS.  

The implied rates of taxation on carbon vary widely. Although for some of the 
taxes, there is no unique tax rate on carbon, the variation shown in Figure 4 
suggests a lack of strong links between the tax and the carbon related externalities 
(or a wide difference in view as to what this might be). 

In terms of the effectiveness of taxes, Table 16 suggests some success on the part 
of taxes, though evaluations of this nature are clearly difficult to make. They rely 
on some understanding of what the counterfactual ‘without tax’ world would 
look like. Another study used a modelling approach to understand the effects of 
taxes and the results are shown in Figure 5. This graphic shows the percentage 
change attributable to the tax relative to the baseline scenario. It can be seen that 
the changes are relatively modest, but this may be attributable to the exemptions 
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and tax breaks which many EU countries have offered, these generally affecting 
the most heavy users of fuels.  

Figure 4: Implied Tax Rates under Different Taxes 

 

Source: Sumner, Jenny, Lori Bird and Hillary Smith (2009) Carbon Taxes: A Review of 
Experience and Policy Design Considerations, NREL Technical Report, NREL/TP-6A2-
47312, December 2009. 

Table 16: Evaluations of Tax-based Measures 

Country  
and tax  

Period  
evaluated 

Impact Source 

Finland –  
energy & carbon 
tax 

1990-2005  

•CO2 emissions 7 per cent 
lower than would have 
otherwise been 
• A shift from carbon tax 
to output tax on electricity 
in 1997 may have lessened 
impact. 

Nordic Council 
2006, 
  
Nordic Council 
1999 

Norway –  
carbon & sulphur 
dioxide taxes 

1991-2007  

• 21 per cent reduction in 
CO2 from power plants 
by 1995 
• 14 per cent national 
reduction in CO2 in 1990s, 

OECD 2001 
 
 
OECD 2006 
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Country  
and tax  

Period  
evaluated 

Impact Source 

2 per cent attributed to 
carbon tax 
• 12 per cent reduction in 
CO2 emissions per unit of 
GDP 

 
 
Nordic Council 
2006 

Denmark -  
energy & carbon 
tax 

1992  

•CO2 emissions in 
affected sectors down by 6 
per cent and economic 
growth up by 20 per cent 
between 1988 and 1997 
and a 5 per cent reduction 
in emission in one year in 
response to tax increase 
• In 1990s a 23 per cent 
reduction in CO2 from 
business as usual trend 
and energy efficiency 
increased by 26 per cent 
• Subsidy to renewables 
may have accounted for 
greater proportion of 
emissions reductions than 
tax 

OECD 2006 
 
 
 
 
 
 
 
Nordic Council 
2006 

Sweden –  
energy & carbon 
taxes 

1990-2007  

• Emissions reductions of 
0.5 million tonnes per 
annum 
• Emissions would have 
been 20 per cent higher 
than 1990 levels without 
tax 

Nordic Council 
2006 
 
Swedish 
Ministry of 
Finance 2004 

The Netherlands 
– 
 energy tax 

1999-2007  

• Emissions 3.5 per cent 
lower than would have 
otherwise been 
• Low tax rates may have 
limited impact  

Finance 
Ministry, the 
Netherlands 
2007 

Germany – 
 environmental 
tax reform, taxes 
on transport, 
fuels & electricity 

1999-2005  

•CO2 reduced by 15 per 
cent between 1990 and 
1999 and 1 per cent 
between 1999 and 2005 
•CO2 emissions 2-3 per 
cent lower by 2005 than 
they would have been 

EEA 2007 
 
 
 
OECD 2006 
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Country  
and tax  

Period  
evaluated 

Impact Source 

without tax 
• German re-unification 
an important factor in 
reductions 

UK–  
industrial energy 
tax 

2001-2010  

• UK CO2 emissions 
reduced by 2 per cent in 
2002 and 2.25 per cent in 
2003 and cumulative 
savings of 16.5 million 
tonnes of carbon up to 
2005 
• Reduction in UK energy 
demand of 2.9 per cent 
estimated by 2010 

Cambridge 
Econometrics 
2005 
 
 
 
 
HMT 2006 

This Table was sourced from Green Fiscal Commission (2009) How Effective are Green Taxes? Briefing 
Paper 2, April 2009. 

Sources cited: 

Nordic Council 1999, The use of economic instruments in Nordic environmental policy 1997-1998, 
Copenhagen, Denmark. 

Nordic Council, 2006, The use of economic instruments in environmental policy in the Nordic and Baltic 
countries 2001-2005, Copenhagen, Denmark, 
http://www.norden.org/pub/miljo/ekonomi/sk/TN2006525.pdf  

OECD 2001, Environmentally Related Taxes in OECD Countries, Paris. 

OECD 2006, The Political Economy of Environmentally Related Taxes, Paris. 

Ministry of Finance, Sweden, 2004, Presentation at the Fiscalis Seminar Implementation of the Energy Tax 
Directive (ETD) 10 – 12 November 2004 Sorrento, Italy: ‘Possible differentiations in the area of energy 
taxation - reflections from a Swedish perspective’. 

Finance Ministry, The Netherlands, 2007 Presentation by J.C. de Jaeger, State Secretary for Finance, The 
Netherlands at the Brussels Tax Forum 2007 

European Environment Agency (EEA) 2007, Greenhouse gas emissions, trends and 

projections in Europe 2007, EEA Report No 5/2007. http://reports.eea.europa.eu/eea_report_2007_5/en 

Cambridge Econometrics, 2005, Modelling the Initial Effects of the Climate Change Levy. Available from 
www.hmrc.gov.uk  

HMT (HM Treasury) 2006, The climate change levy package, March 2006, London,http://www.hm-
treasury.gov.uk/media/8/B/bud06_climate_169.pdf  
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Figure 5: Measures of the Impact of Tax-based Measures in EU Countries 

 

Source: COMETR 2007, Policy Brief (a summary of COMETR findings), 
http://www2.dmu.dk/cometr/Partner%20only/Brussels/policy%20brief/COMETR_Polic
y_Brief_Mar_2007.pdf   

 

 

Norwegian greenhouse gas emissions fell by 2.5% in 2002, but remained 6% 
above 1990 levels, against which the country is committed to no more than a 1% 
increase by 2008-2012, the national statistics office (SSB) reported in Feb 2004 
(ENDS, 2004).  

  

One study of the Norwegian tax noted that  

‘The Norwegian emissions of CO2 increased by 19 percent from 1990 to 
1999. This growth is significantly lower than the GDP growth of 35 
percent. In other words, average emissions per unit GDP was reduced by 
12 percent over the period. We find that the most important emission 
reducing factors are more efficient use of energy and a substitution 
towards less carbon intensive energy. The energy intensity and energy mix 
components contributed to a reduction in CO2 emissions over the period 
by 14 percent. The effect of carbon taxes on these emission-reducing 
components has been small. The model simulations indicate that the 
carbon tax contributed to a reduction in emissions of 2.3 percent. Also, the 
effect of the carbon taxes in Norway is strongly dominated by the 
Norwegian oil and gas sector. For onshore sectors only, the carbon tax 
effect on emissions is 1.5 percent. 
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It went on to say:  

The small effects are partly related to the exemption from the carbon tax for a 
broad range of fossil fuel intensive industries, exemptions which have been 
principally motivated by concern about competitiveness. The industries, in which 
we expect the carbon tax to be most efficient in terms of downscaling of the 
production and reduced emissions, are the same industries that are exempted from 
the carbon tax. The zero-tax industries consist mainly of the process industry, 
which explains why there is a close to zero effect of the tax on process related CO2 

emissions. If the metal sector and industrial chemicals had not been exempted from 
the carbon tax, a large share of these sectors could be unprofitable (Bye and 
Nyborg 1999, Sutherland 1998). Likewise, the low possibilities to substitute from 
heating oil for fishing and sea transport indicate that a tax would have reduced the 
production level in these industries. Manufacture of pulp and paper faces a 
reduced tax rate, but can substitute to electricity and machinery. A higher tax 
would probably both have reduced the emissions through the energy mix and 
energy intensity. In contrast, gasoline is taxed at a considerable rate that 
constitutes 13 percent of the price. The households’ possibility to reduce the energy 
intensity through substituting new cars for gasoline is limited. According to our 
model study, we may conclude that the taxes as they are executed have limited 
effect, and the sectors where the tax would have been efficient, are exempted. 

Other evidence of success comes from a study by Enevoldsen, who studied in 
detail the Danish and Dutch experiences with carbon-energy taxation and 
controlled outcomes against developments in Austria, which did not introduce 
market-based instruments.37 Denmark’s policy began in 1992, whereas the 
Netherlands introduced its tax in 1996, after several years of promoting voluntary 
long-term agreements with industries. Between 1990 and 2000 industry in 
Denmark improved its energy intensity by nearly thirty percent. The Netherlands 
and Austria only obtained improvements in the range of ten to fifteen percent.  A 
particular aspect of Denmark’s carbon-energy taxation program was the 
earmarking of twenty percent of the revenues to co finance energy-efficiency 
measures and upgrade production technology. This feature of Denmark’s 
program is believed to have been responsible for the marked impacts on energy 
productivity. 

 

                                                

 

37See Chapter 8 in Martin K. Enevoldsen (2005) The Theory of Environmental Agreements and Taxes: 
CO2 Policy Performance in Comparative Perspective, Cheltenham: Edward Elgar, pp.141–66. 
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5.0 Emissions Trading 
A number of jurisdictions now have in place Emissions Trading Schemes (ETSs). 
The largest and best known scheme is that of the EU, which was, in turn, 
preceded by experiences with national trading schemes in the UK. A review of 
existing and proposed schemes by the IEA in 2010 provides the basis for some of 
the information in this review.  

Markets which emerge in the context of ETSs do not spontaneously emerge from 
the interplay of supply and demand, but rather as a result of specific government 
objectives. In seeking to restrict emissions, governments artificially create a new 
set of assets (emissions permits are “quasi property rights”) which is necessarily 
accompanied by rules on how these assets are established, treated and traded. 
Once the policy goal is defined and the assets are established, an allowance 
market should in principle work like any other market. However, there is always 
a significant level of government intervention first to set the cap and allocate 
allowances (permits) and then to set the rules to ensure signals to direct 
investment and finance the development and diffusion of new technologies (e.g. 
by forward selling), risk management and the minimisation of transaction costs.  

5.1 EU-ETS 

The EU emissions trading system (ETS) is arguably one of the most important 
pieces of EU economic regulation in both scope and scale and by now is the 
world’s largest multi-sector greenhouse gas (GHG) trading scheme. It emerged 
following discussions around a range of other instruments, notably a carbon tax. 
The 1992 carbon/energy tax proposal by the European Commission failed to be 
adopted and was later withdrawn as the unanimity rule for taxation decisions6 
was too high a hurdle to overcome. Similarly, voluntary agreements or 
“negotiated environmental agreements”, for some time proposed by EU industry 
have made very little impact at the EU level of governance, as the use of this 
instrument was far from any consensus in the EU institutions. In these 
circumstances, a cap-and-trade programme was seen as the most suitable EU 
instrument, particularly aligned with the emissions cap under the Kyoto Protocol 
and the concept of cost-effectiveness. 

The EU-ETS works on the principle of ‘cap and trade’, that is there is an overall 
limit, ‘the cap’, on the total amount of certain greenhouse gases that can be 
emitted by installations, such as factories and power stations, within the system. 
At the end of each calendar year, each company must surrender sufficient 
allowances to cover its emissions, otherwise fines are imposed. If a company 
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lowers its emissions, it can keep the spare allowances to cover its own future 
needs (banking), or sell them to another firm that is short of allowances.38 Over 
time, the cap is lowered to ensure that reduction objectives are met. At the same 
time, the cap generates a price, which should drive green investment. It principal 
objective is to “promote GHG reductions in a cost-effective and economically 
efficient manner”. 

The ETS is also the central element of the EU’s international climate change 
strategy, which is built around the concept of a gradually emerging global carbon 
market, whereby different regional or national carbon markets integrate over 
time through linking of systems and mutual recognition of allowances and 
credits. At the end of this process, i.e. once all world regions have joined, there 
would be a global – over time decreasing – cap. The scarcity derived from this 
global cap would generate a global carbon price, forming a critical factor in 
investment decisions by companies and consumers. 

The EU-ETS now operates in 30 countries (the 27 EU Member States plus Iceland, 
Norway and Liechtenstein). 

Since its launch in 2005, the EU-ETS has covered emissions of CO2 from power 
generation and energy-intensive industries, listed below: 

Power stations and other combustion plant; 

Oil refineries; 

Coke ovens; 

Iron and steel plant; 

Installations producing cement, glass, lime, bricks, ceramics, pulp, paper & 
board. 

Airlines will join the scheme in 2012, and from 2013, the scope of the ETS will be 
extended to include other sectors. 

The cap for the year 2013 has been determined at 2,039,152,882 allowances, i.e. 
just under 2.04 billion allowances. The cap will decrease each year by 1.74% of the 
average annual total quantity of allowances issued by Member States in 2008-
2012. In absolute terms this will mean that the number of allowances will be 
reduced annually by 37,435,387 allowances. 39  This annual reduction will 
continue beyond 2020 but may be subject to revision not later than 2025. 40  

                                                

 

38 DG Climate Action (2011) Emissions Trading System webpage, available at 
http://ec.europa.eu/clima/policies/ets/index_en.htm 

39 OJEU (2010) Commission Decision of 22 October 2010 adjusting the Union-wide quantity of 
allowances to be issued under the Union Scheme for 2013 and repealing Decision 2010/384/EU, 



 

62 

04/12/11 

 

5.1.1 Allocation of Allowances 

For the first trading period (2005-2007) and second trading period (2008-2012), 
National Allocation Plans (NAPs) outlined the total quantity of GHG emissions 
allowances (EUAs) granted by Member States to companies within their borders. 
Before trading commenced in the first period, each MS had been required to 
make the decision as to how many allowances to allocate in total, and how these 
would then be given to specific installations covered by the ETS.  

It was intended that each Member State’s NAP would be assessed by the 
European Commission, based on criteria set out in Annex 3 of the EU Emissions 
Trading Directive (2003/87/EC), including the following: 

The total quantity of allowances for the relevant period shall be consistent 
with the Member State’s obligation under the Kyoto Protocol; 

The total quantity shall also be consistent with progress towards the Member 
State’s contribution to the EU’s commitments to GHG reduction, made 
pursuant to Decision 93/389/EEC;41 and 

Not unduly favouring certain sectors. 

5.1.1.1 Phases 1 and 2 

For Phases 1 and 2, initial allocation was provided for by National Allocation 
Plans (NAPs), to be submitted by member states and approved by the European 
Commission. During this phase, allowances were allocated for free based on 
historical emissions (“grandfathering”), although some countries, such as the UK, 
have used the opportunity provided by the ETS to experiment with auctioning of 
allowances in Phase 2.  

In their NAPs, in Phase 1, Member States pitched their caps somewhere between 
“less than the business as usual” and moving towards a “path consistent with the 
Kyoto Protocol”. Most NAPs foresaw modest caps and high dependence on 
projections which were largely inflated, thereby making what were modest cuts 
in absolute terms appear as much larger ones in relative terms. One source 
suggests the over-allocation was of the order 97 Mt of CO2 out of a total of about 
2.2 billion annual EU allowance, i.e. almost 5% of total annual allowances.42 Other 

                                                                                                                                             

 

available at http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2010:279:0034:0035:EN:PDF 

40 http://ec.europa.eu/clima/policies/ets/cap_en.htm 

41 Council Decision 93/389/EEC for a monitoring mechanism of Community CO2 and other 
greenhouse gas emissions. 

42  Kettner, C., A. Köppl, S. Schleicher and G. Thenius (2007) Stringency and Distribution in the EU 
Emissions Trading Scheme – the 2005 Evidence, Nota di Lavora 22.2007 Fondazione Eni Enrico 
Mattei 
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researchers found that allocation for the first period were close to expected 
business-as-usual (BAU) emissions, even for those member states that were far 
off their Kyoto paths, not accounting for uncertainty of future emissions and 
growth paths.43 

The degree of discretion which Member States were given has increased 
complexity, administrative burdens and transaction costs, whilst it has allowed 
industry to put pressure on governments not to hand out fewer allowances than 
other governments did.  

Another study has suggested that the EU ETS discourages rather than encourages 
investment as a result of uncertainty. Although a fair degree of uncertainty can be 
attributed to international indecision on a post-2012 international agreement, 
some of the causes for deferral of investment were related to the ETS. Initial 
allocation periods provided certainty for only three – and then five years – 
periods that are far shorter than those associated with investment cycles. Other 
uncertainty stemmed from possibly perverse effects from new allocation 
methodologies, notably new entrants and closure rules.  

Free allocation in the first two phases has been criticized for generating ‘windfall 
profits’ mainly, but not only to, the power sector. Power generators could pass on 
the full CO2 costs while having received allowances for free. Windfall profits 
have been estimated to amount to as much as €13 billion annually.44 This in 
return has heightened interest in the auctioning of allowances (as opposed to free 
allocation) and finally in the (almost) full auctioning of the allowances to the 
power sector as of the third phase 2013-20. 

5.1.1.2 Phase 3 

The revision of the Emission Trading Directive, agreed on 17 December 2008, 
foresees a fundamental change as from the third trading period starting in 2013. 
Auctioning of allowances will be the rule rather than the exception. No allowances 
will be allocated free of charge for electricity production, with only limited and 
temporary options to derogate from this rule. 

Sectors and sub-sectors found to be exposed to a significant risk of carbon leakage 
will receive allowances for free based on benchmarks, but for non exposed 
industry such allocations will be phased out. These rules imply that as from 2013 
at least half the total number of allowances are expected to be auctioned.45 

                                                

 

43 Ellerman, A.D., B. Buchner and C. Carraro (2007), Allocation in the European Emissions Trading 

Scheme: Rights, Rents and Fairness, Cambridge: Cambridge University Press 
44  Keats, K. and K. Neuhoff (2005) Allocation of Carbon Emissions Certificates in the Power Sector: 
How Generators Profit from Grandfathered Rights, Climate Policy, 5 (1), 61-78. 

45 DG Climate Action (2011) EU-ETS Auctioning webpage, available at 
http://ec.europa.eu/clima/policies/ets/auctioning_en.htm 
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5.1.2 Effectiveness 

Despite the over-allocation of allowances, and the consequent very low CO2 

prices, many studies suggest that abatement can be attributed to the EU-ETS. For 
2005 and 2006, one study concluded that there has been abatement of “probably 
between 50 and 100 million tonnes in each of these years”. This would amount to 
between 2 to 5% of total covered emissions.46 A later study confirms the same 
figure for the overall Phase 1 of the EU ETS, i.e. emissions’ reductions of between 
2% and 5%, translating into 120 to 300 million tonnes of CO2).47 The findings of 
the latter study are depicted in Figure 6.  

 

Figure 6: Estimated Abatement due to EU-ETS (Ellerman et al 2010) 

 

Source: Ellerman, A.D., F. Convery and C. de Perthuis (2010) Pricing Carbon: The 
European Union Emissions Trading Scheme, Cambridge: Cambridge University Press. 

The basis for the above result was a counterfactual based on an assumption 
concerning constant rates of change in emissions intensity. The reliability of the 
counterfactual is the basis for the suggested outcome.  

                                                

 

46 Ellerman, A.D. and B.K. Buchner (2008) Over-Allocation or Abatement? A Preliminary Analysis of the 
EU ETS Based on the 2005-06 Emissions Data, Environmental and Resource Economics, Vol. 41, No. 
2, 267-287. 

47 Ellerman, A.D., F. Convery and C. de Perthuis (2010) Pricing Carbon: The European Union Emissions 
Trading Scheme, Cambridge: Cambridge University Press. 
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According to the analysis, emission reductions did not take place evenly across 
the EU: 80% of the reductions took place in the EU 15, i.e. the EU constituting of 
member states prior to the 2004 enlargement. The ‘new’ member states also saw a 
reduction compared to the business as usual scenario, but it is mainly attributed 
to the ongoing restructuring of the economy, as the new member states had been 
allocated an excess of permits due to their development needs. The bulk of 
abatement appears to have taken place in the energy sector, driven by fuel 
switching (i.e. the conversion of oil or coal fired powers stations to gas fired 
power stations). Ellerman et al argue that without the EU ETS, there would have 
been no incentive to switch.  

5.1.3 Links to JI / CDM 

Phase II of the EU ETS (2008-2012) coincides with the first commitment period 
under Kyoto and the two systems are now linked. Accordingly EU ETS 
participants are able to use most categories of JI/CDM credits, up to a certain 
percentage defined in NAPs, towards fulfilling their EU ETS obligations. The 
CDM and JI are described below. 

5.1.3.1 Joint Implementation 

Joint Implementation (JI), defined in Article 6 of the Kyoto Protocol, allows a 
country with an emission reduction or limitation commitment under the Kyoto 
Protocol (Annex B Party) to earn emission reduction units (ERUs) from an 
emission-reduction or emission removal project in another Annex B Party, each 
equivalent to one tonne of CO2, which can be counted towards meeting its Kyoto 
target.  

A JI project must provide a reduction in emissions by sources, or an enhancement 
of removals by sinks, that is additional to what would otherwise have occurred.  
Projects must have approval of the host Party and participants have to be 
authorized to participate by a Party involved in the project. ERUs can be traded 
under the Kyoto Protocol’s emissions trading scheme. 

5.1.3.2 Clean Development Mechanism 

The Clean Development Mechanism (CDM), defined in Article 12 of the Protocol 
allows a country with an emission-reduction or emission-limitation commitment 
under the Kyoto Protocol (Annex B Party) to implement an emission-reduction 
project in developing countries. Such projects can earn saleable certified emission 
reduction (CER) credits, each equivalent to one tonne of CO2, which can be 
counted towards meeting Kyoto targets. 

A CDM project must provide emission reductions that are additional to what 
would otherwise have occurred. The projects must qualify through a public 
registration and issuance process. CERs can be traded under the Kyoto Protocol’s 
emissions trading scheme. 
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5.2 New South Wales Greenhouse Gas Reduction Scheme 
(NSW) 

The Australian State of New South Wales uses emissions trading to manage 
greenhouse gas emissions from the production and use of electricity, by using 
project‐based activities to reduce or offset production of greenhouse gases. An 
annual state‐wide benchmark is set (expressed as emissions per capita), which is 
then apportioned to individual buyers and sellers of electricity, based on the 
share of demand they represent. Participants surrender certificates (representing 
one tCO2 of emissions reductions) created from project‐based activities in 
low‐emissions generation, reducing consumption of electricity, reducing other 
on‐site emissions, or the sequestration of carbon in forests. In 2009, certificates 
representing 34 million tonnes of emissions reductions (34 MtCO2) were traded, 
at a market value of USD 117 million.48 

5.3 Norway 

Norway launched domestic emissions trading in 2005, and in the first phase, this 
schemes was not connected with the EU ETS. The trial scheme covered 
approximately 10% of national emissions (mostly in industry). As with the EU 
ETS, the supply of allowances exceeded demand during the initial phase and the 
allowance price fell to zero. Even so, valuable experience was gained in 
allocation, monitoring, reporting and verification. 

Since 2008, Norway’s trading scheme has been part of the EU ETS (see above), 
and it now covers 110 to 120 installations and about 40% of Norway’s total 
emissions. As part of the European Economic Area, Norway is able to participate 
in the European market by implementing the EU ETS Directive in Norwegian 
law, with negotiated adaptations. In Norway’s case, these adaptations include 
more ambitious targets, a much lower level of free allocation and the inclusion of 
additional emissions – Norway has unilaterally decided to include nitrous oxide 
emissions from nitric acid production.  

There has also been a higher degree of auctioning than in other EU ETS countries. 
For the period 2008‐12, only around 30% of installations’ emissions are covered 
by free allocation. This is largely because there is no free allocation for offshore oil 
and gas production, which constitutes 64% of capped emissions. Land‐based 
industries receive higher allocations, comparable to elsewhere in Europe. 

                                                

 

48 World Bank (2010) State and Trends of the Carbon Market 2010, World Bank, Washington, 
http://siteresources.worldbank.org/INTCARBONFINANCE/Resources/State_and_Trends_of_the_Carbo
n_Market_2010_low_res.pdf  
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5.4 Alberta, Canada 

Alberta’s trading scheme covers around 100 very large emitters (over 100 000 
tCO2 per year), such as oil sands mines, and coal‐fired power plants. These are 
responsible for around 70% of Alberta’s industrial greenhouse gases. These 
participants are required to reduce their emissions intensity (emissions per unit of 
production) by 12% from 1 July 2007. Because it is an output‐based scheme, 
absolute levels of emissions may still rise. Companies can make efficiency 
improvements, purchase Alberta‐based offset project credits, buy allowances 
from companies that over‐achieve on their targets, or pay C$15/tCO2 into a fund 
to invest in emissions-reducing technologies. Further reductions of 2% per year 
will be required in subsequent years. 

5.5 Switzerland 

The Swiss ETS runs from 2008 to 2012, to coincide with the Kyoto Protocol’s first 
commitment period. Companies that take on a legally binding commitment to 
reduce energy‐related CO2 emissions can receive exemption from the country’s 
CO2 tax on heating fuels, currently set at CHF 36/tCO2 (approx €26/tCO2). 
Targets are negotiated on a case‐by‐case basis, using information on the technical 
and economic potential of companies to make emissions reductions. Around 350 
companies are covered by the scheme. 

Allowances are allocated for free up to the level of their negotiated target and 
each year companies must submit allowances to match their level of CO2 
emissions. Additional allowances must be purchased to cover any emissions 
above the target level – either by trading with other companies that have reduced 
emissions beyond their target, or by purchasing credits from offset projects 
(which can be used to cover a maximum of 8% of the target). In the case of non-
compliance, the full CO2 tax must be paid on every tonne of emissions since the 
date of exemption. 

The Swiss government has initiated discussions aimed at linking the scheme to 
the EU ETS from 2013. 

5.6 New Zealand 

New Zealand’s ETS will, once fully phased in, have the most comprehensive 
coverage of any system in operation or planned: it covers all sectors of the 
economy and the six Kyoto Protocol greenhouse gases. Forestry activities (credits 
for afforestation and emissions from harvesting or deforestation) have been 
covered since January 2008. From July 2010, energy, industrial and transport 
emissions have also been included in the scheme. The waste sector 
(predominantly landfill emissions) will come under the scheme in 2013 and 
agricultural methane and nitrous oxide from 2015. 
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There is no explicit cap or domestic target for emissions reductions in the New 
Zealand system. Rather, it relies on being fully linked to the international Kyoto 
Protocol market: New Zealand companies can emit as much as they wish as long 
as allowances are purchased internationally or from forestry companies to cover 
these emissions. The intention is that rather than setting a particular target, the 
international market price will be brought into the New Zealand economy and 
stimulate appropriate levels of emissions reductions. 

The scheme uses a mixture of upstream and downstream liable entities. For 
example, electricity generators are responsible for on-site emissions, whereas 
transport emissions are accounted for upstream when fuel is imported or refined. 
There will be some free allocation of units to the forestry and fishing sectors (as 
transitional assistance) and ongoing free allocation to emissions-intensive 
industries and agriculture. There is no free allocation for electricity generation. 

In 2009, following a change of government, significant amendments were made 
to the design of the New Zealand ETS, to align support for industry closely with 
what was being discussed in Australia regarding a proposal for a scheme. Free 
allocation to emissions-intensive industries was changed to an output-based 
approach, to allow production levels to increase without penalty and this support 
now phases out much more slowly. 

The first two years (2010-12) are a transition phase. Energy, industrial and 
transport emissions must submit only one allowance for every two tonnes of 
emissions. There is also a fixed-price option of NZD 25/t CO2 equ during the 
transition phase. These measures effectively cap the price at NZD 12.50/tCO2eq 
(€7/t CO2 equ) during the transition phase. 

The current government has indicated that it will not proceed to full trading in 
2013 and will not bring the agriculture sector into the scheme in 2015, unless 
other countries are also taking action to reduce greenhouse gases. 

5.7 Tokyo 

The Tokyo Metropolitan Authority launched its emissions trading scheme on 1 
April 2010, covering 1 400 installations (offices, commercial buildings and 
factories) that emit 40% of Tokyo’s industrial and commercial CO2 emissions. 
Obligations are applied downstream, applying to CO2 from the electricity and 
fuel use of individual factories and buildings. Large tenants in commercial 
buildings are required to participate in developing emissions reduction plans. 

The scheme is intended to help deliver on Tokyo’s target for a reduction of 25% 
on 2000 levels of emissions by 2020. Over 2010‐14, participants will be required to 
achieve absolute reductions of 6% to 8% below the 2002‐07 baseline. In the second 
period from 2015‐20, a target of around 17% below baseline levels is envisioned. 
Facilities that have made outstanding progress can have their compliance 
obligation reduced. 
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To meet targets, entities can reduce emissions, purchase allowances from those 
that overachieve, surrender renewable energy certificates, use domestic offset 
credits from energy efficiency projects in small and medium businesses in Tokyo 
that are not covered by the emissions trading scheme, or within limits use offsets 
from outside of Tokyo. A long five‐year compliance period has been set, with the 
aim of encouraging participants to implement phased energy saving programmes 
rather than simply using the trading mechanisms for compliance. 

Similar schemes are being explored by the Saitama and Kyoto prefectures, to start 
in 2011. 

5.8 UK CRC Energy Efficiency Scheme 2010 

The Carbon Reduction Commitment (CRC) Energy Efficiency Scheme in the 
United Kingdom is a mandatory emissions reduction programme for around 5 
000 large businesses and public sector organisations using over 6 000 megawatt 
hours (MWh) of electricity per year. It covers CO2 emissions from direct fuel use 
and indirect emissions from electricity. A further 15 000 organisations have 
reporting requirements. 

The scheme began in April 2010 with a three-year introductory period, in which 
allowances are available from the government at a fixed price of £12/t CO2. 

In the current design of the scheme (now under review), this introductory period 
was to be followed by an emissions trading scheme with five-year trading 
periods, with a capped pool of allowances set after advice from the independent 
Committee on Climate Change. Allowances from the EU ETS were also to be 
allowed into the scheme as a safety valve against high prices. 

All allowances were to be auctioned, with revenues recycled back to scheme 
participants. Annual ‘league tables’ ranking the performance of participants were 
to be published, based on five-year rolling improvements in emissions and 
emissions intensity. Auction revenues were to be distributed based on league 
table rankings. Companies that performed well would therefore have received 
more revenue back than they paid for allowances. 

In September 2010, the Committee on Climate Change recommended that the 
emissions trading component of the scheme be dropped, replaced by an ongoing 
flat-rate charge (a carbon tax). They saw auctioning as unnecessarily complex for 
the relatively small emitters in the scheme and as such would result in high 
compliance costs. 

As part of the October 2010 comprehensive spending review, the United 
Kingdom government decided that revenue from the sale of CRC allowances 
(estimated at £1 billion per year by 2014-15) will now be retained by the 
government rather than being recycled to scheme participants. The government 
has indicated that it will simplify the scheme, but has not yet indicated whether 
allowances will continue to be auctioned and traded, or sold at a fixed price. 
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The new Energy Efficiency Scheme also applies a carbon price downstream, to 
businesses that are not subject directly to the EU trading scheme and for which 
less than a quarter of emissions are covered by an Agreement. It covers emissions 
from energy use (including electricity and heat) in large but not particularly 
energy-intensive public and private organisations (the latter are likely to be 
covered by the EU ETS). In the first year of allowance sales, allowances will be 
sold at a price of £12 per tonne of CO2. The Government has stressed the scheme’s 
role in promoting energy efficiency. The registration and monitoring 
requirements placed on organisations, and the publication of league tables, 
should help to tackle the lack of managerial focus on energy efficiency, bringing 
down the very high implicit discount rates reported for investments in this area.  

5.9 United States 

In the face of weak measures at the national level to reduce GHG emissions, a 
number of states have set emission-reduction targets and have introduced, or 
plan to introduce, emissions trading schemes to achieve these targets cost-
effectively. The first such scheme was the Regional GHG Initiative (RGGI). Other 
major regional schemes are mooted or may already have commenced. 

5.9.1 Regional GHG Initiative (RGGI) 

The RGGI covers 10 North-eastern and mid-Atlantic states: Connecticut, 
Delaware, Maine, Maryland, Massachusetts, New Hampshire, New Jersey, New 
York, Rhode Island, and Vermont.  

The RGGI, which commenced in 2009, is a cap-and-trade scheme covering the 
electricity sector in the 10 Northeastern and mid-Atlantic states mentioned above. 
It is a mandatory trading scheme that caps emissions from power generation in 
ten northeastern US states (Connecticut, Delaware, Maine, Maryland, 
Massachusetts, New Hampshire, New Jersey, New York, Rhode Island and 
Vermont). Generators over 25 megawatts (MW) in size are included, covering 
95% of emissions from the electricity sector. The trading scheme is enforced by 
state laws and regulation within each individual state. 

This scheme sets caps that were designed to stabilize electricity sector GHG 
emissions at their 2009 level over the first compliance period (2009-14) and then 
reduce them by 10% over the second period (2015-18). Offsets are allowed to be 
used for 3.3% of a company’s compliance obligation (rising to 10% in the event 
that allowance prices reach US$ 10/t CO2, adjusted for inflation). 

Ninety per cent of RGGI emission permits are auctioned and 70% of the auction 
proceeds are invested in promoting energy efficiency, including by supporting 
R&D. The RGGI has not had a great effect on emissions to date. . Because of the 
modest initial target, reduced electricity demand due to the recession, a switch 
away from oil as a source of electricity generation and lower than expected 
natural gas prices, the market has been over‐supplied with allowances and the 
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price has fallen to just above the system floor‐price of USD 1.86 / t CO2 (banking 
between compliance periods is permitted). The cap will need to be adjusted down 
for the next compliance period to allow for the lower than anticipated BAU level 
of emissions.  

Although the allowance price has fallen to levels that make it difficult to see how 
strong incentives are emerging from the policy, because allowances are auctioned 
by the states, allowance sales raised more than USD 662 million as of June 2010. 
Over 90% of these proceeds have been used to support consumer benefits, energy 
efficiency and renewable energy. In 2009, 805 MtCO2 were traded at a market 
value of US$ 2 179 million (World Bank, 2010). 

5.9.2 Western Climate Initiative (WCI), United States and Canada 

The Western Climate Initiative (WCI) is a collective ETS agreed between 11 US 
states and Canadian provinces. Trading is scheduled to begin in 2012 with a 
smaller group of five participants (California, New Mexico, British Columbia, 
Ontario and Quebec). The scheme will be enacted as individual trading systems 
in state and provincial laws, linked by mutual recognition. The programme is 
designed to reduce emissions to 15% below 2005 levels by 2020, which is the sum 
of the partners’ emissions goals. Allocations will start with a best‐estimate of 
actual emissions in 2012. The scheme will have a broad scope once fully phased 
in, covering 90% of economy‐wide emissions and entities emitting greater than 25 
000 tCO2eq per year. The electricity and industry sectors are included from 2012, 
while transport, industrial commercial and residential fuels join in 2015. 
Electricity imported into the WCI region is included in the cap. 

The scheme has three‐year compliance periods and unlimited banking to allow 
flexibility. Auction price floors will be included and measures to mitigate high 
prices (such as reserves or allowing early use of future years’ allowances) are still 
being considered. The distribution of allowances will be at the discretion of each 
partner, reminiscent of the National Allocation Plans in the first two phases of the 
EU ETS. Partners have undertaken to consider harmonising allocation if 
competitiveness issues are identified. Harmonised offset standards have been 
developed with RGGI and the Midwestern Greenhouse Gas Reduction Accord (a 
similar collective trading effort among Midwestern states, which does not yet 
have a target start date). Linking with these other schemes is anticipated in 
future. Units from offsets and linked schemes are limited to 49% of emissions 
reductions, so that capped entities are required to make the majority of 
reductions locally. 

5.9.3 California 

In November 2010 California released its draft emissions trading programme 
design for public comment. The scheme aims to deliver California’s 
legally‐binding target of returning emissions to 1990 levels by 2020, under its 
AB32 law, and when fully phased in will cover 85% of California’s emissions. The 
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emissions trading scheme cap is approximately a 15% reduction on 2012 levels by 
2020. 

The scheme will cover approximately 600 facilities, starting with electricity 
generators and large industrial sites (>25 000 tCO2e/year) in 2012. The scheme 
expands to cover natural gas and liquid fuels in 2015. It will cover the six Kyoto 
gases and nitrogen trifluoride (NF3). 

At the beginning of the scheme allowances are primarily allocated freely, with the 
intention to phase this out over time. Energy‐intensive industry will receive free 
allocation based on sector specific benchmarks and recent production levels. 
Electricity sector allocation will be to distribution companies (with the 
requirement that they pass on the value of allocation to consumers), and not to 
generators. For those allowances that are auctioned a price floor of USD 
10/tCO2eq applies, which will rise at inflation plus 5%. Auction purchase limits 
and allowance holding limits are proposed to mitigate market power. 

Offsets may be used for 8% of the compliance obligation. Four domestic offset 
protocols have been proposed (forestry, urban forestry, livestock manure 
management, and ozone depleting substances). The California Air Resources 
Board, which administers the scheme, may approve offsets from other schemes 
including sector‐based credits such as from reduced deforestation (REDD) 
projects. 

Around 5% of allowances are set aside as a cost‐containment reserve. These will 
be offered quarterly at a fixed price (starting at USD 40/tCO2eq in 2012), rising at 
5% above inflation. Any allowances unsold at auction will be added to the 
reserve, but it will not otherwise be replenished. 

Supplementary policies are expected to have a significant role in reducing 
emissions in the capped sectors, in addition reductions resulting directly from the 
carbon price. In the capped sectors, baseline emissions in 2020 are forecast at 409 
MtCO2eq. Of the reductions required to meet the 334 MtCO2eq cap, 18 MtCO2eq 
are expected to be delivered by the trading scheme directly, and the remainder by 
complementary policies. 

Linking with partner WCI jurisdictions is anticipated, but these must be 
approved on a case‐by case basis. Before linking, harmonisation of key features 
would be required including stringency of caps, offset criteria, auction floor 
prices, cost‐containment reserves, banking, borrowing, and provisions for 
measurement, reporting, verification, and enforcement 

5.9.4 Chicago Climate Exchange  

There is also a voluntary emissions trading scheme (the Chicago Climate 
Exchange, CCX) which operates at a national level. CCX emitting members make 
voluntary but legally-binding commitments to meet annual emission-reduction 
targets, which are modest. A major aim of the scheme, in common with the RGGI, 
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is to build experience with GHG emissions trading schemes. In the event that a 
national emissions trading scheme is created (see below), it could pre-empt 
regional systems, although no decisions in this regard have yet been taken. It 
could also provide some allowances or other “carrots” for early action, giving 
states incentives to move forward with their ETS in the meantime. Permits from 
the regional systems could be converted into national permits at the average 
market price for regional permits in the year of their vintage. 

5.10 Other Schemes 

A number of other schemes are either already firmly planned (Australia) or may 
emerge in future. These include Korea, Japan, Chile, Turkey, Mexico, Brazil and 
China, to give a non-exhaustive list. 

5.11 Summary and Comment 

We have tried to summarise key features of the different schemes presented 
above, leaning heavily on the work of the IEA.49 This highlights how different 
schemes have sought to address some key issues in respect of: 

1. Coverage (gases and sectors); 

2. Setting of the cap;  

3. Mechanisms to enhance flexibility; 

4. Measures to improve prospects for low-C investment; and 

5. The critical issue of allocation. 

Coverage of gases and sectors can be expected to grow over time as schemes 
develop. The way in which caps are set – the degree to which they are 
challenging – evidently has a critical role to play in determining, other things be 
equal, the price of allowances in the market. The tighter the cap, the higher the 
price is likely to be, stimulating further investment in mitigation.  

The measures used to enhance flexibility are important. Typically, in trading 
schemes, some element of banking (and sometimes, borrowing) is allowed. In the 
case of ETS, the flexibility can be further enhanced through allowing participants 
to engage with other markets, including resort to CERs under the CDM. Having 
flexibility is likely to be a prerequisite for setting a more stringent cap.  

Although IEA speaks of measures for improving the investment climate, the 
measures listed are weak ones. Ideally, certainty is given over the long run as to 

                                                

 

49 IEA (2010) Reviewing Existing and Proposed Emissions Trading Systems, Information Paper, 
November 2010. 
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what the scheme will look like over a lengthy period. The EU-ETS sets a 
reasonable standard for an eight year period, with a continuously declining cap.  

Finally, allocation is crucial in determining the effects a scheme can have. 
However limited it might appear that some tax based measures have been in 
terms of generating incentives for industry, they do generate revenue. There 
appears to be a growing awareness that auctioning of allowances is a necessary 
component of trading schemes, if not for all sectors, then at least for the power 
sector. 
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Table 17: Key Features of Emissions Trading Schemes 

Scheme 
Coverage (gases and 
installation types) 

Cap setting Mechanisms to improve flexibility 
Measures to promote certainty 
in Low-C investment 

Approach to allocation 

EU ETS  

• CO2, some industrial 
gases from 2013 
• Energy and 
industrial sectors, 
aviation from 2012 
Approximately 11 500 
installations covered 
• Installations > 
20MWth combustion, 
specific production 
thresholds for 
industrial processes 

• Mandatory Europe‐wide cap and 
trade scheme, absolute cap 
• Phase I (2005‐07): cap set below 
BAU expectations (European 
Commission reduced cap 4.3% 
compared to quantities proposed 
by member states) 
• Phase II (2008‐12): 6.5% below 
2005 verified emissions (European 
Commission reduced cap 10% 
compared to quantities proposed 
by member states) 
• Phase III (2013‐20): cap to decline 
linearly (1.74% per annum) to 21% 
below verified 2005 levels in 2020 
(or 34% below 2005 levels if there is 
sufficient action by other countries) 
• After 2020 same linear rate of 
decline continues, to be reviewed 
by 2025 

• Unlimited banking in Phase II 
and beyond 
• Elements affecting linking: strict 
offset criteria 
• Offsets: 
o Phase II: 13.4% of the Phase II 
cap, or 1.4 billion allowances in 
total 
o Phase III: no more than 50% of 
the reductions required in the EU 
ETS from 2008‐2020. 

CDM credits from post‐2012 
projects only allowed if hosted by a 
least developed country. May also 
face qualitative restrictions relating 
to project type 

• Five‐year trading period 
Phase II, extended to eight‐year 
trading period in Phase III 
• EU ETS rules and the linear 
decline in the cap continue 
beyond 2020 (to be reviewed by 
2025 at the latest 

• Phase I and II: Allocation by 
individual member countries 
through National Allocation 
Plans. 3% of allowances set 
aside for auctioning in Phase 
II (though 10% permitted). 
Allocations generally 
provided for new entrants 
(5.4% of allowances in Phase 
II), allowances generally must 
be returned at plant closure 
• Phase III: full auctioning for 
power sector (with minor 
exceptions). Centralised free 
allocation to other sectors 
based on industry 
benchmarking. Trade‐exposed 
energy intensive sectors 
receive up to 100% of their 
sectoral benchmark. Other 
sectors receive 80%, phasing 
out to 30% in 2020 and zero in 
2027. New entrants receive 
same allocations, plant closure 
will mean end of free 
allocation. 

Norway 

• First phase 2005‐07 
covered approximately 
10% of emissions 
(mostly industrial). 
• Second phase since 
2008 covers 110 to 120 
installations, 
approximately 40% of 
emissions. Unilateral 
inclusion of nitrous 

• Mandatory cap and trade, 
absolute cap 
• Participant in EU ETS (with 
adaptations). Second phase target 
14 MtCO2eq (compared to 2005 
emissions of 18 MtCO2eq and BAU 
forecast of 21 MtCO2eq). Unilateral 
inclusion of nitrous oxide from 
nitric acid production 

  

• For 2008‐12 approximately 
70% auctioning, 30% free 
allocation. Offshore oil and 
gas production (64% of 
emissions) receives no free 
allocation. Land‐based 
industries free allocation 
equivalent to approximately 
92% of 1998‐ 2001 base period 
emissions (100% for process 
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Scheme 
Coverage (gases and 
installation types) 

Cap setting Mechanisms to improve flexibility 
Measures to promote certainty 
in Low-C investment 

Approach to allocation 

oxide from nitric acid 
production. 

emissions and 87% for energy 
emissions) 

Switzerland  

• CO2 
• Voluntary 
participation by energy 
intensive industries 
that negotiate 
exemption from CO2 
levy. 
Approximately 350 
companies 

• Opt‐in baseline and credit 
trading scheme for energy 
intensive entities 
• Reduction targets for each 
participant set by negotiation, 
based on technical and economic 
potential for abatement 

  
• Allowances are allocated for 
free corresponding to the 
negotiated target level 

New South 
Wales  

• CO2 
• Electricity sector only 
• Electricity generators, 
retailers. Large 
consumers (>100 GWh 
per year) may choose 
to manage their own 
obligations 

• Mandatory baseline and credit 
scheme for power sector emissions, 
referenced to per‐capita emissions 
• Reduce emissions per capita to 
7.27 tCO2eq by 2007, then hold this 
steady until 2012. Scheme extended 
to 2021 with target level unchanged 

• Unlimited banking 
• Local scheme, linking not 
anticipated 
• Unlimited use of domestic, 
project‐based offsets 

 

• Baseline and credit scheme, 
so no free allocation or 
auctioning. Participants must 
submit abatement certificates 
for any emissions above their 
benchmark level, from 
project‐based activities 

Regional 
Greenhouse 
Gas 
Initiative 

• CO2 
• Electricity sector only 
• Generators > 25 MW 
capacity 

• Mandatory power sector cap and 
trade, absolute cap 
• 2009‐14: target stabilisation at 
current levels. Individual state caps 
based on historical emissions and 
negotiation 
• 2015‐18: caps reduce 2.5% per 
year to give a 10% reduction on 
2009 levels by 2018 

• Unlimited banking 
• Elements affecting linking: 
cap/floor prices, domestic offsets, 
weak target 
• Local offsets up to 3.3% of the 
compliance obligation, can be 
raised to 5% or 10% at certain price 
thresholds 

 

• 100% auctioning. Over 90% 
of revenue has been used to 
support consumer benefits, 
energy efficiency and 
renewables 

Alberta  

• Electricity and 
industry 
• Large emitters > 100 
000 tCO2 per year 

• Mandatory state trading scheme 
for large emitters, operating as a 
baseline and credit scheme 
• No overall cap on emissions. 
Established facilities to reduce 
emissions intensity by 12% starting 
2007, then 2% per year thereafter. 
New facilities to reduce intensity 
2% per year, starting the fourth 
year of operation 

• Unlimited banking 
• Elements affecting linking: 
output‐based targets, domestic 
offsets 
• Unlimited use of Alberta‐based 
offsets. Credits must result from 
activity taken since 2002 

 

• Baseline and credit scheme, 
so no free allocation or 
auctioning. Companies must 
cover any emissions above 
their target level and are 
awarded credits for reducing 
emissions beyond target levels 
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Scheme 
Coverage (gases and 
installation types) 

Cap setting Mechanisms to improve flexibility 
Measures to promote certainty 
in Low-C investment 

Approach to allocation 

New 
Zealand  

• CO2, CH4, N20, 
HFCs, PFCs, SF6 
• Economy‐wide once 
fully phased in: energy, 
transport, industry, 
waste, forestry, 
agriculture 
• Industry‐specific 
thresholds for 
participation 

No domestic cap, but linking to 
Kyoto market means that local 
emissions are covered by the Kyoto 
Protocol cap. Companies may emit 
as much as they wish as long as 
allowances (New Zealand or Kyoto 
Protocol) are purchased to cover all 
emissions 

• Unlimited banking 
• Elements affecting linking: lack of 
specified cap, inclusion of sectors 
(agriculture, forestry) other 
schemes may not wish to include 
• Fully linked to Kyoto Protocol 
market after transition phase – 
unlimited use of Kyoto Protocol 
units (restrictions on AAUs) 

• Any significant changes to the 
scheme will require a five-year 
notice period 

• Ongoing free allocation to 
agriculture and 
energy‐intensive industry 
linked to levels of production. 
Transitional free allocation to 
owners of pre‐1990 forests and 
fishing sector 
• Previous 2008 design: free 
allocation to agriculture and 
energy‐intensive industry at 90% 
of 2005 levels, phasing out to zero 
between 2020 and 2030 

Tokyo  

• CO2 
• Commercial 
buildings and factories 
• Sites using >1 500 
kilolitres (kl) of oil 
equivalent per year. 
Estimated 1 400 sites 
covered 

• Mandatory emissions trading 
scheme for factories and 
commercial buildings in Tokyo, 
absolute cap 
• 2010‐15: ‐6% for factories, ‐8% for 
other buildings 
• 2015‐20: target around ‐17% 
anticipated. Facilities that have 
made outstanding progress can 
have their target reduced 

Five‐year compliance period 
• Unlimited banking 
• Elements affecting linking: 
cap/floor prices, domestic offsets 
• Unlimited use of renewable 
energy certificates or Tokyo-based 
offsets from SME programmes 
• In the event of high allowance 
prices, increase supply of Tokyo 
offsets, credits from outside Tokyo 
and allow Kyoto Protocol units 

• Five‐year compliance period, 
to encourage participants to 
implement energy efficiency 
programmes rather than 
purchase offsets 
• Targets to 2020 signalled 

• Free allocation of all 
allowances, based on average 
emissions over three years. 
Pool available for new 
entrants 

United 
Kingdom 
CRC Energy 
Efficiency 
Scheme 

• CO2 
• Large businesses and 
public sector 
organisations (for 
emissions not covered 
by Climate Change 
Agreements or EU 
ETS) 
• Organisations using 
>6 000 MWh electricity 

• Mandatory cap and trade 
scheme, absolute cap 
• Three‐year introductory phase no 
cap, fixed price 
• Caps for trading periods to be set 
after advice from Committee on 
Climate Change 

• No banking from introductory 
phase, otherwise unlimited banking 
following transition phase 
• Fixed allowance price GBP 
12/tCO2 for introductory three 
year phase, no limit on volume 
• Safety valve allows import of EU 
ETS allowances, with a minimum 
price of GBP 14/tCO2. 
• No offsets 

• Five‐year trading periods 

• Current design is for 
allowances to be auctioned, 
after introductory fixed price 
phase (price GBP 12/tCO2), 
but this is under review 
• Auction revenue was to be 
returned to scheme 
participants, based on their 
ranking in annual “league 
tables” which measure 
improvements in emissions 
and emissions intensity. 
Revenue will now be retained 
by the government 

USA • CO2, CH4, N20, • Nationwide mandatory cap and Quarterly reporting cycle provides • Long‐term cap to 2050 • Initially 15% auctioning and 
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Scheme 
Coverage (gases and 
installation types) 

Cap setting Mechanisms to improve flexibility 
Measures to promote certainty 
in Low-C investment 

Approach to allocation 

H.R.2454 
(Waxman 
Markey) 

HFCs, PFCs, SF6, NF3 
• Once phased in, 
would have covered 
energy, industrial, 
liquid fuels sectors. 
Agriculture, forestry, 
waste sectors not 
included 
• Emissions threshold 
>25 000 tCO2eq per 
year. Approximately 7 
400 entities covered 

trade scheme, absolute cap 
• Reductions on 2005 levels: 3% in 
2012, 17% in 2020, 42% in 2030, 83% 
in 2050 

good information to market 
• Unlimited banking 
• Borrowing without interest one 
year ahead, with interest up to five 
years for up to 15% of obligation 
• Elements affecting linking: 
cap/floor prices, domestic offsets 
• Maximum two billion tonnes 
offsets per year, half international 
(effectively unlimited), remainder 
domestic offsets 
• Strategic reserve set aside as 
safety valve, offered at auction with 
reserve price. Reserve is USD 
28/tCO2eq in 2012, rising 5% in 
2013/14, then set at 60% above 
three‐year rolling average price. 
Proceeds used to purchase REDD 
units to replenish reserve 
• Auction floor price starting at 
USD 10/tCO2eq then rising at 5% 
per year above inflation 

specified 
• Auction floor price starting at 
USD 10/tCO2eq then rising at 
5% per year above inflation 

85% free allocation (20% to 
scheme participants, 
remainder mostly to consumer 
and renewable energy 
support), increasing to 65% 
auctioning by 2030 
• Auction revenue (15% of 
scheme value) directed to 
support low income 
consumers. As free allocations 
phase out, the additional 
auction revenue is returned as 
a consumer rebate 

Western 
Climate 
Initiative  

• CO2, CH4, N20, 
HFCs, PFCs, SF6, NF3 
• Covers energy, 
industrial, liquid fuels 
sectors, depending on 
decisions of individual 
states 
• Emissions threshold 
>25 000 tCO2eq per 
year  

• Mandatory cap and trade 
scheme, absolute cap 
• Initial cap best estimate of actual 
emissions. Declining linearly to 
15% below 2005 levels in 2020 

• Three‐year compliance periods 
• Unlimited banking 
• Elements affecting linking: 
cap/floor prices, domestic offsets 
• Domestic offsets, limited to 49% 
of emissions reduction 
• Other measures to mitigate high 
prices are still under consideration: 
a reserve set‐aside, or allowing use 
of future years’ allowances above 
certain price triggers 
• Auction floor price (level yet to be 
specified), to support low‐carbon 
investment and help correct 
inadvertent oversupply of 
allowances 

• Auction floor price (level yet 
to be specified), to support 
low‐carbon investment and 
help correct inadvertent 
oversupply of allowances 

• Within the cap, decisions on 
distribution of allowances will 
be made by individual states 
or provinces 
• Partners will consider 
harmonising allocations if 
differences in allocation lead 
to competitiveness impacts for 
companies 
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Scheme 
Coverage (gases and 
installation types) 

Cap setting Mechanisms to improve flexibility 
Measures to promote certainty 
in Low-C investment 

Approach to allocation 

California  

• CO2, CH4, N20, 
HFCs, PFCs, SF6, NF3 
• Covers energy, 
industrial, liquid fuels 
sectors 
• Approximately 600 
facilities, 85% of 
Californian emissions 
• Industry emissions 
threshold >25 000 
tCO2eq per year 

• Mandatory cap and trade 
scheme, absolute cap 
• Initial cap best estimate of actual 
2012 emissions. Cap declines to 
approximately 15% below 2012 
levels in 2020 

• Three‐year compliance periods 
• Unlimited banking 
• Designed to link with WCI 
partners. Elements affecting 
linking: cap/floor prices, domestic 
offsets 
• Offsets limited to 8% of 
compliance obligation 
• USD 10/tCO2eq auction price 
floor. Allowances unsold at auction 
are  added to the price containment 
reserve 
• Allowance price containment 
reserve (approximately 5% of total 
allowances), offered at fixed price 
at quarterly sales. Reserve will not 
be replenished. Reserve allowances 
will be offered in three tiers: USD 
40/tCO2eq, USD 45/tCO2eq and 
USD 50/tCO2eq in 2012. These 
prices will escalate by 5% plus 
inflation each year, reaching USD 
60/tCO2eq, USD 67/tCO2eq and 
USD 75/tCO2eq in 2020 

• Cap set to 2020 
• USD 10/tCO2eq auction price 
floor. Allowances unsold at 
auction are added to the price 
containment reserve 

• Mostly free allocation to 
start, phasing out over time 
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6.0 Policies to Support Renewable Energy 
A number of countries now have policies in place to support renewable energy. A 
recent IEA report noted that by early 2011, at least 118 countries had some type of 
policy target or renewable-energy support policy at the national level, an increase 
from 55 countries in 2005. Policies that support renewable energy and involve 
subsidies can also be seen at the state, provincial and local levels. 

Policies to support renewable energy can take many forms. Table 18 summarises 
the most common ones. Basically, renewable-energy subsidies are intended to 
help lower to competitive levels the cost of sustainable technologies that can 
provide durable energy security and environmental benefits, though the extent of 
these benefits is not universal for the various types of renewables and depend on 
their uses and the regions in which they are deployed. 

Table 18: Common Mechanisms for Subsidising Renewable Energy 

Instrument Description  Examples 

Trade instruments  Tariffs and quotas.  
Tariffs on imported 
ethanol. 

Regulations  
Demand guarantees and 
mandated deployment 
rates. 

Mandates to blend 
biofuels with 
conventional oilbased 
fuels; renewable 
electricity standards to 
reach specified levels of 
renewables-based 
electricity supply. 

Tax breaks  
Direct reductions in tax 
liability.  

Tax credits for renewable 
energy production 
(PTCs) and investment 
(ITCs). 

Credit  
Low-interest or 
preferential rates on 
loans to producers. 

Loan guarantees to 
finance renewable energy 
projects. 

Direct financial transfers  
Premiums received by 
producers on top of the 
market price. 

Feed-in tariffs granted to 
operators for feeding 
renewable electricity into 
the grid. 

Source: IEA  
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In this Section, we focus on the price-based mechanisms, recognizing that grants 
and tax credits are covered later in this review. The emphasis is on European 
experience, which is lengthy and diverse. 

 

6.1 Renewable Energy Support Schemes in Europe 

Article 2 (a) of the EU’s Renewable Energy Directive defines energy from 
renewable sources’ as including biomass, which itself is defined in Article 2 (e) as: 

“the biodegradable fraction of products, waste and residues from biological origin 
from agriculture (including vegetal and animal substances), forestry and related 
industries including fisheries and aquaculture, as well as the biodegradable 
fraction of industrial and municipal waste” 50 

ANNEX VI of the Directive outlines minimum requirements for the harmonised 
template for national renewable energy action plans, including measures for 
achieving 2020 targets including: 

Support schemes for the promotion of the use of energy from renewable 
sources in electricity applied by the Member State or a group of Member 
States; 

Support schemes for the promotion of the use of energy from renewable 
sources in heating and cooling applied by the Member State or a group of 
Member States; and 

Specific measures on the promotion of the use of energy from biomass, 
especially for new biomass mobilisation. 

Accordingly there is a wide range of support schemes for the generation of 
renewable energy across European Member States, many of which include 
support for the generation of energy from incineration of waste. 

6.1.1 Mechanisms for Supporting Renewable Energy 

There are three main mechanisms by which EU Member States support the 
generation of renewable energy: 

Feed-in tariffs; 

Feed-in premiums; and 

Green certificates. 

                                                

 

50 Directive 2009/28/EC of the European Parliament and of the Council of 23 April 2009 on the 
promotion of the use of energy from renewable sources and amending and subsequently repealing 
Directives 2001/77/EC and 2003/30/EC, available at http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2009:140:0016:0062:en:PDF 
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6.1.1.1 Feed-in-tariffs 

Feed-in tariffs provide the eligible renewable power producer with a guaranteed 
price for the power they feed into the grid. The preferential and technology-
specific tariffs are regulated by the government and are normally guaranteed for 
a period of 10 - 20 years. The electricity is delivered to the grid, where the system 
operator will ensure the further distribution of the renewable electricity. Hence, 
the producers also face a rather secure demand for their renewable power. The 
feed-in tariffs thereby reduce both the price and market risk, and create certainty 
for the investor regarding the rate of return. 

6.1.1.2 Feed-in Premiums 

A feed-in premium provides the producer with a guaranteed premium in addition 
to the electricity market price. The preferential and technology-specific premiums 
are still determined by the government and the producer still benefits from a 
secure demand. However, in this case, the price faced by renewable electricity 
producers fluctuates according to the changes in the electricity market price. 

6.1.1.3 Green Certificates 

Green certificates are normally based on a quota obligation. Hence, the 
government imposes an obligation on consumers or suppliers to have a certain 
percentage of the electricity sourced from renewable sources. The authorities 
issue certificates to producers corresponding to their production of renewable 
energy, which are sold separately from the electricity. The quota obligation on 
electricity suppliers ensures that there is a demand for certificates, as suppliers 
will need to buy certificates to fulfil their quotas. The main advantage of this 
system is that it allows competition between renewable producers as the 
certificate price will depend on demand and supply of green certificates. 

6.1.2 Usage of Different Mechanisms 

Feed-in tariffs and premiums are currently used by 21 Member States.  

18 countries, (Austria, Bulgaria, Czech Republic, Denmark, Germany, Greece, 
France, Hungary, Ireland, Italy, Latvia, Lithuania, Luxembourg, the 
Netherlands, Portugal, Slovak Republic, Slovenia, Spain) use differentiated 
feed-in tariffs or premiums. 

• In most cases, feed-in tariffs are time-limited, except for Spain 
(lower fixed rate after 15-25 years) and Latvia (solar energy). The 
time limitation can take different forms, for instance in Hungary the 
period is determined by the Energy Office. 

• Austria, Spain and Slovenia apply reduced rates after a specified 
number of years. 

Cyprus and Estonia (for 12 years) use uniform feed-in tariffs; 
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Premiums are used in Denmark (for 10 years) and in the Netherlands. Czech 
Republic, Estonia, Slovenia and Spain offer the choice between feed-in 
tariffs and premiums. 

Six States apply green certificates and a few countries are planning to do so in the 
future: 

Green certificates are used in Belgium, Italy, Poland, Romania, Sweden and 
the UK. 

• Programmes are time-limited except for Poland. 

• Belgium sets minimum prices (which vary across regions), Poland 
imposes a price (average market price of the previous year) and in 
Romania prices must fall between €24-42 up to 2012. Only Sweden 
and the UK do not guarantee prices. 

• Lithuania is committed to using green certificates beyond 2020. 

Other instruments include tenders, grants and various fiscal support measures.  

Denmark (offshore wind farms), France (wind, biomass and biogas), Latvia 
(wind over 0.25 MW) and Portugal (wind and biomass) also use tenders. 

Malta offers grants. 

It should be noted that tenders, grants and other instruments are often applied as 
a complement to the other support systems. 51 

Arguably these incentives to generate renewable energy are not only aimed at 
tackling the negative externalities associated with conventional fossil fuel-based 
generation, but for the EU, the promotion of renewable energy aims at: 

1. Reducing CO2 emissions; 

2. Diversifying the energy mix and thereby improving energy security; and 

3. Contributing to the competitiveness and growth of the EU economy 
through technological development and the development of a new 
industry.  

In this way, renewable energy support can be viewed as seeking to address the 
externalities related to environmental damage, energy security risks and 
‘knowledge spillovers’. 52 

                                                

 

51 DG Economic and Financial Affairs (2010) Support Schemes for Renewable Electricity in the EU, 
Economic Papers 408, April 2010, available at 
http://ec.europa.eu/economy_finance/publications/economic_paper/2010/pdf/ecp408_en.pdf 

52 DG Economic and Financial Affairs (2010) Support Schemes for Renewable Electricity in the EU, 
Economic Papers 408, April 2010, available at 
http://ec.europa.eu/economy_finance/publications/economic_paper/2010/pdf/ecp408_en.pdf 
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Table 19 gives an overview of the instruments used in the EU member States. 
What is striking in this Table, which includes the measures which do not simply 
support prices, is that only Poland relies only on measures which do not support 
the price of the output.  
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Table 19: Overview of Support Instruments for Electricity from Renewable 
Sources in the EU-27 

 AT BE BG CY CZ DE DK EE ES FI FR GR HU IE 

FIT x x x x x x  X x  x X x x 

Premium     x  x X x      

Quota 
obligation 

 x             

Investment 
grants 

 x  x x     x  X x  

Tax 
exemptions 

 x       x x  X   

Fiscal 
incentives 

  x   x  X       

 IT LT LU LV MT NL PL PT RO SE SI SK UK  

FIT x x x x x   X   x x x  

Premium      x     x    

Quota 
obligation 

x       X x x   X  

Investment 
grants 

 x x x x          

Tax 
exemptions 

   x  x x   x  x x  

Fiscal 
incentives 

    x x x    x    

Source: EcoFys, Fraunhofer ISI, TU Vienna EEG and Ernst and Young (2011) Financing 
Renewable Energy in the European Market, Final Report to DG Energy, European 
Commission, January 2011. 
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6.1.3 Levels of Price Support 

Evidently, whilst a number of countries may be using measures to support prices 
for renewable electricity generation, the level may vary considerably. Indeed, the 
approach taken to setting, for example, levels of feed-in-tariff can have a strong 
influence on the levels. Figure 7 to Figure 10 show the variation in support across 
Member States for a range of electricity generating technologies. 

Figure 7: Support level ranges (average to maximum support) for Wind Onshore 
in the EU-27 MS in 2009 (average tariffs are indicative) compared to the long-term 
marginal generation costs (minimum to average costs) 

 

Source: EcoFys, Fraunhofer ISI, TU Vienna EEG and Ernst and Young (2011) Financing 
Renewable Energy in the European Market, Final Report to DG Energy, European 
Commission, January 2011. 



87 

 International Review 

 

Figure 8: Support level ranges (average to maximum support) for Solar PV in the 
EU-27 MS in 2009 (average tariffs are indicative) compared to the long-term 
marginal generation costs (minimum to average costs) 

 

Source: EcoFys, Fraunhofer ISI, TU Vienna EEG and Ernst and Young (2011) Financing 
Renewable Energy in the European Market, Final Report to DG Energy, European 
Commission, January 2011. 

Figure 9: Support level ranges (average to maximum support) for hydropower 
plants with a capacity below 10 MW in the EU-27 MS in 2009 (average tariffs are 
indicative) compared to the long-term marginal generation costs (minimum to 
average costs) 

 

Source: EcoFys, Fraunhofer ISI, TU Vienna EEG and Ernst and Young (2011) Financing 
Renewable Energy in the European Market, Final Report to DG Energy, European 
Commission, January 2011. 
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Figure 10: Support level ranges (average to maximum support) for biogas power 
plants in the EU-27 MS in 2009 (average tariffs are indicative) compared to the 
long-term marginal generation costs (minimum to average costs) 

 

Source: EcoFys, Fraunhofer ISI, TU Vienna EEG and Ernst and Young (2011) Financing 
Renewable Energy in the European Market, Final Report to DG Energy, European 
Commission, January 2011. 

What is interesting from these is: 

1. The range across countries, even those with similar generation costs; and 

2. The fact that there is no pattern at all between the costs and the level of 
support. 

There is some growing unease in Europe, and the UK in particular, that support 
levels are not justifiable in economic terms (and the UK Government has recently 
acted to reduce some feed-in-tariffs, notably for PV installations). The difficulties 
this raises are that policy is not considered to be giving sufficient certainty to 
investors if the rates are revised downwards from what were seen as ‘too high’ 
levels. It would be one matter to revise rates upwards, but it is quite another to 
revise rates downwards, potentially pulling the rug from under the feet of 
industry. The lesson, perhaps, is to ensure that fiscal policy is not compromised 
by excessive levels of support for renewable energy technologies. This is an 
especially important point to bear in mind where technologies are only recently 
commercialised, and where costs are likely to fall as adoption rates increase. In 
such cases, a more appropriate means of support might be for the installation 
rather than the value of electricity generated (for the next 10-20 years). 
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7.0 Grants & Subsidies 
Grants and subsidies have been used by governments to encourage energy 
efficiency and low carbon industry for a number of years now and there are a 
large number of examples of such initiatives. Price et al (2008) report that around 
30 countries were using such measures to encourage energy efficiency in 2004.53 
Essentially grants and subsidies are public funds that are given directly to 
organisations (or individuals) to help them achieve a given goal, with those 
providing the grant and subsidy seeking no financial return for themselves. They 
have been widely used to encourage low carbon developments and technologies 
over the past 30 years and there is an extensive array of examples from across the 
globe, although information as to the success of the various initiatives is scarce.  

Grant and subsidy schemes vary significantly. For example some focus on large 
scale heavy industry with the aim being to provide a small number of projects 
with significant cash injections, while other programmes focus on smaller 
business and industry sectors, who are typically less able to afford to undertake 
large energy efficiency projects. Some tie grants and subsidies to specific 
technologies and outputs, whilst others are more open.  

A number of problems have been reported with these measures, not least that of 
free riding – i.e. grants been taken up by those organisations who would have 
implemented the measures anyway. Another issue is that the administration of 
such schemes can be very bureaucratic and complex leading to high set up and 
operation costs.54 In addition, the mechanism for adjudicating who should benefit 
from the measures is critical to the success of any scheme. 

The following examples give a flavour of initiatives undertaken and experiences 
of other countries. The list is by no means exhaustive, but aims to cover a broad 
range of schemes that have been used. 

                                                

 

53 Price, L., Galitsky, C. and Kra, K. J. (2008). International Experience with Key Program Elements of 

Industrial Energy Efficiency or Greenhouse Gas Emissions Reduction Target- Setting Programs A 
Report for the China Sustainable Energies Programme, February 2008.  

54 Ibid 
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7.1 UK 

7.1.1 One North East:  Tees Valley Industrial Programme Energy 
Efficiency Capital Grants55 56 

The Tees Valley Industrial Programme (TVIP) is a £60million programme which 
has been set up by the UK Government through the Department for Business, 
Innovation and Skills (BIS) and the Regional Government (One North East) to 
support the economy of the Tees Valley over 2 years to March 2012. It is designed 
to accelerate industrial transition towards low carbon and advanced 
manufacturing It will help through a package of industrial support, enterprise 
and innovation and is expected to create an estimated 3,000 new jobs in the short 
to medium term and over 10,000 jobs in the long term. 

The Energy Efficiency Capital Grant is one of the schemes available through the 
Tees Valley Industrial Programme.  The grants, which are targeted at energy 
intensive business, enable industry to implement technology and energy 
management solutions leading to reduced energy consumption and carbon 
intensity, cost savings and improved resilience to energy price volatility. 

The grants will help to support the acceleration of capital investment projects 
identified by industry but have typically not proceeded due to not meeting 
required industry payback times. Applications for the grants are required to 
demonstrate that the funds provided will lead to: 

� A significant reduction in energy use – this can be measured as a 
percentage of overall energy use or in absolute terms and should result in 
a significant cost saving to the applicant company. 

� Potential to contribute to the value of the regional energy efficiency and 
low carbon supply chain  

� Acceleration of the development of low carbon, energy efficient 
technologies and processes. 

Applicants are also required to evidence how the grants will: 

� Enable capital projects to proceed that would not otherwise gain company 
approval for investment 

� Accelerate projects that would proceed less quickly without the grant 

� Create or safeguard jobs 

� Enhance productivity/GVA 

                                                

 

55 One North East (2012). http://www.onenortheast.co.uk/page/tvip-eecg/index.cfm  

56 http://www.onenortheast.co.uk/page/tvip-eecg/index.cfm  
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� Result in cost saving 

� Result in significant energy reduction 

� Result in significant CO2 savings 

7.1.2 Mode Shift Revenue Support Scheme57 58 

Operating until 2015 through the Department for Transport in England, the 
Scottish Government and the Welsh Assembly Government, the Mode Shift 
Revenue Support scheme (MSRS) assists companies with the operating costs 
associated with running rail or inland water freight transport instead of road, 
where rail or inland waterway transport is more expensive. The aim of the 
scheme is to shift the mode of transport for freight away from the road, thereby 
reducing carbon emissions.  

The Mode Shift Revenue Support (MSRS) scheme helps with costs of rail or 
inland water transport, where this is more expensive than road. The scheme is 
designed to help with 'modal shift' - shifting the mode of transport used for 
freight - which will provide both environmental and social benefits by reducing 
the number of freight vehicles on the country's roads. 

The scheme has two different parts: intermodal, and bulk and waterways. 

� Intermodal MSRS provides support towards the cost of using rail for 
intermodal container movements. The scheme divides Great Britain into 18 
zones, and grants are made according to movements of containers (both 
empty and full) between two zones. Rates are the same for all containers 
20 feet or greater in length. There are two sets of rates, depending on 
whether or not the containers are delivered to the rail terminal by road: it's 
assumed that all deliveries are made by road from the arrival terminal to 
the customer. 

� Bulk & Waterways - This helps with the cost of using rail for all other non-
containerised freight traffic or inland waterway freight movements. Each 
scheme needs to demonstrate the environmental benefits of it and that the 
cost of rail or inland waterways is more than road transportation. The 
environmental benefits are known as 'mode shift benefits', and are 
calculated in accordance with a standard formula. 

Businesses applying for MSRS are recommended to prepare an outline proposal 
for an informal discussion with the grant administrative body. They will provide 

                                                

 

57 Department of Transport (2009). Guide to Mode Shift Revenue Support (MSRS) Scheme. September 
2009. 

58 Business Link (2011). 
http://www.businesslink.gov.uk/bdotg/action/detail?itemId=1084665062&type=RESOURCES  
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help in refining the proposal. The formal application is then made. MSRS grants 
are made in accordance with scheme criteria and payments are made in arrears. 

7.1.3 Scotland59 

Scotland has introduced a number of grant and subsidy schemes to encourage 
energy efficiency and low carbon technologies. For example, the biomass heat 
scheme has provided grants to businesses to install biomass heating systems and 
district heating systems in small businesses. By May 2009, 26 projects had been 
awarded a share of £1.6 million funding (out of a total of £2 million available). 
The scheme was extended in 2009 after EU funding brought the total available 
funds to £3.3 million. The maximum grant available for a single project is 
£100,000 although exceptions may be made to this60. 

Price et al (2005) also discuss the Scottish Clean Energy Demonstration Scheme 
(SCEDS). This focuses on small to medium sized businesses and grants funds of 
up to £80,000 ($150,000 2005 US) for development, demonstration, application 
and replication of energy efficiency measures and renewable technologies in 
Scotland61.  

7.2 USA 

Across the USA there are a vast array of grants and subsidies available. There is a 
central information website (Database of State Incentives for Renewables and 
Efficiency62) which provides details of all of the support mechanisms available at 
both the federal and individual state level. For example there are 3 forms of 
energy efficiency grants available at the federal level, and a further 53 grants 
across the various states. These grants span all sectors and so some are not 
available for industry. The grants listed are either currently operating or have 
recently stopped accepting new applicants. Therefore published material 
regarding how these schemes have performed is very limited. A small number of 
relevant examples are provided below.  

                                                

 

59 Scottish Government (2009). Biomass Heat Scheme. Press Release: 
http://www.scotland.gov.uk/News/Releases/2009/05/20101613 

60 http://www.scotland.gov.uk/News/Releases/2009/05/20101613  

61 Price, L., Galitsky, C. and Sinton, J., Worrell, E., Graus, W (2005). Tax and Fiscal Policies for 
Promotion of Industrial Energy Efficiency: A Survey of Experience. September 2005. 

62 http://www.dsireusa.org 
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7.2.1 Tribal Energy Program Grant63 

The Tribal Energy Program, which is administered by the Office of Energy 
Efficiency and Renewable Energy, promotes tribal energy sufficiency, and fosters 
economic development and employment on tribal lands through the use of 
renewable energy and energy efficiency technologies. 

The program employs a three-pronged approach, providing tribes with: 

� Financial assistance - through a competitive process to develop renewable 
energy resources and reduce energy consumption through efficiency and 
weatherization 

� Technical assistance - through DOE's prestigious laboratories 
� Education & Training - through online short courses, student internships, 

and workshops to help build the knowledge and skills is essential to 
developing, implementing and sustaining energy efficiency and renewable 
energy projects. 

7.2.2 U.S. Department of Treasury - Renewable Energy Grants64 65   

The American Recovery and Reinvestment Act 2009, created a renewable energy 
grant program that is administered by the U.S. Department of Treasury. The law 
is particularly interesting in that it allows businesses to choose between receiving 
a cash grant or receiving the federal business energy investment tax credit (ITC). 
In July 2009 the Department of Treasury issued documents detailing guidelines 
for the grants, terms and conditions and a sample application.  

Grants are available to eligible property and are payable to either new 
constructions or for retrofit of specific energy efficient technologies. The funding 
available includes grants for: 

� Solar. The grant is equal to 30% of the basis of the property for solar 
energy.  

� Fuel Cells. The grant is equal to 30% of the basis of the property for 
fuel cells. The grant for fuel cells is capped at $1,500 per 0.5 kilowatt 
(kW) in capacity. Eligible property includes fuel cells with a minimum 
capacity of 0.5 kW that have an electricity-only generation efficiency of 
30% or higher. 

                                                

 

63 http://www.dsireusa.org/incentives/incentive.cfm?Incentive_Code=US07F&re=0&ee=1  

64 http://www.treasury.gov/initiatives/recovery/Pages/1603.aspx  

65 http://www.dsireusa.org/incentives/incentive.cfm?Incentive_Code=US53F  
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� Small Wind Turbines. The grant is equal to 30% of the basis of the 
property for small wind turbines. Eligible small wind property 
includes wind turbines up to 100 kW in capacity. 

� Qualified Facilities. The grant is equal to 30% of the basis of the 
property for qualified facilities that produce electricity. Qualified 
facilities include wind energy facilities, closed-loop biomass facilities, 
open-loop biomass facilities, geothermal energy facilities, landfill gas 
facilities, trash facilities, qualified hydropower facilities, and marine 
and hydrokinetic renewable energy facilities. 

� Geothermal Heat Pumps. The grant is equal to 10% of the basis of the 
property for geothermal heat pumps. 

� Microturbines. The grant is equal to 10% of the basis of the property 
for microturbines. The grant for microturbines is capped at $200 per 
kW of capacity. Eligible property includes microturbines up to two 
megawatts (MW) in capacity that have an electricity-only generation 
efficiency of 26% or higher. 

� Combined Heat and Power (CHP). The grant is equal to 10% of the 
basis of the property for CHP. Eligible CHP property generally 
includes systems up to 50 MW in capacity that exceed 60% energy 
efficiency, subject to certain limitations and reductions for large 
systems. The efficiency requirement does not apply to CHP systems 
that use biomass for at least 90% of the system's energy source, but the 
grant may be reduced for less-efficient systems. 

The scheme is currently running and is receiving applications until October 2012. 

7.2.3 USDA - High Energy Cost Grant Program66 

Between 2000 and 2010 the U.S. Department of Agriculture (USDA) offered an 
ongoing grant program for the improvement of energy generation, transmission, 
and distribution facilities in rural communities. Eligibility was limited to projects 
in communities that have energy costs at least 275% above the national average. 
Grants ranging from $75,000 to $5 million were available for a variety of 
activities, including: 

� Electric generation, transmission, and distribution facilities; 
� Natural gas or petroleum storage or distribution facilities; 
� Renewable energy facilities used for on-grid or off-grid electric power 

generation, water or space heating, or process heating and power; 
� Backup up or emergency power generation or energy storage 

equipment; and 

                                                

 

66 http://www.doe.gov/savings/usda-high-energy-cost-grant-program  
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� Weatherization of residential and community property, or other energy 
efficiency or conservation programs. 

7.3 Australia 

Australia has, over the years, implemented a number of grant schemes to 
encourage businesses to improve energy efficiency.  

7.3.1 GHG Abatement Programme Grants67 68 

An earlier grant scheme which was part of the Greenhouse Gas Abatement 
Programme (GGAP) provided grants particularly to large scale emission 
reduction projects, especially those that exceed 250,000 tonnes of CO2 equivalent 
emission reductions annually. A number of rounds of funding were held, and in 
the first two rounds, 15 projects were provided a total of almost $145 million and 
aimed to abate a total of 27 million tonnes of greenhouse gas. 

7.3.2 Renewable Energy Development Initiative (REDI) 69 

REDI was a programme which ran between 2004 and 2008 to support renewable 
energy innovation and commercialisation. It provided grant funding up to $100 
million in competitive grants to Australian businesses for projects which were 
deemed to have a high commercial and greenhouse gas abatement potential. The 
funding for any one project could not exceed 50% of the total expenditure for the 
project or $5 million whichever is the lesser. The minimum grant available was 
$50,000. Each project could not be more than 3 years in length.  

 The initiative had three policy objectives: 

� To support international competitiveness of Australian industry by 
encouraging innovation through increasing R&D activities, proof of 
concept and early stage commercialisation activities undertaken by 
Australian companies; 

� To generate national benefits for the Australian economy and wider 
community; 

                                                

 

67 Price, L., Galitsky, C. and Sinton, J., Worrell, E., Graus, W (2005). Tax and Fiscal Policies for 
Promotion of Industrial Energy Efficiency: A Survey of Experience. September 2005.  

68 Kemp, D., and Macfarlane, I. (2003), Tourism and Resources, 2003. Funding for Substantial 
Greenhouse Gas Abatement Projects. Joint media release, May 29, 2003. 

69 Renewable Energy Development Initiative: Programme Guidelines – Round Two. November (2005). 
http://www.ausindustry.gov.au/InnovationandRandD/RenewableEnergyDevelopmentInitiativeREDI/Do
cuments/REDIProgramGuidelines.pdf  
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� To support the development of renewable energy technology products, 
processes and services that have strong early-stage commercialisation and 
emission reduction potential. 

All types of renewable energy technologies were considered and all recipients 
were required to sign a legally binding contract in order to receive the funding. 
As part of the agreement the recipient was required to keep records and provide 
information relating to the project, allow access for assessors, and ensure that the 
work was carried out in accordance with the application (although variations 
were permitted with prior approval from the state). 

7.3.3 Advanced Electricity Storage Technologies Programme (AEST) 70 

Between 2004 and 2009 a $20.5 million programme was run by the Department of 
Resources, Energy and Tourism to identify and promote strategically important 
storage technologies in order to increase the share of renewable energy-based 
electricity generation in the supply system.  

By October 2008, five demonstration projects had been funded, for an overall 
investment of about $18.5 million.  

7.3.4 Biofuel Capital Grants 71  

The fund, run by the Department of Industry, Tourism and Resources, was 
launched in 2003. It provided one-off capital grants to projects providing new or 
expanded biofuels production capacity. The amount of each grant was calculated 
on the basis of 16 cents per litre of new or expected production capacity to be 
built. The fund was stopped in 2007 by which time 6 applications had been 
successful. The grants for these 6 projects ranged from $1.28 million to $9.6m. 

7.3.5 Clean Technology Programme72 73 

As part of a massive overhaul of environmental legislation and policy relating to 
climate change and carbon emissions, the Australian Government has introduced 
and is in the process of implementing the Clean Technology Programme This $1.2 
billion Clean Technology Program, is designed to help directly improve energy 

                                                

 

70 
http://www.ret.gov.au/energy/clean/cei/advanced_electricity_storage_technologies_program/Pages/
AdvancedElectricityStorageTechnologies.aspx  

71 
http://www.ret.gov.au/resources/resources_programs/alternative_fuels_programs/biofuels_capital_g
rants_program/Pages/BiofuelsCapitalGrantsProgram.aspx  

72 http://www.innovation.gov.au/Industry/CleanEnergyFuture/Pages/default.aspx  

73 http://www.cleanenergyfuture.gov.au/  
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efficiency in manufacturing industries and support research and development in 
low pollution technologies. 

The Clean Technology Program will provide support for manufacturers through 
the following three streams: 

� $800 million Clean Technology Investment Program will provide grants to 
manufacturers to support investments in energy-efficient capital 
equipment and low-pollution technologies, processes and products. 

� $200 million Clean Technology Food and Foundries Investment Program 
will provide businesses in the food processing, metal forging and foundry 
industries with grants for similar energy efficiency improvements ($150 
million for food processors, $50 million for metal forging and foundries). 

� $200 million Clean Technology Innovation Program to support business 
investment in research and development in the areas of renewable energy, 
low pollution technology and energy efficiency. 

The Clean Technology Program will require co-contributions from industry and 
so it is thought that the program will lead to $4 billion of investment to help 
Australian manufacturers transition to a clean energy economy and $400 million 
in research and development into low emissions technologies. 

In addition to the above grants available, a number of specific industry sectors 
will receive additional support. For the Steel industry this will be in the form of a 
$300 million Steel Transformation Plan. The $1.3 billion Coal Sector Jobs Package 
will provide assistance to help the coal industry to implement carbon abatement 
technologies for the mines that produce the most carbon pollution. 

7.4 Thailand 

In Thailand, subsidies are provided from the Energy Conservation (ENCON) 
Fund for the installation of any one of 11 different pre approved energy efficient 
measures and for the implementation of other customized energy efficient 
products74. From the reports studied the amount of funding offered is not clear, 
with commentaries providing various figures. The World Energy Council (2004) 
states that funding was provided for up to 50% of the costs of approved 
produced for a facility, up to 500,000 Baht (US$12,000)75, although Brulez and 

                                                

 

74 APEC Energy Working Group (2005), Thailand’s Energy Efficiency Revolving Fund: A Case Study. 
Prepared for the Asia-Pacific Economic Cooperation. 
http://efa.solsticetrial.com/admin/Library/David/Published%20Reports/2005/ThailandsEnergyEfficie
ncyRevolvingFund.pdf  

75 World Energy Council & French Environment and Energy Management Agency (ADEME) (2004). 
Energy Efficiency: A World Review – Indicators, Policies, Evaluation. World Energy Council 2004. 



 

98 

04/12/11 

 

Raunch (1999) gave a figure of up to 60 per cent but not exceeding 10 million baht 
per measure (U.S.$250,000 in March 1998) and that this was provided in the form 
of interest subsidies76. 

However both agree that the programme requires that each efficiency measure 
achieve an internal rate of return of above 9%. At the time, these incentives in the 
Thai compulsory programme were considered to be the largest incentives for 
energy efficiency in Asia, if not in the world. The initial funds were provided by 
the Energy Conservation Fund which was set up in 1992 with 15 billion baht from 
the Oil Fund as working capital. 

These subsidies complement the revolving loans that are available under the 
ENCON fund and discussed in section 9.5. 

A number of difficulties have been highlighted with the scheme. Firstly, given the 
large scale of the investments being considered, strict rules were deemed 
necessary to control the spending and the outcomes. However the rules imposed 
became over complex and difficult to understand. Secondly, the incentives were 
set when the currency exchange rate was constantly about 25 baht to the United 
States dollar. The devaluation of the baht in 1997 by 30-40 per cent also devalued 
the incentives for energy management procedures and investment, especially 
when foreign expertise and technologies were involved or being considered. 
Thailand's economic downturn hampered investments in energy efficiency 
improvements. As the Fund provides only part of the investments needed to 
improve energy efficiency, the commercial banks have to be convinced to support 
the projects as well, which in many cases proved difficult. Finally, companies 
claim that the approval mechanism for applications makes the process tedious 
and the funding flow in a slow trickle stretched over a long period of time. As a 
result, the researchers argue that it has only weakly stimulated energy 
management and the market for energy services77.  

7.5 Norway 78 79 

Norway’s Industrial Energy Efficiency Network (IEEN) program was set up to 
encourage uptake of energy efficiency measures. For companies to benefit, they 

                                                

 

76 Brulez, D. and Rauch, R. (1999). Energy Conservation Legislation in Thailand: 
Concepts, Procedures and Challenges.    In A Compendium on Energy Conservation Legislation in 
Countries of the Asia and Pacific Region. A report for the United Nations 1999 

77 ibid 

78 Modig, G. (2006), Evaluation of the Industrial Energy Efficiency Network in Norway. A report for the 
Energy Intelligence for Europe Program. March 2006. 

79 Price, L., Galitsky, C. and Kra, KJ (2008). International Experience with Key Program Elements of 
Industrial Energy Efficiency or Greenhouse Gas Emissions Reduction Target- Setting Programs.A report 
for the China Sustainable Energies Programme, February 2008. 
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first had to be members of the network. There were then two steps to the 
technical and financial support offered:  

� Step 1: focused on providing support for developing energy policies, 
providing information and training to employees, planning for energy 
efficiency and implementing monitoring systems. The direct costs of this 
work were funded to a maximum of 90% of the typical cost (€ 3,750) with 
an additional 50% funding (max € 12,500) for the purchase of monitoring 
equipment.  

� Step 2: Based on the initial energy analysis in step 1 it was possible to 
make a more in-depth analysis of possible and profitable investments for 
energy conservation. It was then possible to get a financial support 
covering up to 50% of the consultancy and other costs. The maximum 
amount for this activity was limited to € 25,000 for one company (although 
this was increased for very heavy industry). 

 
Between 1996 and 2006, approximately 600 of the 900 members of the network 
had received information and/or financial support for lowering their energy 
consumption. Most of these were SMEs. Figure 11 shows the number of grants to 
SME’s that were approved between 1996 and 2004. 
 
In addition, a web-based benchmarking system was built allowing members to 
extract information about their own energy performance in relation to other 
plants within the same industry branch. Each year network members feed data 
into the system and a precondition for getting economic support was to take an 
active part in this benchmarking project. Participating sectors in the 
benchmarking included aluminium, bakeries, breweries, fishing, meat, dairy, 
grain-drying, fish meal, foundry, pulp and paper, timber and sawmill, and 
laundries and dry cleaners. 
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Figure 11: Number of Grants to SME’s Approved Between 1996 and 200480 

Year 
Basic Analysis 
(Step 1) 

Further 
Evaluation (Step 
2) 

Sum 

1996 59 0 59 

1997 71 15 86 

1998 97 20 117 

1999 90 13 103 

2000 177 61 238 

2001 192 39 231 

2002 165 41 206 

2003   110 

2004   100 

Sum   1250 

 
For large scale companies who had a potential energy saving of 1.8Tj per year 
additional funding was available through a separate fund for up to 20% of the 
capital costs of installing energy efficient equipment. 

7.5.1 Results & Analysis  

The annual government expenditure on the programme was € 1.62 million. In 
terms of benefit, it is estimated that the programme resulted in 2% energy savings 
to the SMEs – or 6Pj per year, although this is a very high level estimate. 
Combining the cost and energy saving this gives a reported cost of 0.03 Eurocents 
per MJ. 
 
In the autumn of 2005 an ex-post analysis was carried to evaluate the 
effectiveness of the programme by sending a questionnaire to all companies 
having participated in the activities. A total of 245 companies responded to this 

                                                

 

80 Modig, G. (2006), Evaluation of the Industrial Energy Efficiency Network in Norway. A report for the 
Energy Intelligence for Europe Program. March 2006. 
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questionnaire which represents 32% of all companies concerned. The main 
conclusions from this survey were: 

� About half of the respondent companies got the information about the 
programme via consultants/advisors. The consultants acted successfully 
as “salesmen”. 

� The main reason for participating was to be able to reduce the energy costs 
(85%) 

� The consultants´ role as leader/driver of the process was evident (80-90% 
agreed to that) 

� The competence among the consultants was regarded as good/very good 
by 80-90% of the respondent companies. 

� A great majority indicated increased knowledge about energy matters and 
ability to handle such projects themselves in the future 

� Most indicated that the effect of the efforts will last for 10 years or more. 

� The reduction in energy consumption was reported to be 6% among the 
companies responding to the questionnaire. 

� The existence of free riders was estimated from the answers given and 
could be anything between 10 – 50% depending on the interpretation of 
the answers. 

� Overall, it was considered to be a successful programme. 

Further analysis suggests that one success factor is the fairly small direct expense 
for the individual enterprise given the high proportion of costs covered by the 
government grants. In addition only 8% of the participants did not fulfil what 
had been agreed – given the high level of funding available, this is perhaps 
surprising.  

Once the programme had been initiated the responsibility for the whole 
programme was transferred to a new organisation (Enova) with great freedom to 
adopt the various activities for achieving the goal set for 2010. This is considered 
to have been an important and successful decision to have been made.  
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7.6 Denmark81 82 83 

In its subsidy program, Denmark prioritized the distribution of grants and 
subsidies to energy-intensive industries and companies involved in a voluntary 
agreement.  

Subsidies, funded from the green tax revenue, were supplied from 1993 to 2001 to 
a companies operating in the country, or which 80% were supplied in energy-
intensive sectors. These grants could be up to 30% of the project costs (40% for 
SMEs in certain sectors) with a payback period of between two and nine years. 
No upper limit for the subsidies was set although the minimum that could be 
provided was DKK 2,000. 

Eligible projects had to increase energy efficiency, reduce CO2 or SO2 emissions or 
be of a developmental character. For standard solutions, the Danish Energy 
Agency established a list of 40 approved technologies/ equipment for energy 
efficiency improvements and determined which projects would qualify. 
Companies could also suggest individual solutions which had to achieve a 
minimum CO2 saving of 0.15kg per DKK invested. 

About DKK 1.8 billion (€ 242 million) was set aside for these subsidies (capital 
grants) for 1996-2000. Between January 1996 and 2000 around 7,000 companies 
had received one or more subsidies. It is estimated that the cost of applying for a 
subsidy is limited to an average of between 3% and 9% of the amount of the 
subsidy given. Given that the subsidies are provided for up to 30% of the 
investment costs, this corresponds to 1-3% of the total investment. 

In terms of impact, the subsidy scheme, together with another agreements 
scheme (which provide companies with carbon tax rebates should they agree to 
carry out energy saving measures and introduce energy management), is 
reported to have resulted in CO2 savings of 1.1 million tonnes as at 2005. This 
corresponds to just under 5% of CO2 emissions of VAT registered companies in 
1996. Total investment in these companies comprise approximately DKK 6billion 
as a result of the subsidy scheme, corresponding to 2% of the total machinery 
investments of the VAT registered companies between 1996 and 2000. The 
subsidy part of the energy package had an aim of achieving a CO2 reduction of 
0.5kg per subsidized DKK. The actual result is estimated to be 0.4kg per DKK. 

                                                

 

81 http://www.iea.org/textbase/pm/?mode=pm&id=1573&action=detail  

82 Danish Energy Agency (2000) Green taxes for trade and industry: Description & Evaluation. June 
2000 http://193.88.185.141/Graphics/Publikationer/Energibesparelser_UK/Green-tax-uk-rap.PDF  

83 Price, L., Galitsky, C. and Sinton, J., Worrell, E., Graus, W (2005). Tax and Fiscal Policies for 
Promotion of Industrial Energy Efficiency: A Survey of Experience. September 2005. 



103 

 International Review 

 

7.7 Netherlands84 

The Netherland’s BSET Program focused on small or medium sized enterprises, 
covering up to 25% of the costs for specific technologies such as heat recovery, 
heat pumps and absorption cooling. In 1994, there were approximately 500 
applicants, but the program was discontinued and replaced by other programs 
(such as the Energy Savings through Innovation Program) in 1995.  

7.8 Canada85 

In Canada, the Green Municipal Enabling Fund (GMEF) which provides up to 
CA$100,000 grant funding for up to half the cost of feasibility studies for 
innovative environmental projects. In the first 3 years of operating, just over CA$ 
5.8 million in grants were provided leveraging CA$25.5 million in total spending. 
Of the 132 feasibility studies undertaken 31% related to energy efficiency. 

                                                

 

84 ibid 

85 World Energy Council & French Environment and Energy Management Agency (ADEME) (2004). 
Energy Efficiency: A World Review – Indicators, Policies, Evaluation. World Energy Council 2004. 
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8.0 Forms of Tax Relief 
As with Grants and Subsidies there is a large volume of available literature 
surrounding how various forms of tax relief have been used to incentivise moves 
to improve energy efficiency in industry. Tax relief can take on many forms, and 
depending the specific program, could be tax exemptions where purchasers are 
exempt altogether from paying certain taxes, tax reductions and credits where 
purchasers can deduct a percentage of the investment cost associated with the 
equipment from annual profits, or accelerated depreciation where purchasers of 
qualifying equipment can depreciate the equipment cost more rapidly than 
standard equipment. 

Whilst efforts in this section have been made to try to neatly distinguish between 
the various types, this has not always been possible, with one or a number of tax 
measures being equally applicable in more than one grouping.  

8.1 Tax Exemptions, Credits and Reductions  

8.1.1 USA 

As with grants and subsidies, there is a large number of tax incentives of all 
descriptions being used in the USA to incentivise energy efficiency. Given the 
amount of material available, only a small selection is presented here. 

8.1.1.1 California Green Tax Breaks86 

In 2010 Legislation was authorized to allow the California Alternative Energy and 
Advanced Transportation Financing Authority to approve sales tax exemptions 
on the design and manufacture of advanced transportation or alternative energy 
products. In October 2010 California began accepting applications for these tax 
breaks to help companies in California buy alternative energy equipment and 
add jobs. 

The projects are evaluated based on how much they will help the environment 
and how much economic activity it could generate in the state. The law requires 
recipients to show how many jobs are expected to be created. According to the 
authority, the state's $104 million exemption is estimated to generate 653 jobs and 
help fund infrastructure projects and improvements that could lead to thousands 
more jobs. 

                                                

 

86 CNBC news (18th October 2011): 
http://www.cnbc.com/id/44949706/California_Green_Tax_Breaks_in_Question  
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Between October 2010 and October 2011 the authority has approved 33 worth 
$104 million in estimated sales tax exemptions. As of Sept. 1 2011, 11 of those 
companies have claimed $31.4 million in exemptions. Of the total applications 
received, a ‘handful’ was denied, and another four withdrew after being 
approved and six were put on hold. Once approved, applicants have three years 
to claim the tax exclusion. 

Most of the approved exemptions were for manufacturing equipment purchased 
by alternative energy companies to build solar panels, to capture gas from the 
breakdown of organic materials and to develop lithium batteries. So far, it is 
unclear how many jobs actually have been created — this information will be 
available in 2012.  

However research by the media has given early indications that job creation has 
resulted from the scheme. One solar company NuvoSun Inc has claimed $750,000 
in tax breaks and added 20 jobs. Another company, First Solar Inc. has claimed 
$3.2 million in exemptions and has reported an expectation of creating 17 jobs in 
manufacturing engineering.  

The scheme hasn’t been without its difficulties. In October 2011 the scheme was 
suspended for a month following claims that grants were being provided to 
financially unstable companies.  

8.1.1.2 Arizona Property Tax Exemption87 

Arizona’s property tax exemption was established in June 2006 and originally 
applied only to “solar energy devices and any other device or system designed 
for the production of solar energy for on-site consumption.” For property tax 
assessment purposes, these devices are considered to add no value to the 
property. 

In July 2009, the exemption was expanded to include other renewable energy 
technologies, as well as combined heat and power systems, and energy efficient 
building components.  

In this context energy efficient building components are defined as "high 
performance building components installed so that the buildings or building 
components meet or exceed the energy efficiencies prescribed by the United 
States Environmental Protection Agency Energy Star Program, or by a 
Leadership in Energy and Environmental Design green building rating standard 
developed by the US Green Building Council, or an equivalent green building 
standard, or that are at least fifteen percent more efficient than the International 
Energy Conservation Code in effect at the time of building permit issuance."  

                                                

 

87 http://www.dsireusa.org/incentives/incentive.cfm?Incentive_Code=AZ20F&re=0&ee=1  
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To qualify for the property tax exemption, the property owner (residential, 
industrial or commercial) must provide documentation affirming the actual 
purchase and installation, including costs, of the eligible equipment.  

8.1.1.3 Tax Incentives Assistance Project88 89 

The TIAP which was established in 2006, provides a tax deduction of up to $1.80 
per square foot to owners or tenants of new or existing commercial buildings that 
are constructed or reconstructed to save at least 50% of the heating, cooling, 
ventilation, water heating, and interior lighting energy cost of a building that 
meets ASHRAE Standard 90.1-2001. Partial deductions of $0.60 per square foot 
can be taken for improvements to one of three building systems that reduce total 
heating, cooling, ventilation, water heating and interior lighting energy use by a 
certain percentage below ASHRAE 90.1-2001. 

The builder can take the deduction in the year the property was placed in service. 
The building or system must be certified, with inspection and testing, as meeting 
the energy cost savings goal according to guidance issued by the IRS in 
consultation with the Department of Energy (a link to this guidance is provided 
below). Key provisions include the following: 

� Certifications must be done by "qualified individuals". Qualified 
individuals must be licensed engineers or contractors, not be "related" to 
the taxpayer taking the deduction (as defined by the IRS), and self-certify 
to the taxpayer that he or she has qualifications to provide the certification. 

� Certifications for energy savings shall be in accordance with the ASHRAE 
standard 90.1-2004. 

� The certification must include a field inspection of the building after the 
building is placed in service to confirm that the building has met the 
savings goals.  

� Certifiers must also provide the building owner with an explanation and 
list of the energy efficiency features of the building and the projected 
annual energy costs.  

In addition, the TIAP also provides a tax credit to businesses investing in on-site 
renewable energy. The credits are available at different levels for eligible systems 
brought into service before December 31, 2016. The technologies available for the 
credit include: 

                                                

 

88 http://energytaxincentives.org/business/commercial_buildings.php  

89 http://energytaxincentives.org/business/renewables.php  



107 

 International Review 

 

� Solar - The credit is equal to 30% of the cost of the system, with no 
maximum credit.  

� Fuel Cells - The credit is equal to 30% of expenditures, with no maximum 
credit.  

� Small Wind Turbines - The credit is equal to 30% of expenditures, with no 
maximum credit. Small wind turbines are those with up to 100 kW in 
capacity.  

� Geothermal Systems - The credit is equal to 10% of expenditures, with no 
maximum credit. Eligible geothermal energy property includes 
geothermal heat pumps and equipment used to produce, distribute or use 
energy derived from a geothermal deposit.  

� Microturbines - The credit is equal to 10% of expenditures, with no 
maximum credit limit. Eligible property includes microturbines up to two 
megawatts (MW) in capacity that have an electricity-only generation 
efficiency of 26% or higher. 

� Combined Heat and Power (CHP) - The credit is equal to 10% of 
expenditures, with no maximum limit. Eligible CHP property generally 
includes systems up to 50 MW in capacity that exceed 60% energy 
efficiency, subject to certain limitations and reductions for large systems. 
The efficiency requirement does not apply to CHP systems that use 
biomass for at least 90% of the system's energy source, but the credit may 
be reduced for less-efficient systems.  

In general, the original use of the equipment must begin with the taxpayer, or the 
system must be constructed by the taxpayer. The equipment must also meet any 
performance and quality standards in effect at the time the equipment is 
acquired. The equipment must be operational in the year in which the credit is 
first taken.  

8.1.1.4 Maryland Property Tax Exemption90 

In Maryland individual local governments can allow a property tax credit (with 
discretion to set the amount and duration for up to 3 years) for buildings 
equipped with a solar, geothermal or qualifying energy conservation device. 
These devices may be used to heat or cool the structure, to generate electricity to 
be used in the structure, or to provide hot water for use in the structure. The law 
was initially enacted in 1985, but at that time applied only to heating and cooling 
and water heating applications. Electricity production for on-site use was added 
in 2006.  

                                                

 

90 http://www.dsireusa.org/incentives/incentive.cfm?Incentive_Code=MD03F&re=0&ee=1  
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This tax incentive is said to be unique in that it is applied in the form of a credit -- 
not an exemption or exclusion as in the case of many other property tax 
programs. As of July 2011 at least five counties in Maryland offer a property tax 
credit under this section of the state code: 

In addition to the tax credit for renewable energy, local governments can also 
provide a tax credit for high performance buildings. The credit is applied as a 
credit against the property tax for buildings so long as they achieve at least a 
silver rating according to the U.S. Green Building Council's LEED standards, or 
which meet other comparable green building guidelines or standards approved 
by the State.  

The counties or municipalities which elect to provide this property tax credit may 
determine the amount of the property tax credit under this section, the duration 
of the property tax credit, the criteria and qualifications necessary to receive the 
credit, and any other necessary provisions. As of July 2011 at least four counties 
had adopted a tax credit.  

In addition to the above two provisions Carroll County offers property tax credits 
on buildings that meet the requisite standards and are certified as such after May 
5, 2009. The tax credit will run until June 30, 2014. The tax credit uses the U.S. 
Green Building Council's LEED rating system and the Green Building Institute's 
Green Globe rating system as a metric for determining how "green" a building is. 
Buildings must receive a minimum LEED Silver or two Green Globes certification 
in order to be eligible for any tax credit. An equivalent certification under a 
county recognized system may also be used to qualify for the property tax credit. 
The property tax credit is determined as a percentage of county property taxes 
levied against the improved real property, and may be claimed for five 
consecutive years. Tax credit levels are as follows: 

� 25% for LEED Silver or equivalent 

� 50% for LEED Gold or equivalent 

� 75% for LEED Platinum or equivalent 

No limitations on credit amounts per building or in aggregate are set. The tax 
credit program is administered by the Department of Economic Development, 
Department of Management and Budget, Department of the Comptroller, and 
Department of Planning. 
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8.1.1.5 Georgia Clean Energy Corporation Tax Credit91 

In May 2008, Georgia enacted legislation establishing personal and corporate tax 
credits for renewable energy equipment and certain energy-efficient equipment 
installed and placed into service.  

The tax credits available vary depending upon the technology installed. For 
Renewable energy, the tax credit is equal to 35% of the cost of the system 
(including installation), $0.60/square foot for lighting retrofit projects, and 
$1.80/square foot for energy-efficient products installed during construction. The 
credit is subject to various ceilings depending on the type of system or project. 
The maximum credit amount is the lesser of 35% of the system cost or the 
maximum dollar cap specified for the technology. The following credit limits for 
various technologies apply: 

� A maximum of $100,000 per installation for domestic solar water heating 

� A maximum of $500,000 per installation for photovoltaics (PV), solar 
thermal electric applications, active space heating, biomass equipment and 
wind energy systems 

� A maximum of $100,000 per installation for Energy Star-certified 
geothermal heat pumps 

� A maximum of $100,000 for lighting retrofit projects 

� A maximum of $100,000 for energy-efficient products installed during 
construction. 

Before claiming the credit, the taxpayer must submit an application for tentative 
approval, as the aggregate amount of tax credits taken may not exceed the 
program budget of $2,500,000 in any calendar year (up to 2011, increasing to $5 
million from 2012). Tax credits are granted on a first-come, first-served basis. 
Taxpayers who do not receive a full credit for an eligible system are placed on a 
"priority list" for access to the credit in future years. 

Businesses must claim the credit in the tax year in which the equipment is 
installed and any excess credit may be carried forward for five years. 

Solar hot water systems must be certified for performance by an approved 
authority and the equipment must meet certain certification standards. 

This tax credit is scheduled to run until December 31, 2014. 

                                                

 

91 http://www.dsireusa.org/incentives/incentive.cfm?Incentive_Code=GA37F  
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8.1.2 UK92 

The UK’s Enhanced Capital Allowance Scheme allows a business to claim 100% 
first-year tax relief on their spending on qualifying energy-saving plant and 
machinery specified in the “Energy Technology List” on their income or 
corporation tax return.  

Businesses can write off the entire capital cost of their investments in energy-
saving technologies against their taxable profits for the year during which they 
make the investment. The technologies that appear on the Energy Technology 
List (updated on 1 October 2011) are: air-to-air energy recovery, automatic 
monitoring and targeting, boiler equipment, combined heat and power (CHP), 
compressed air equipment, heat pumps for space heating, Heating, ventilation 
and air conditioning equipment, high speed hand dryers, lighting, motors and 
drives, pipework insulation, radiant and warm air heaters refrigeration 
equipment, solar thermal systems, and uninterruptible power supplies. 

8.1.3 Germany93 

The German Government provides a full exemption from the petroleum tax is 
provided for highly efficient combined heat and power (CHP or cogeneration) 
facilities that have monthly or annual utilization rates of 70% or greater.  

8.1.4 Romania94 

In November 2000, the Energy Efficiency Law was passed by the Parliament of 
Romania. The law covers the efficient use of energy in all areas and exempts 
“devices, machine tools, equipment and technologies for increasing energy 
efficiency” from custom taxes”. 

                                                

 

92 http://etl.decc.gov.uk/  

93 Price, L., Galitsky, C. and Sinton, J., Worrell, E., Graus, W (2005). Tax and Fiscal Policies for 
Promotion of Industrial Energy Efficiency: A Survey of Experience. September 2005. 

94 ibid 



111 

 International Review 

 

8.1.5 Netherlands95 96 97 

The Dutch Government, under the Energy Investment Deduction (Energie 
Investeringsaftrek, EIA) program, allows 44% of the annual investment costs of 
energy-saving equipment to be deducted from the fiscal profit during the 
calendar year in which the equipment was procured. There is a minimum 
amount of investment required (in 2009 this was € 2,200). In 2010/2011 the total 
budget for the credit was € 150M. For companies to qualify for the deduction, the 
equipment must be selected from the national “Energy List” which is updated 
annually. Approval is granted by SenterNovem, an agency under the Dutch 
Ministry of Economic Affairs.  

One of the problems of the scheme is that of free riders. During the period 1997 to 
1999, almost 14,000 entities in 46 different industrial sectors took advantage of the 
program. Evaluations of the Dutch EIA program found that 33% of for-profit 
firms would have purchased the energy-efficient technology without the subsidy, 
while 65% of non-profits would have made such a purchase. Overall, it was 
found that “almost half of the firms would have bought the technology even in 
the absence of the subsidy.”  

8.1.6 Denmark98 

Denmark introduced a green tax package in 1995 (see also section 7.6). As part of 
this the government made provisions for a significantly reduced tax rate for 
specific energy-intensive activities, conditional upon a business committing itself 
to reducing energy consumption through an agreement negotiated between the 
company and the Danish Energy Agency (if the company did not fulfil the 
agreement, reimbursements already paid had to be returned and the tax imposed 
in full).  
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8.1.7 Korea99  

In the Republic of Korea, a 5% income tax credit is available for energy-efficiency 
investments such as replacement of old industrial kilns, boilers, and furnaces; 
installation of energy-saving facilities, co-generation facilities, heat supply 
facilities, or energy-saving equipment; alternative fuel using-facilities; and other 
facilities that reduce energy by 10%  

8.1.8 Japan100 

Japan’s Energy Conservation and Recycling Assistance Law provides a corporate 
tax rebate of 7% of the purchase price of energy-efficient equipment for small and 
medium-sized firms. Between 1996 and 1998 this resulted in accelerated 
depreciation of approximately 25,000 pieces of equipment each year and led to 
increased investment in energy-efficient products from 300 billion yen in 1990 to 
800 million yen in 1993 (US$ 4 billion) (Price et al 2005).  

8.2 Accelerated Depreciation 

Accelerated depreciation schemes allow companies to depreciate the cost of 
eligible equipment more rapidly than standard equipment. Given that 
depreciation is classed as an expense and expenses lower the overall income of a 
firm, accelerating the depreciation lowers the tax payable over the period of 
depreciation. For businesses whose purchases of depreciable assets are 
increasing, accelerated depreciation will continue to yield a larger cash flow than 
that resulting from the use of a non-accelerated method. The more rapid the 
growth in the stock of depreciable facilities, the greater will be the excess of the 
cash flow under an accelerated depreciation regime (as compared with the 
ordinary method). 

Koowattanatianchai et al (2009) undertook a detailed study of accelerated 
depreciation schemes and concluded that the impact of accelerated depreciation 
on economic activity is considered to be highly variable. Indeed, the value of such 
schemes has been criticized since they can incur significant financial and social 
costs that might not be sufficiently counterbalanced by the scheme’s positive 
attributes. 101 
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The use of accelerated depreciation to encourage energy efficient investment is 
fairly new and given this it is difficult to assess their overall impact on investment 
in energy efficient technology. Koowattanatianchai et al (2009) highlight a small 
number of theoretical studies indicating their effectiveness in promoting 
investment in clean technologies. For example an accelerated depreciation 
scheme in Brazil could increase the expansion of Combined Heat and Power 
(CHP) plants by 24%. The Brazilian scheme is costly to government, yet induces 
technological advancement and improves the feasibility of ventures that would 
not otherwise have taken place.  

Studies suggest that it is very difficult to estimate the part played by accelerated 
depreciation in influencing investment decisions, although it is generally thought 
that it is successful in enhancing investment. With regard to energy efficiency and 
renewable technology, accelerated depreciation can make it easier for firms using 
cleaner technology to compete in a carbon-constrained business environment 
(due to regulatory requirements), thus leading to a competitive advantage for 
nations introducing accelerated depreciation. 

There are a number of general difficulties discussed with regard to accelerated 
depreciation. For example they tend to favour large businesses since they tend to 
be administratively complex. In addition, given that the schemes impact on 
apparent profitability they may be unattractive to managers tasked with 
achieving profits. In France, uncertainty related to tax increases meant that the 
uptake of accelerated depreciation (allowing a 50% depreciation in the first year) 
proved to be much less than anticipated. 

Whilst many countries have made provision for accelerated depreciation, far 
fewer have introduced such schemes specifically for renewable and energy 
efficient technologies. 

8.2.1 Canada102 103 104 

Since 1996 companies who pay Canadian taxes have been allowed to write off 
specific energy efficient and renewable energy technologies at a rate of 30% as 
opposed to annual rates between 4% and 20% for other assets.  
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The scheme allows accelerated write off for investments in co-generation and 
specified waste-fuelled electrical generation systems, active solar systems, small-
scale hydroelectric installations, heat recovery systems, wind energy conversion 
systems, photovoltaic electrical generation systems, geothermal electrical 
generation systems and specified waste-fuelled heat production equipment. In 
2001, the program was expanded to include investments related to generation of 
electricity from blast furnace gas produced at steel mills. 

In addition to these fixed assets, the program includes “intangible expenses” such 
as the costs of pre-feasibility and feasibility studies, negotiation costs, site 
approval costs, etc.  

8.2.2 Japan105 106 

In Japan an accelerated depreciation allowance equal to 30% of the acquisition 
cost is available for specific energy efficient and renewable technologies as well as 
other environmentally beneficial products. These include: 

� Heat pumps,  

� Floor heaters,  

� CHP systems,  

� District heating and cooling systems,  

� High efficiency electric trains,  

� Low emission vehicles,  

� Energy-efficient textile manufacturing equipment,  

� Solar power systems,  

� Small- and medium-size hydro generators, and  

� Equipment for producing recycled paper and plastics. 

Japan’s Energy Conservation and Recycling Assistance Law resulted in 
accelerated depreciation of approximately 25,000 pieces of equipment each year 
during the period 1996 through 1998. The Law’s special taxation measures led to 
increased investment in energy-efficient products from 300 billion yen in 1990 to 
800 million yen in 1993. 
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8.2.3 Mexico107 

From 2005, Mexican investors were allowed to deduct up to 100% of the 
investment in the first year for approved renewable energy technology projects. 
According to the regulation’s guidelines, equipment shall remain in operation for 
at least five years following the tax deduction. 

8.2.4 Netherlands108 109 110 

In 1991, the Netherlands introduced a VAMIL measure which allows accelerated 
depreciation for a wide range of technologies designed to be more beneficial to 
the environment. This includes equipment that reduces water use, soil and air 
pollution, noise emissions, waste production and energy use. Accelerated 
depreciation is also permitted for costs associated with obtaining advice on the 
purchased machinery. If the asset is operational and fully paid for, it allows 
depreciation of the full purchase price in the year an asset is acquired. 
Furthermore, if an asset is developed and produced within a company, own-
production costs can be depreciated in an accelerated manner. 

There is a list (the VAMIL list) of qualifying equipment which is regularly 
updated by the Government. To qualify, the equipment must not yet be widely 
accepted in the country, have no negative side effects, and have the potential for a 
substantial market in the country. 

The government determines a budget for the VAMIL measure every year, setting 
an upper limit for tax allowances. The budget does not reflect government 
expenditures, as the reduced tax revenue in a given year is followed by increased 
tax revenue in later years. Therefore the cost to the government consists only of 
lost interest. In 1992 the budget for the measure amounted to 80 million guilders 
and this amount increased to 120 million guilders in 1993.  

The list includes equipment pertaining to mitigating water pollution, soil 
pollution, waste, and noise, etc. that has not yet been widely accepted, has no 
negative side effects, and has the potential for a substantial market. Costs 
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associated with obtaining advice on the purchased machinery are also subject to 
accelerated depreciation. 

8.2.5 Singapore 111 112 113 

Under Singapore’s Income Tax Act, companies that invest in qualifying energy-
efficient equipment can write-off the capital expenditure in one year instead of 
three. Unlike the Canadian and Dutch programs, however, expenses related to 
acquiring information or consultant fees for identifying and analyzing the 
equipment purchase are not included in this program. Replacement equipment, 
such as new air-conditioning systems, boilers, and water pumps, along with 
energy-saving equipment such as high efficiency motors, variable speed drive 
motors, or computerized energy management systems qualify.  A certificate of 
compliance or an engineer’s report is typically needed in support of an 
application. 

8.2.6 US114 115 

In the United States, the Emergency Economic Stabilization Act 2008 contains a 
number of depreciation incentives for increasing energy efficiency. The Act 
permits accelerated depreciation for smart electric meters and smart electric grid 
systems. Taxpayers are allowed to recover the cost of this property over 10 years. 
The Act also permits accelerated depreciation for purchase of equipment used to 
collect, distribute, or recycle a variety of commodities. 

The Modified Accelerated Cost Recovery System (MACRS) allows tangible 
property to be depreciated on an accelerated basis according to a schedule 
specified by the Internal Revenue Service (IRS). Wind, solar and geothermal 
projects, for example, are classified as five-year property and depreciated at a set 
rate over the course of six years (biomass is classified as a seven-year property 
and depreciated over the course of eight years – see Table 20).. In recent years, the 
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tax benefits related to accelerated depreciation have increased. The Economic 
Stimulus Act of 2008 included a 50% first-year ‘bonus depreciation’ provision for 
qualified renewable energy systems placed into service in 2008. In December 
2010, this was increased to provide a 100% first-year bonus depreciation for 
qualified renewable energy projects placed in service after 8 September 2010.  

Table 20: MACRS Depreciation Schedule for Wind, Solar and Geothermal Projects 

 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 

MACRS 20 32 19.2 11.52 11.52 5.76 

MACRS +50% 
Bonus 
Depreciation 

60 16 9.6 5.76 5.76 2.88 
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9.0 Soft Loans 
Public, or soft loans are loans subsidized by public funding that are offered at 
interest rates below market interest rates for investments in energy efficiency. 
Often these loans are combined with innovative funds and are heavily restricted 
in what they can be used for. In some cases the repayments on these loans are 
paid back into the fund for re-investment into other energy efficient projects – 
these are commonly known as revolving funds and are discussed in more detail 
in section 9.5. Soft loans have been widely used although they tend to be less 
popular than subsidies in the countries that were surveyed for their research116.  

Included within this section is the provision of venture capital support which is 
provided to businesses who are seeking to develop new and innovative energy 
efficient and renewable technologies for the market; and current proposals for a 
Green Investment Bank in the UK. 

9.1 UK 

9.1.1 The Carbon Trust 117 118 

The Carbon Trust was established in 2001 to encourage the uptake of low carbon 
technologies etc across industry. As part of this it provides interest-free loans to 
small and medium sized enterprises. The loans cover expenses in equipment, 
installations and commissioning. An SME can borrow between £5,000 and £100,000 

which is unsecured and repayable over a period of up to 4 years. 

The Carbon Trust, through its investments activity, also provide Venture Capital 
funding for emerging clean energy technology businesses that demonstrate 
commercial potential. Carbon Trust Investments Limited, a wholly owned 
subsidiary of the Carbon Trust, makes early stage venture capital and seed 
investments to accelerate the commercialisation of clean energy businesses in the 
UK.  

The Carbon Trust will invest up to 50% in a single transaction, with a typical 
investment level of between £250,000 and £4 million. It is a total fund of £46 
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million, which it invests, leveraged with other private funding, into the UK’s 
clean energy technology industry.  

All investment proposals must clearly demonstrate how Carbon Trust 
Investments’ funding will lead to material CO2 emissions savings while also 
generating a full commercial return. In addition proposals must: 

� Be innovative 

� Provide a market assessment 

� Identify other funding partners 

� Confirm what intellectual property rights exist over the investment 

� Demonstrate competitive advantage 

� Show relevant experience 

� Have a clear financial position. 

Since 2001, the Carbon Trust has made investments in 21 UK based clean 
technology businesses, raising almost £160 million in venture capital. 

9.1.2 England & Wales Green Investment Bank119 120 121 

Announced in the 2011 budget for England and Wales, the Government has 
announced its intention to create a Green Investment Bank. This will be the first 
time that a bank has been created by a Government with a specific intention of 
stimulating the environmental sector. The bank will have a specific mandate to 
invest in low-carbon infrastructure.  

Given rules on state aid, the proposals for the bank will need to be approved by 
the European Commission before it can be set in law. However, it is intended that 
investments will be made from April 2012 and once the bank is up and running 
these early investments will be transferred to it. 

The intention is that the Government will start the bank by investing up to £1 
billion which will be raised from the sale of infrastructure-related assets and will 
seek to match this with at least £1 billion of private sector investment. The bank 
will be given borrowing powers from 2015-16 although this is dependent upon 
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Government debt targets being met. It will consider investing in and providing 
services to new energy and transport projects in particular, where the equity gap 
is expected to be most critical. It is expected that this will then facilitate further 
investment to accelerate the rate of deployment of further projects.  
 
It is likely that the Green Investment Bank will focus initially on offshore wind 
electricity generation although it will also consider the case for investing in other 
infrastructure as appropriate and as the need for investment arises. 

9.1.3 Scotland122 123 

In Scotland, the Government initiated a scheme which is currently running to 
provide interest free loans of between £10,000 and £100,000 to small businesses to 
install renewable energy technology or to introduce measures to improve energy 
efficiency. There are a number of qualifying criteria for the grant including for 
example: 

� Based in Scotland 

� Have been trading at least 12 months  

� Have fewer than 250 employees  

� Have a turnover not exceeding €50 million (approximately £40 million) 
and /or a balance sheet total not exceeding €43 million (approximately £35 
million).1  

� Have no controlling interest of more than 25% by a non SME  

� Have had an energy review carried out by an approved energy consultant 
or a home energy report if a private sector landlord  

� Be applying for a loan of between £1,000 and £100,000  

� Use the loan for measures that reduce energy consumption and/or to 
install renewable energy technologies  

� Agree that repayments will be made within 4 years for energy efficiency 
only measures and within 8 years for renewable energy technology 
installations  

� Have a satisfactory credit score  

� Be eligible for funding within the context of EC State Aid rules 
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The value of the loan and the length of repayment is generally based upon the 
saving predicted in the energy review. 

9.2 China124 

China’s launched an energy efficient loan programme in 1980. This loan program, 
which committed 7% to 8% of total energy investment to efficiency, primarily in 
heavy industry, was the largest energy-efficiency investment program ever 
undertaken by any developing country (recognising that China is no longer 
classified as a developing country). The program is said to have contributed to a 
measurable decline in the energy intensity of China's economy between 1980 and 
the early 1990s when energy consumption grew at an average rate of 4.8% per 
year (compared to 7.5% in the 1970s) while GDP grew twice as fast (9.5% per 
year), mainly due to falling industrial sector energy intensity. Of the apparent 
intensity drop in industry in the 1980s, about 10% can be attributed directly to the 
efficiency investment program.. 

9.3 Australia 

9.3.1 Renewable Energy Equity Fund (REEF) 125 

Launched in 1997 and now closed for new applicants, the REEF is a government 
initiative which provided venture capital for small innovative renewable energy 
companies. This includes companies which are commercialising or producing 
renewable energy technologies and services, providing there is an innovative 
development being commercialised. Investments are managed by CVC REEF 
Investment Managers Ltd.  

The investee company receives capital, managerial expertise and enhanced 
business reputation as a result of the investment. In return for the provision of 
capital, the fund manager acquires a part-ownership of the company and usually 
a seat on the Board of Directors. The Commonwealth contributed $17.7m to 
establish the fund, CVC REEF Ltd, which is matched by private sector funding of 
$8.8m for a total fund of $26.6m. 
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9.4 Korea126 

Since 1980, the Government of the Republic of Korea has provided long term and 
low interest rate loans for energy efficiency and conservation investments. Each 
year, a given amount is allotted to the eligible loan applicants. Loans are 
provided mainly for research and development, installation of energy 
conservation facilities and Combined Heat and Power projects. The terms of the 
loans depend on the type of project, but typically a three to five year grace period 
(with no repayments required) and five year repayment period are offered with a 
5-10% interest rate, this being about half the market or prime rates. 

9.5 Revolving funds 

As already stated, revolving funds are different from other types of soft loans in 
that the reimbursement of the loans is recycled back into the fund to support new 
projects. The advantage of such schemes is that they are a relatively efficient way 
to use public money – the money is paid back and the administrative costs can be 
funded by the interest on the loans. Revolving fund systems designed to promote 
energy efficiency and renewable technologies have been implemented in a 
number of countries. This section focuses on two main case studies: Canada and 
Thailand.  

9.5.1 Canada127 128 

Canada has a well established revolving fund which is the Canadian Municipal 
Green Fund (CMGF) which is financed by the Federal Government. It is open to 
local government and to industry who partner with local government to delivery 
energy efficiency. The Fund began in 2000 with CA$125 million ($100 million 
2005 US equivalent), but was increased to CA$250 million ($200 million 2005 US 
equivalent) for 2001-2002. This fund is divided between the GMEF (see section 
7.0) and the Green Municipal Investment Fund (GMIF) which provides loans and 
grants for efficiency projects.  

The GMIF provides loans up to 25% (more generally 15%) of the capital costs of a 
project to the private sector at a rate of 1.5% above the government bond rate. 
Projects are generally required to have a pay-back period of less than 10 years. 
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The interest received from repayments pays for the administration costs of the 
scheme as well as grants for highly innovative projects with long payback periods 
– i.e. in excess of 10 years.  

Applications for the fund are reviewed by a Peer Review Committee of two or 
three experts and each application is scored before a decision is made.   

In the first 3 years of operating, CA$ 4 million in loans were released, leveraging 
CA$19.6 million in project spending. Of the 8 projects funded four were for 
energy efficiency. By 2004 47 projects had been financed including 12 renewable 
energy/supply projects or pilots, and 10 energy projects/ pilots for buildings or 
facilities. 

Keys to success of this project have been a financially and environmentally 
experienced staff with a good reputation among the project participants, very low 
interest rates and intervention into risky innovative projects.  

9.5.2 Thailand 129 130 

In Thailand, the Energy Efficiency Revolving Fund (“the Fund”) commenced 
operation in January 2003 for an initial period of 3 years. The Fund was 
established to stimulate financial sector involvement in energy efficiency projects 
and to simplify project evaluation and financing procedures. The Fund provides 
capital at no cost to Thai banks to fund energy efficiency projects, and the banks 
provide low cost loans (2.7% - 4%) to industry. Therefore the government 
intervention in the financing process is minimized to tracking the use of funds 
and providing technical assistance to the banks on what constitutes energy 
efficient projects. The fund was initially allocated USD 50million – this being 
determined by a market assessment study looking at the likely take up and 
impacts of such loans. This fund was allocated between six major banks (this has 
now increased to 11 at 2008) with funds being released from the fund to each 
bank as required to meet loan draw downs. The maximum loan USD 1.25 million 
per project, thus aiming to target up to medium sized industry. Eligible schemes 
include projects to prevent energy loss, recycle energy waste, provide more 
efficient air conditioning etc, but cannot be used for site purchase and general 
construction costs not linked with energy efficiency.  

In the first two and a half years of operation the scheme provided funds for 66 
projects. By April 2008 this had increased to 207 Projects of which 177 were 
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factories131. Most projects are required to carry out a detailed feasibility study in 
order to obtain a loan, and this has led to only a very small number of 
applications being rejected for funding during this time.  Figures to June 2005 
show that for each dollar of investment, 10 dollars of savings are estimated over 
the life of the projects. Furthermore, each dollar of investment from the fund 
levers on average 60 cents from commercial bank lending. 
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10.0 Guarantee Funds 
A loan guarantee is a contractual obligation between the government, private 
creditors and a borrower—such as banks and other commercial loan 
institutions—that the Government (or energy agency) will cover the borrower’s 
debt obligation in the event that the borrower defaults. In this context the funds 
cover credit risks associated with financing energy efficiency. Figure 12 shows 
how guarantee funds work. 

Figure 12: Guarantee Funds132 

 

As described by Price et al (2005) 133 and the World Energy Council (2004) France, 
China, Hungary and Brazil have all established guarantee funds for energy 
efficiency. In France, FOGIME was set up in June of 2001 as a guarantee fund for 
energy efficiency dedicated to small and medium companies (SMEs). The fund 
was established by ADEME in partnership with the Bank for the Development of 
SMEs (BDPME) through its subsidiary company SOFARIS, EDF and 
Charbonnages de France. BDPME is held mainly by the State and the Caisse des 
Dêpots et Consignation (CDC) and controls directly or indirectly the majority of 
the capital of the Credit for SMEs’ equipment. BDPME shares the risk of 
financing by providing loans with a rate much lower than the capital risk market 
value. ADEME provides an additional 30% guarantee on top of the 40% provided 
by the National Guarantee Fund to the banks granting loans for energy efficiency 
projects for SMEs. In 2005, the maximum guarantee was €750,000 per company. 
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Since June 2001, around 30 projects have been accepted and 20 loans have been 
granted for a credit of € 5.6 million. Of the 30 projects, 10 had already used 
ADEME grants for energy audits – this is relevant since it is argued that to 
maximise the benefits of such funds and to minimise the risks, companies should 
already have some skills and knowledge in energy efficiency. Examples of 
support offered for environmental management tools such as environmental 
audits are discussed in more detail in section 11.0. 

10.1 USA 

10.1.1 Department of Energy Federal Loan Guarantee Program134   

This federal program focuses on projects with total project costs exceeding $25 
million. Full repayment is required over a period not to exceed the lesser of 30 
years or 90% of the projected useful life of the physical asset to be financed. 

Established in law in 2005 the U.S. Department of Energy (DOE) issues loan 
guarantees for projects that "avoid, reduce or sequester air pollutants or 
anthropogenic emissions of greenhouse gases; and employ new or significantly 
improved technologies as compared to commercial technologies in service in the 
United States at the time the guarantee is issued."  

The DOE actively promotes three categories of projects:  

� manufacturing projects, 

� stand-alone projects, and  

� large-scale integration projects that may combine multiple eligible 
renewable energy, energy efficiency and transmission technologies in 
accordance with a staged development scheme.  

The loan guarantees are intended to encourage early commercial use of new or 
significantly improved technologies in energy projects, although they do not 
generally support research and development projects. What constitutes ‘new or 
significantly improved technologies’ is defined by the department.  

The loan guarantee program has been authorized to offer more than $10 billion in 
loan guarantees for energy efficiency, renewable energy and advanced 
transmission and distribution projects. 

                                                

 

134 http://www.iea.org/textbase/pm/?mode=pm&id=3982&action=detail  
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10.1.2 US Department of Agriculture - Rural Energy for America Loan 
Guarantees Program (REAP) 135 

In 2008, the REAP was established to promote energy efficiency and renewable 
energy for agricultural producers and rural small businesses through the use of 
(1) grants and loan guarantees for energy efficiency improvements and renewable 
energy systems, and (2) grants for energy audits, feasibility studies and other 
renewable energy development assistance. 

Funding rising from $55 million in 2009 to $70 million in 2012 has been set aside 
although additional funding may be available. Most of this funding (88%) is 
dedicated to competitive grants and loan guarantees for energy efficiency 
improvements and renewable energy systems. 

Projects eligible for the funding include wind, solar, biomass and geothermal; 
and hydrogen derived from biomass or water using wind, solar or geothermal 
energy sources.  

Loan guarantees of up to 75% of the project cost can be obtained, with the 
acceptable value ranging from $5,000 to $25 million.  

The maximum percentage of the guarantee varies depending upon the amount of 
the loan with a guarantee of 85% for loans of $600,000 or less, decreasing to 60% 
loan guarantee for loans of $10 million to $25 million.  

The benefits to business are that they can obtain higher loan amounts, provide 
stronger loan applications, obtain lower interest rates and longer repayment 
terms. For lenders the scheme allows them to lend with greater confidence, 
expand their loan portfolio and use their own processes and procedures.  

 

                                                

 

135 http://www.rurdev.usda.gov/rbs/busp/9006loan.htm  
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11.0 Support for Environmental Management  
Environmental Audits (whether they be general environmental audits or specific 
for elements such as energy use) have been increasingly used by business of all 
size as a mechanism to improve environmental performance and compliance, cut 
costs, gain access to wider markets and improve reputation. Audits are generally 
used to assess the current environmental performance of a company and to 
identify measures which could be employed to improve upon this. It is then for 
the company in question to implement the recommendations made as desired. 

Government support for audits is fairly well developed and has been adopted in 
many countries. Price et al (2005)136 found examples of Government support for 
environmental audits in over 40 countries. 

One of the main issues identified in the literature on environmental tools is the 
problem of free-riding; that is the provision of funding to those organisations 
who would undertake audits etc whether the funding were available or not. 
Targeting the tools at specific customers can help, and this has been undertaken 
in Denmark, the Netherlands, Canada and Sweden, where assistance is tied to 
participation in other initiatives such as voluntary schemes. Other schemes 
require all large energy consumers to undertake audits – this being a feature of 
schemes in Portugal, Taiwan, Thailand, Costa Rica, Tunisia and Israel to name a 
few.  

The take up of measures recommended by these audits is reported to be generally 
quite high. Many suggested measures were implemented in some schemes: 50% 
in the U.S., about 66% in Finland, 75% in France, and 80% in New Zealand. In 
other counties, however, implementation of the measures was not as successful; 
in Egypt, for example only 10% of the measures were implemented137. 

11.1 UK138 139 

The Carbon Trust offers free on-site Carbon Surveys to certain businesses in 
Scotland, Northern Ireland and Wales.  

                                                

 

136 Price, L., Galitsky, C. and Sinton, J., Worrell, E., Graus, W (2005). Tax and Fiscal Policies for 
Promotion of Industrial Energy Efficiency: A Survey of Experience. September 2005. 

137 World Energy Council (2004). Energy Efficiency: A Worldwide Review. Indicators, Policies, 
Evaluation. A report of the World Energy Council in Collaboration with ADEME, July 2004. 

138 http://www.carbontrust.co.uk/cut-carbon-reduce-costs/products-services/carbon-
surveys/pages/carbon-surveys.aspx 

139 Westbury Dairies: A Case Study:  http://www.carbontrust.co.uk/about-carbon-trust/case-
studies/carbon-advice/pages/westbury_dairies.aspx  
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Each survey is conducted by an independent accredited consultant and produces 
a practical action plan tailored for each business. The Scheme was introduced in 
2005 and since then it is estimated that the surveys have helped businesses 
identify potential cost savings of £170m and reduced carbon dioxide emissions by 
over 1.3mt.  

There are a number of criteria in place for determining which businesses are 
eligible for a free survey. These include: 

� Size of organisation  

� Energy bills - the total energy bill must to be greater than £30,000 per year.   

� Potential for carbon savings  

� Energy efficiency experience – assisting from basic carbon saving 
measures to more detailed in-depth analysis and support.  

� Any on site consultancy received is classified as State Aid under EU law 
and is therefore subject to EU de minimis State Aid rules. Successful 
applicants are required to complete a declaration form to state that value 
of the state aid received does not contribute to the company exceeding its 
state aid limit.  

A number of case studies are provided by the Carbon Trust to show the level of 
savings that can be made to individual organizations. For example,  
Westbury Dairies is the largest single-site dairy in the UK, running 24 hours a 
day, seven days a week, with the capacity to process more than 2.5 million litres 
of milk per day. In 2004 Westbury’s annual energy bill was in excess of £2m. 

Westbury Dairies received advice from the Carbon Trust and developed an 
energy management system based on their recommendations. It has been 
estimated that if Westbury Dairies implement these recommendations, it could 
save more than £400,000 each year on its energy bill and reduce carbon emissions 
by almost a sixth. 

11.2 Australia140 

Australia’s Enterprise Energy Audit Programme (EEAP) which operated between 
1991 and 1997. Under the EEAP, firms were provided with a subsidy to 
undertake an audit of their operations, and recommendations were made to firms 
about ways in which energy efficiency could be improved. The subsidy was 50% 
of the audit costs up to a maximum of $5,000.  Approximately 1,200 firms 
participated in EEAP over the six years it ran. 

                                                

 

140 Harris, J., Anderson, J and Shafron, W (1998). Energy Efficiency Investment in Australia. ABARE 
research report 98.2. Canberra. 
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An evaluation of the scheme reported that on average each firm received 5.8 
recommendations and implemented 4.7 of them, giving an implementation rate 
of 81%. There was some evidence to suggest that the implementation rate fell as 
the costs associated with such implementation increased. Economic factors such 
as insufficient rate of return and too long a payback period were the most 
important reasons cited for lack of implementation. 

Analysis suggests that with an 8% discount rate and 5 year investment life, firms 
were estimated to save on average 8% of their original annual energy bill from 
implementing the energy saving recommendations.  

The total Net Present Value of EEAP to the firms which took part was $189 
million (assuming an 8% discount rate and 5 year investment life). The 
administration costs to government of the scheme were around $1 million over 
the life of the project. This coupled with the audit costs of $8.7 million (of which 
half was public funds) indicated that the EEAP was cost effective. 

11.3 Japan141 142 

In Japan a number of specific incentives are provides by the Government to 
encourage industry to adopt a more formal EMS. Many of these are non fiscal – 
e.g. the provision of information and the expediation of environmental permits 
for those organisations with such systems in place. The Government also 
provides direct financial support to companies wishing to implement an EMS. 

Energy conservation assessments of small and medium-sized companies began in 
1985 and approximately 5,600 assessments were carried out nationwide between 
1985 and 1999. Target companies included those with capital of less than 100 
million yen or less than 300 employees. The assessment was provided free of 
charge to the business and was conducted by one or two assessors over one or 
two days. The main focus of the audits were to provide advice on heat energy 
and advice on electric energy. 

                                                

 

141 Hibiki, A., and Arimura, T.H. (Undated). Environmental Policies and Firm Level Management 
Practices in Japan. OECD. 

142 Ishiyama, A. (1999). Regulatory Framework for Energy Conservation Legislation in Japan.    In A 
Compendium on Energy Conservation Legislation in Countries of the Asia and Pacific Region. A report 
for the United Nations 1999 
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11.4 Thailand143 

The Government in Thailand offers financial support for industry (typically 
heavy industry) to enable them to manage their own energy consumption. The 
financial support, which is provided only to certain sectors is for us in preparing 
energy audits which can then be used by the business as they see appropriate. 
The level of funding available is:  

a) 100 per cent of the cost, but not exceeding 100,000 baht per facility (US$2,500 in 
March 1998) for the preparation of the preliminary energy audit report;  

b) 50 per cent of the cost, but not exceeding 500,000 baht per facility (US$12,500 in 
March 1998) for the formulation of an energy conservation plan based on a 
detailed energy audit.  

                                                

 

143 Brulez, D. and Rauch, R. (1999). Energy Conservation Legislation in Thailand: 
Concepts, Procedures and Challenges.    In A Compendium on Energy Conservation Legislation in 
Countries of the Asia and Pacific Region. A report for the United Nations 1999 
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12.0 Innovation Prizes and Vouchers 

12.1 Innovation Prizes 

Innovation prizes are generally awarded to businesses developing new 
technologies rather than for companies installing new equipment. The prizes 
range greatly in size and are usually awarded as part of a competitive process.  

12.1.1 Scotland: Saltaire Prize144 

The Saltaire prize is being hailed by the Scottish Government as the world’s 
largest innovation prize for marine renewable technologies. The prize of £10 
million will be awarded to the team that can demonstrate in Scottish waters, a 
commercially viable wave or tidal stream energy technology that achieves the 
greatest volume of electrical output over the set minimum hurdle of 100GWh 
over a continuous 2 year period using only the power of the sea. 

The prize winner will be the team that achieves the greatest volume of electrical 
output over the set minimum hurdle of 100GWh over a continuous two year 
period, 

It was announced in December 2008 with an initial consultation period to 
stakeholders on how the competition should be operated. The challenge begins 
formally in June 2012 and the competition is set to run until June 2017 when the 
winner will be announced. The Saltire Prize has so far attracted over 150 
expressions of interest from 31 countries. 

12.1.2 UK: Carbon Trust Innovation Award145 

The Carbon Trust Innovation Awards is a national scheme aimed at recognising 
practical innovation and development in the fields of low carbon technology and 
energy efficiency. 

They were launched by the Carbon Trust in 2003 and have been run across a 
number of years since then. The award is divided into categories, and these can 
vary year on year. For example in 2009 the focus was on innovation technologies 
in each of four sectors: Power, Buildings, Transport and Industry. Two additional 
prizes were provided for the innovative use of low carbon technologies in the Public Sector and the 

Private Sector. 

                                                

 

144 http://www.scotland.gov.uk/Publications/2010/07/13155117/1 

145 Carbon Trust (2009). The Fourth Carbon Trust Innovation Awards. 
http://www.carbontrust.co.uk/Publications/pages/publicationdetail.aspx?id=PFL374  
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For the four innovation awards targeted at developers and providers, the 
following were taken into account by the judges: 

� The potential for material and cost-effective carbon dioxide emission 
savings whilst safeguarding the environment 

� Evidence that your idea or technology works (or has the potential to work) 
in a commercial application  

� The demonstration of a genuine ‘innovative’ element (i.e. by a step change 
in technology design or in the application of a technology or process) 

In the two aimed at the innovative use of low carbon technologies categories, the 
judges looked for: 

� The early adoption of an innovative technology or combination of 
technologies which have cut carbon emissions and go beyond the bounds 
of established energy efficiency measures 

� Evidence of material savings in energy consumption 

� The scale of the change in energy consumption, irrespective of the size of 
the organization. 

12.2 Innovation Vouchers 

Innovation vouchers tend to be schemes whereby companies are given vouchers 
which can be exchanged for advice or information with one or a number of 
suppliers. The principal aim tends to be to encourage and facilitate knowledge 
sharing and transfer between technical experts (including universities and 
business) and local businesses. The UK appears to have taken the lead on this 
with many schemes in operation at all Government scales. 

12.2.1 Scotland146  

The Scottish Government currently has a number of successful programmes 
aimed at enhancing knowledge transfer from the research base into business - 
including Interface and Innovation Vouchers.  

The Innovation Voucher Scheme in Scotland gives Scottish small-to-medium 
enterprises (SMEs) access to between £500 - £5,000 to help offset the costs of a 
collaborative project with any Higher Education Institute (HEI) in Scotland. All 
SMEs registered in Scotland who have not jointly received funding from any 
source previously for the proposed project are eligible to partner with a HEI 
under the scheme. The company contribution is expected to match the grant 

                                                

 

146 http://www.venturenavigator.co.uk/content/interface  
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contribution in kind and may be costed through staff time and access to facilities 
as well as cash.  

Founded by the Scottish Funding Council, Innovation Vouchers aim to build 
relationships between SMEs and Scotland’s universities and research institutes. 
The proposed collaborative project should lead to new products and processes 
that will benefit the business, the institution and the Scottish economy.  

 

 

12.2.2 Northern Ireland147 

In Northern Ireland businesses can apply for vouchers up to the value of £4,000 
which can then be used to purchase a Knowledge Provider’s expertise to help 
deliver a knowledge solution to an innovation project. Whilst not targeted 
specifically at energy efficiency and renewable technologies, vouchers can be 
used for such schemes. There are four calls for applications per year and the 
knowledge providers must be approved by the Government. There are currently 
41 knowledge providers based in Northern Ireland and the Republic of Ireland 
including Universities, Colleges of further & Higher Education and other publicly 
funded research organisations.  

A company can apply for up to three vouchers for different projects with the 
second and third voucher only being available once the first project is complete 
and the voucher redeemed. Each voucher lasts for six months after which time it 
cannot be redeemed. Between November 2009 and November 2012 around 450 
vouchers have been issued.  

Innovation Vouchers can be used for any kind of innovation and knowledge 
transfer such as:  

� innovation / technology audit;  

� tailored training in innovation management;  

� new business model development;  

� new service delivery and customer interface;  

� new service development;  

� Knowledge of product and service testing and economic impact 
assessment efficiency audits, process change,  

� supply chain management and logistics.  

                                                

 

147 Invest Northern Ireland: http://www.innovationvouchers.com/default.asp  
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12.2.3 England148 149 150 

There are lots of examples of the use of innovation vouchers in England. Most 
examples are not targeted specifically at energy efficiency and low carbon 
technologies, but these activities are generally included within the scope of what 
the innovation vouchers can be used for.  

One such example is the West Midlands innovation voucher scheme which 
invites SMEs to apply online for an Innovation Voucher. The vouchers have a 
value of up to £3,000 and can be used to purchase academic support from 1 of the 
13 universities in the West Midlands with the aim of building links between the 
academic and business sector. 

The vouchers can be obtained by companies who employ less than 250 employees 
and have a turnover of less than €50 million or an annual balance sheet total not 
exceeding €40 million. Companies are allowed to win two vouchers although 
these must be used with different research organizations.  

This scheme takes a broad definition of Innovation and includes not just the 
technology itself but also the management of the innovation process and ‘doing 
things differently to improve effectiveness and/or efficiency’. There are a five 
priority areas for research and energy and environmental innovation is included 
as one of the five. There are tight restrictions on what the vouchers cannot be 
used for and these include: 

� Achieving compliance with statutory regulations or legislation 

� Intellectual property protection 

� Standard training courses 

� Software purchases 

� Equipment purchases 

� Aid that would promote / subsidise the cost of exports 

� Internships for students of knowledge providers 

� Sales and marketing activities  

� Accreditations 

� Continuation and existing projects with the knowledge providers  

                                                

 

148 Solutions for Business: Innovation Vouchers. http://www.innovationvouchers-wm.com/  

149 Solutions for Business: Innovation Vouchers Case Study. Estriatus Energy. 
http://www.innovationvouchers-wm.com/  

150 Solutions for Business: Innovation Vouchers Case Study. Teamworx. 
http://www.innovationvouchers-wm.com/ 
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� Legal advice 

There are a number of case studies provided looking at how the vouchers have 
been used. One such example from 2010 is from a company called TeamWorx 
who had developed an innovative energy saving programme. The company was 
awarded the voucher to create a ‘green’ message to help promote the scheme. 
Another example was of a pump manufacturer (Estriatus Energy Ltd), who had 
an idea for a new type of water pump which could be used to generate electricity. 
The voucher was used to provide assistance in developing the product and in 
particular to gauge the impact of different design considerations on performance. 
As a result of the technical input from the research establishment, the pump has 
been launched to the market.   
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13.0 Summary 
The report has highlighted a very wide range of examples of various types of 
instrument. From the perspective of fiscal policy, however, it is as well to simplify 
the perspective in the following way: 

4. Some policies raise revenue (they imply an injection of funds into the 
budget); 

5. Some policies can have more or less no impact on the budget, depending 
upon how they are designed (e.g. ETSs with all allowances grandfathered); 
and 

6. Some policies imply additional financial outlays (they imply a need for 
funding). 

Of the policies we have considered, taxes and ETSs where allowances are 
auctioned are the only two measures which fall into the first category. The 
majority, including mechanisms to support the price of renewables, and all forms 
of grants, subsidies, loans, guarantee funds and tax relief fall into the third 
category.  

A balanced programme of fiscal policies for low carbon industrial development is 
likely to require some measure to generate revenue, as well as well-thought 
through ideas as to how to make best use of the revenue raised (in terms of 
carbon savings and other positive benefits per unit of spend). It is possible, of 
course, that forms of development assistance might be available to augment 
funds, or that the CDM can be used strategically to attract inward investment into 
target areas, but it seems likely that the prospects for this would improve if some 
commitment of revenues was made in the first instance. 
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