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Executive Summary

The Energy Foundation’s China Sustainable Energy Program (CSEP) has undertaken a
major project on fiscal and tax policy for stimulating energy efficiency and renewable
energy development. This report, which is part of the sectoral sub-project studies on
energy efficiency in industry, surveys international experience with tax and fiscal policies
directed toward increasing investments in energy efficiency in the industrial sector. The
report begins with an overview of tax and fiscal policies, including descriptions and
evaluations of programs that use energy or energy-related carbon dioxide (CO,) taxes,
pollution levies, public benefit charges, grants or subsidies, subsidized audits, loans, tax
relief for specific technologies, and tax relief as part of an energy or greenhouse gas
(GHG) emission tax or agreement scheme. Following the discussion of these individual
policies, the report reviews experience with integrated programs found in two countries
as well as with GHG emissions trading programs. The report concludes with a discussion
of the “best practices” related to international experience with tax and fiscal policies to
encourage investment in energy efficiency in industry.

I. Introduction

China’s industrial sector accounts for over 70% of the nation’s total primary energy
consumption each year. China’s industrial sector is heavily dependent on the country’s
abundant, yet polluting, coal resources. Industrial production locally pollutes the air with
emissions of particulates, carbon monoxide, sulfur dioxide, and nitrogen oxides, uses
scarce water and oil resources, emits greenhouse gases contributing to the warming global
atmosphere, and often produces hazardous and polluting wastes. Fostering innovative
approaches to reduce the use of polluting energy resources and to diminish pollution from
industrial production that are tailored to China’s emerging market-based economy is one
of the most important challenges facing the nation today.

China has a history of taking effective actions to limit industrial energy consumption. In
1980, China introduced the energy strategy of “insisting on both resource development
and resource conservation with the conservation as the first priority”. Numerous energy-
efficiency polices were adopted that successfully reduced energy use while the economy
grew at a rapid pace. Through these programs China was able to decouple energy use
from economic growth, allowing the nation to industrialize without draining the national
budget to pay exorbitant energy costs that would have occurred without such a concerted
effort (Sinton et al., 1998).

During the past 20 years, China experienced an average annual increase of 4% to 5% in
energy consumption while maintaining average annual economic growth of 8% to 9%,
realizing the macro-goal of meeting increased energy demand half through energy
development and half through energy saving (Xie Xuren, 2002). One important example
of a fiscal incentive program that had a large impact on China’s energy efficiency is the
energy conservation loan program instituted 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. The program contributed to a remarkable decline in the energy intensity of
China's economy between 1980 and the early 1990’s 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 (Sinton and Levine, 1994).

These successful programs and policies, however, were implemented during a different era
in China - a time when there was nearly complete government control over the nation’s
major industrial producers. Today China faces a new situation: as it moves toward a
market-based socialist economy, government control is weakening and enterprises are
privatizing or becoming much more heavily influenced by market pressures. Issues related
domestic and international competitiveness are growing in importance. Entry into the
World Trade Organization (WTO) introduces new rules and new challenges for China’s
industries. At the same time, production of industrial materials is growing faster than ever
experienced before.

While tremendous energy conservation and environmental protection achievements were
realized in the past, there remains a great gulf between the China’s level of energy
efficiency and that of the advanced countries of the world. Sustainable development of
China will be confronted with many obstacles. On the one hand, due to the large
population, China possesses a relative lack of resources, especially oil resources, and the
tension between oil supply and oil demand is becoming increasingly obvious. On the
other hand, there is a great deal of wasted energy and many examples of low energy
efficiency. At present, China’s energy consumption per unit of GDP is more than two
times higher than world average and energy consumption for production of the main
energy-intensive products in China is 40% higher than international consumption. Thus,
sustainable utilization of natural resources has become a strategy for safeguarding the
nation’s long-term economic development (Price et al., 2003).

Recent power shortages and associated factory closures have highlighted the critical need
for energy conservation in China. On March 5, 2005, Premier Wen Jiabao emphasized
the importance of increasing energy efficiency in China at the Third Session of the 10th
National People's Congress (China Daily, 2005). Focusing on the industrial sector,
Premier Wen Jiabao explained:

Efforts to alleviate the problem of tight supplies of energy and resources
needed for economic and social development must start at home by
utilizing energy and resources much more efficiently. First, we will
resolutely adhere to the policy of simultaneously developing and
conserving energy and resources, giving priority to conservation. We will
encourage the development and application of new technologies that use
less energy and resources, and institute a system requiring the elimination
of equipment and products that consume excessive quantities of energy
and materials. Second, we will promptly draw up standards and targets for



reducing energy and resource consumption in every industry, along with
policies and measures for meeting the targets. This work will be focused
on saving energy, water and materials in key industries.

The Energy Foundation’s China Sustainable Energy Program (CSEP) has undertaken a
major project on fiscal and tax policy for stimulating energy efficiency and renewable
energy development. The State Council Development Research Center (DRC) leads this
policy study with support of Energy Research Institute (ERI), National Development and
Reform Commission (NDRC), the Research Institute of Fiscal Science (RIFS) of the
Ministry of Finance (MOF), and more than ten Chinese research institutions. A main
report will summarize all signficant findings and policy recommendations of the five
cross sector subprojects, including institutional restructuring in the energy sector, fiscal
and tax policy, price system reform, investment policy and environmental levies for
sustainable energy development. There are also sectoral sub-project studies on energy
efficiency in buildings, industry, transportation, utilities, and on renewable energy.

This report, which is part of the sectoral sub-project studies on energy efficiency industry,
surveys international experience with tax and fiscal policies directed toward increasing
investments in energy efficiency in the industrial sector. The report begins with an
overview of tax and fiscal policies, including descriptions and evaluations of programs
that use energy or energy-related carbon dioxide (CO,) taxes, pollution levies, public
benefit charges, grants or subsidies, subsidized audits, loans, tax relief for specific
technologies, and tax relief as part of an energy or greenhouse gas (GHG) emission tax or
agreement scheme. Following the discussion of these individual policies, the report
reviews experience with integrated programs found in two countries as well as with GHG
emissions trading programs. The report concludes with a discussion of the “best
practices” related to international experience with tax and fiscal policies to encourage
investment in energy efficiency in industry.

I1. Methodology

This report represents a collaborative effort between researchers at Lawrence Berkeley
National Laboratory (LBNL) in the United States, Ecofys in The Netherlands, the China
Energy Conservation Investment Corporation (CECIC), and the Research Institute of
Fiscal Science (RIFS) of the Chinese Ministry of Finance. LBNL and Ecofys performed
the initial literature review, providing program descriptions and evaluations, along with
an assessment of international best practices. Preliminary findings will be presented to
researchers from CECIC and RIFS in a workshop in Beijing in May 2005. Following the
workshop, additional research will be conducted to answer questions and issues raised at
the workshop, as well as to focus on those policies of most interest to CECIC and RIFS.

ITII. Overview of Tax and Fiscal Policies for Promotion of Industrial Energy
Efficiency

Tax and fiscal policies for encouraging investment in industrial energy-efficient
equipment and processes operate either through increasing the costs associated with



energy use to stimulate energy efficiency or by reducing the costs associated with energy
efficiency investments. Various forms of these instruments have been tried in numerous
countries over the past two to three decades.

Energy or energy-related carbon dioxide (CO;) taxes have been used in a number of
countries to provide an incentive to industry to improve the energy management at their
facilities through both behavioral changes and investments in energy-efficient equipment.
Often these taxes are combined with tax rebates for companies that sign voluntary
agreements and reach specified energy efficiency improvements levels. Pollution levies
on energy-intensive industries are also a type of tax aimed at reducing emissions and
wastes. In addition, public benefit programs (also called system benefit or line charge
programs) exist that impose a small energy tax on all users of specific fuels (e.g.
electricity) in order to establish public programs and funds that encourage energy
efficiency improvement.

Direct and indirect subsidies for distinct groups of energy users (e.g. households, large
energy users) are often incorporated into national or regional energy prices. Reducing
such subsidies or using energy and CO, taxes to balance the effect of subsidies provides
the energy consumer with a more realistic indication of the actual costs associated with
certain forms of energy. In addition, taxes can also be used to more accurately reflect the
environmental costs, or “externalities”, associated with energy consumption.

Economic incentives that directly reduce the costs associated with increasing energy
efficiency include subsidies and loans. Subsidies can either be public funds given directly
to the entity investing in energy efficiency or they can be in the form of subsidized
services, such as audits. There are also various types of loans with low interest rates for
purchase of energy-efficient equipment and loan guarantee schemes. Energy service
companies (ESCOs), that provide financing for energy-efficient equipment can also be
viewed as providing a loan to the investor. Historically, these economic incentives have
been provided by governments and have not sought a financial return. Recently, however,
innovative funding mechanisms that use private capital and emphasize a financial return
on investments have been implemented in a number of countries (WEC, 2004).

Fiscal incentives indirectly reduce the cost of investments in energy efficiency by
reducing taxes paid by consumers. Such incentives can be tax reductions or rebates
provided as part of a larger energy or CO, emissions tax scheme or can be in the form of
accelerated depreciation, tax credits, and tax deductions tied to specific energy-efficient
technologies.

In addition to these individual measures, integrated policies that combine a variety of
financial policies in a national-level energy or GHG emissions mitigation program are
also found in a number of countries. Such integrated policies are often national-level
energy or GHG programs that combine a number of tax and fiscal policies along with
other energy efficiency mechanisms such as voluntary agreements. Another example of
an integrated policy is emissions trading which involves establishing a desired emissions



level (or cap) and allocating permits to industries that can then trade the permits in order
to most cost-effectively reach the set emissions cap.

In this study, we begin with a survey of industrial tax and fiscal policies and programs.
Table 1 provides a list of tax and fiscal policies for promotion of industrial energy
efficiency and indicates which countries around the world have used these policies. For
each approach, we discuss international best practice examples of how they have been
implemented, including evaluations of the programs where possible.

A. Taxes and Fees: Increasing Costs Associated with Energy Use

Taxes and fees associated with energy use or with emissions that result from
consumption of energy are imposed on users with the goal of creating incentives to
reduce wasteful energy consumption practices or of creating public programs and funds
for encouraging energy efficiency. Such policies include energy or energy-related CO,
taxes, pollution levies, and public benefit charges.

1. Energy or Energy-Related CO, Taxes

Environmental or “green” taxes such as those imposed on energy use or energy-related
CO, emissions, are considered by economists as theoretically superior to other policy
instruments because they internalize the environmental costs associated with energy
consumption. The advantages of such taxes are that they aim to reduce demand for the
product taxed, they raise revenues, and they reduce pollution and related detrimental
health and labor productivity impacts (Royal Society, 2002). Environmental taxes can
also bring a “double dividend” through tax shifting where income or labor-related taxes
are reduced, creating additional jobs while protecting the environment. The disadvantages
are that taxes can have undesirable effects such as disproportional impact on certain
sectors of society (e.g. poor households) or on the competitiveness of industrial sectors
(Scrimgeour et al., 2005). Controlling and sanctioning related to taxes can be expensive
for governments (Johannsen, 2002). Taxes can also result in strong opposition (Royal
Society, 2002) and their enactment can become mired in political debate (Johannsen,
2002). While higher prices of energy, either through energy taxes or through carbon taxes,
are believed to encourage greater energy efficiency over the long term, a study of small
and medium industrial firms in the United States has found that, in the short term,
policies to reduce the up-front costs of efficiency investments, e.g., subsidies and tax
relief, are more effective at inducing efficiency than higher energy prices (Anderson and
Newell, 2004)." Evaluations of the effectiveness of carbon taxes, though, show that they
generally achieve their objective of reducing emissions (Scrimgeour et al., 2005).

' This study, in addition to researching the effects of a long-running program of subsidized energy audits
sponsored by the U.S. government through Industrial Assessment Centers, also evaluated the impact of
technology costs, energy savings, and firm characteristics on adoption of recommended efficiency
measures.



Taxes on energy or energy-related CO;, emissions were first adopted in a number of
northern European countries in the early 1990s. Such taxes are now found in Austria, the
Czech Republic, Denmark, Estonia, Finland, Germany, Italy, the Netherlands, Norway,
Sweden, Switzerland, and the UK. There have also been studies considering the adoption
of energy taxes in Japan and New Zealand (Nakata and Lamont, 2001; Pershing, 2000;
Scrimgeour et al., 2005). A recent evaluation of energy and CO, emissions taxes
provides the following guidance (OECD/IEA, 2003):

“When setting individual tax rates, governments need to ensure that rates

are high enough to be effective and provide sufficient incentive for action

while ensuring that they are not so high that industries close down or

relocate, which could just result in carbon ‘leakage’ rather than reduction.

Governments have approached this issue in various ways. For example,

some governments have decided, for competitiveness reasons, to allow

industry complete or partial exemptions from carbon or carbon/energy

taxes applied elsewhere in the economy.”

There are large differences between the taxation levied on different energy products in
Europe. In most countries (except e.g. Sweden and Denmark), fossil fuels with higher
carbon content have lower implicit carbon taxes than those with lower carbon content. In
fact, coal is even still heavily subsidized in countries like Germany and Spain (REC,
2000). Empirical studies evaluating the environmental effectiveness of implemented
carbon taxes are rather limited. The lack of appropriate studies can be ascribed to the fact
that there are several methodological difficulties and complexities in doing such
evaluation studies (REC, 2000). The few evaluation studies demonstrate that carbon taxes
are an effective instrument in reducing CO, emissions.

A CO; tax for households and industry was introduced in Denmark in 1993.% At first,
industry received rebates and reductions that reduced its tax to 35% of that paid by
households. In response, there was a proposal to raise the taxes on industry which
ultimately lead to a compromise in which the taxes were increased but industries could
receive a reduced tax rate if they joined voluntary agreements. In 1996, the Danish
Parliament adopted new taxes under the Green Tax Package in order to conform to the
environmental targets concerning reduction of CO, and sulfur dioxide (SO,) emissions.
The tax system consists of three types of taxes on energy - a CO, tax, a SO, tax and an
energy tax. Taxation of electricity is calculated on the basis of the fuel used in
production. Industry has to divide its energy consumption in three categories; space
heating, heavy processes and light processes (OPET Network, 2001). The energy tax
imposed to the three categories varies (2002 levels):

* Energy for space heating is 100% of all three types of taxes

* Energy for light processes is 90% of the CO, tax, full SO, tax and no energy tax.

* Energy for heavy processes is 25% of the CO, tax, full SO, tax and no energy tax.
Energy-intensive industrial firms that sign a voluntary agreement pay a reduced tax rate.
An evaluation of the impact of the tax in 1997 showed that the industrial companies
would have used 10% more energy if the tax had not been imposed (Bjerner and Jensen,
2002). In an evaluation carried out in 1999, the government estimated that the Green Tax

* The Danish CO2 tax program is further described in Section IIL.C.



Package 1995 resulted in a net decrease of the overall tax burden and that CO, emissions
from industry in 2005 would be reduced by 3.8%, corresponding to 2.3 million tonnes
(Mt). Half of this is due to the taxes and the rest to the subsidy and voluntary agreement
schemes (IEA, 2004).

In Germany, energy taxes were imposed on specific energy sources as part of a program
of ecological tax reform. In 1999, the first taxes were imposed on motor fuel, light
heating oil, natural gas, and electricity. Revenues generated from the taxes are recycled
into employee pension funds (resulting in reduced requirements for employee and
employer contributions as well as a net increase in wages). The tax on motor fuel oil and
electricity was increased and a tax on heavy heating oil was introduced in 2000. One
analysis found that at the end of 2002, more than 7 million tonnes of CO, emissions
would be avoided and 60,000 new jobs would be created. Another analysis of the impact
of these energy taxes found “clear signs of the desired ecological effects” including a
decrease in energy consumption and the expectation that CO, emissions will be reduced
by 2-3% by 2005. The study also found that the energy tax had a positive effect on the
labor market, with 250,000 new jobs created (German Federal Ministry for the
Environment, Nature Conservation and Nuclear Safety, 2004; Bach, S., 2001a; Bach, S.,
2001b; Lutz and Meyer, 2001).

The Netherlands introduced the Regulerende Energiebelasting (REB, Regulating Energy
Tax) in 1996. The tax aims at reducing the environmental impact of energy use by
increasing the costs of energy. Five energy carriers are taxed (i.e. fuel oil, gas oil, LPG,
natural gas and electricity) (Ministry of Housing, Spatial Planning and Environment,
2004). The tax is mainly directed towards households and small energy consumers,
through a progressive tax tariff structure that heavily leans on the “first” amount of
electricity consumed (up to 10,000 kWh/year). Larger energy users pay only a small
amount of taxes; efforts to reduce their energy consumption were conducted primarily
through a voluntary agreement program. The tax is paid through the energy bill and the
funds are transferred from the energy company to the government. However, other taxes
(e.g. income tax) were reduced to achieve no net impact on the tax base. In fact, this has
resulted in a minor change in the tax base towards increasing taxation of resources, rather
than labor. Social, educational and non-profit organizations can reclaim up to 50% of the
energy taxes through their tax filing (Bode et al., 1998). An early evaluation, less than 2
years after introduction of the tax, showed that only a small number of the companies
understood that the tax was introduced, as it was more or less internalized in the energy
costs for the company (Bode et al., 1998). The shift in tax burden was also less known
under the surveyed companies. Hence, it was hard to estimate the impact of the energy
tax on achieved energy savings, but the evaluation noted that the tax is likely to have an
impact, even though it was hard to quantify so soon after the introduction of the tax. A
CO; emission reduction in the order of 1.7-2.7 Mt per year in the year 2000 was expected
as a result of the tax as it was originally introduced, amounting to 1.5% of total CO,
emissions in the Netherlands. CO, emissions from the groups targeted by the tax were
projected to decline by something in the order of 5%. The raise in the tax by € 1.54
billion in three years (starting in 1999) is expected to generate a CO; effect of 3.6-3.8 Mt
in the year 2010 and 4.6-5.1 Mt in 2020 (Ministry of Housing, Spatial Planning and
Environment, 2004).



In 1991, Norway introduced carbon taxes which apply to about 65% of all CO,
emissions. The CO, tax contains exemptions for coal and coke used in production of
cement and lightweight expanded clay aggregate (LECA) in the processing industry and
has a reduced rate for the paper and pulp industry and the production of fishmeal (ProSus,
2005). A tax on heating oil (mineral oil) is applicable for the paper and pulp industry and
the production of fishmeal. The tax on consumption of electricity is applicable for all
manufacturing industries and greenhouse industries. Tax rates per ton CO, in 2005 are 41
€/tonne for petrol, 24 €/tonne for light oil, 21 €/tonne for heavy oil and the reduced tax
rate is 12 €/tonne for pulp and paper industry and 11 €/tonne for the fishmeal industry
(Ministry of Finance, 2005). The tax on electricity consumption for industry is 4.5
€/MWh. According to Norway’s draft budget for 2004, the current energy taxation
system is to be replaced by a new electricity tax system for industry the next year. The
possibility for industry to have their electricity tax reduced, or even removed, as a result
of entering into energy efficiency agreements is seen as a likely component of a new
Norwegian electricity tax (FOS, 2005).

In 1991, the Swedish Carbon Tax was implemented. Industry users were only required to
pay 50% of the tax due to "competitive reasons." Certain high energy-using industries
such as commercial horticulture, mining, manufacturing, and the pulp and paper industry
are fully exempted from these taxes. In 2002 the tax rate on CO, was raised from 58 to
69 €/tonne and the energy tax on electricity went up by 1.3 €/ MWh. At the same time
taxes on labour were reduced by a compensatory amount. The rises in the tax on CO, and
electricity affect only consumers. The reductions in CO, tax that apply to the industries
have been adjusted from 50% to 70%. This adjustment largely offsets the higher CO, tax
and keeps the overall tax position of these sectors unchanged (IEA, 2004b). Since the
implementation of the carbon tax, carbon emissions in Sweden have been reduced.
Between the years 1987 and 1994 carbon emissions decreased 6-8 Mtonne, a 13%
decrease in emission levels (Ekins, 1996). An evaluation study of the Swedish CO, tax
carried out by the Swedish Environmental Protection Agency (SEPA) concludes that the
CO; tax has helped to reduce emissions of CO; in line with Swedish environmental
policy (SEPA, 1997). A disadvantage of the Swedish tax code is that it does not reflect
the actual level of carbon emitted from fuels. For example, low emission diesel fuel and
high-emission diesel fuel are both taxed at the same level despite causing different levels
of environment damage.

The federal law on the reduction of CO, emissions, adopted by the Swiss government in
1999, entered into force in May 2000. The law commits Switzerland to reduce its CO,
emissions by 10% in 2010 (compared to 1990 levels), in line with the Kyoto Protocol
target. Voluntary agreements between the government and industry on cutting CO;
emissions are given the priority. The CO, law will only be applied if all the other laws
influencing the CO, emission will not suffice to reach the goals of the Kyoto Protocol
(Pohl and Gisler, 2004). The maximum rate of the tax is fixed at SFr 210 (US$ 160) per
Mt of CO, emissions (IEA, 2005).



In the UK the Climate Change Levy was introduced in 2001.° This is a levy on the sales
of electricity, coal, natural gas, and liquefied petroleum gas to the business and public
sectors. The Climate Change Levy adds about 15% to typical energy bills for the business
and public sectors. All revenue raised will be paid back through a 0.3% cut in employers’
National Insurance Contributions and through additional government support for energy
efficiency measures and energy-saving technologies. Renewable energy generation is
exempted from the tax. Commercial wind energy projects benefit from the system. Some
businesses have already set up wind power production sites themselves to avoid the
Climate Change Levy (Ragwitz, 2004). The Climate Change Levy should in principle
also stimulate fuel switching to lower carbon content fuels. However, levies are not set in
relation to carbon content. For example, levy rates for coal and gas are similar. In terms
of CO; the levy is 7 €/tonne CO, for coal, 13 €/tonne CO, for natural gas and 14 €/tonne
CO;, for electricity (Smith, 2004). The aim of the Climate Change Levy is to reduce 2 Mt
CO, emissions (Oikonomou and Patel, 2004).

2. Pollution Levies

Pollution levies imposed on violators of pollution emissions standards are used in a
number of countries. While these levies are not directly tied to a facility’s energy
consumption, they are typically imposed on large energy-consuming facilities and the
regulated emissions are often associated with energy use.

In general, levels of penalties for environmental offences have been rising across
countries, regardless of the type of regulatory system. Minimum penalties are typically
small and maxima can be quite large, giving administrative and judicial authorities wide
discretionary powers. In many countries, penalties for violations are based on daily rates
that can add up to hundreds of thousands of dollars in a single case, or tens of millions of
dollars in some recent settlements in the U.S. Some countries allow unlimited penalties,
generally informed by the value of damages or the economic benefit the violator gains by
the infraction. These higher penalties are credited with having increased the effectiveness
of environmental enforcement and motivating regulatory compliance.

Most systems have become more sophisticated over time in balancing the social and
economic benefits of violators’ activities against the harm of their offences. Experience
in the U.S. has borne this out. Other countries with systems of administrative penalties,
notably Germany, have also found them effective. It is in part that record of success that
is leading other countries to initiate or expand their systems of civil penalties.

Practices vary among countries, but in general one can usefully distinguish between civil
and criminal penalties for violating emissions standards, and between judicial and
administrative proceedings. Criminal penalties can be difficult to apply, because they
require lengthy judicial proceedings to prove criminal intent or negligence on the part of
individuals or corporations. Civil penalties tend to be easier to pursue, since it is
necessary only to show that a violation of regulations has occurred. Civil penalties have
thus come to be more widely used. They can be pursued through administrative actions,

’ The Climate Change Levy is further described in Section II1.C.



which are much less costly than court proceedings, though administrative judgments may
still be subject to judicial review. Not all countries have provision for administrative
procedures. Some have in place only criminal statutes governing environmental
violations. Cross-country comparisons of sanctions for environmental violations are very
difficult to make due to differences in legal codes and other circumstances, so
comparisons must be made with great care (Faure and Heine, 2002).

Typically rates for maximum penalties are set per day in which an emitter is in violation,
often with a cap for the maximum fine per administrative action or per criminal case.
Administrative and judicial authorities usually adjust fines based on considerations
including the seriousness of the offence, the intent of the violator, ability to pay of the
violator, and benefit to the community of the violator’s activities. In many countries, the
guidelines for fines can be exceeded based on the judgment of competent authorities, and
negotiated or court-ordered settlements can be many times higher than maximum fines
listed in schedules.

The current U.S. system for monitoring emissions from stationary sources, monitoring
compliance, and levying fines for noncompliance is the result of many years of
experience and interaction among government, regulated industries, and the public
(Wooley and Morss, 2002). Penalties are one tool of regulatory enforcement. Regulatory
enforcement (including civil, criminal and cleanup enforcement) in turn is just one
method that United States Environmental Protection Agency (U.S. EPA) uses to ensure
compliance. Other methods include compliance assistance, monitoring, auditing and
incentives (http://www.epa.gov/compliance/).

Penalties for emissions violations in the United States can range from warning notices or
small fines issued in field actions, to administrative penalties in the hundreds of
thousands of dollars, to legal settlements requiring payments of tens to hundreds of
millions of dollars and requirements to install new equipment costing as much as or more
than the fines themselves.* In most years, the majority of penalties are the result of civil
actions. In fiscal year (FY) 2004, for instance, U.S. EPA’s civil penalties totaled $149
million, with administrative penalties averaging over $12,000 per penalty order and
judicial settlements totaling about $50 million and averaging about $450,000 per case
(Harris, 2004). Criminal fines and restitution, by contrast, totaled $47 million.

In the early years (1970°s and early 1980s), U.S. EPA had difficulty implementing the
provisions of the Clean Air Act (CAA). For instance, enforcement actions required the
U.S. EPA to go through expensive and time-consuming judicial proceedings and the
amounts of penalties were relatively low. New enforcement provisions in the 1990 CAA
Amendments, which were modeled after the Clean Water Act, introduced important
changes that greatly increased effectiveness. Penalties were increased from $10,000 per
violation to $25,000, and penalties were allowed to be assessed for each day in which an
emitter was in violation, allowing imposition of even higher penalties. Later increases in
penalties were designed to keep pace with inflation, e.g., the 2004 modifications to
penalty policies (USEPA, 2004).The maximum penalty for a single violation under the

* See http://cfpub.epa.gov/compliance/cases/. for information on settlements.
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CAA, for instance, was raised from $27,500 to $32,500 per day, and the maximum for a
single administrative action from $220,000 to $270,000. Higher amounts can be sought
with the approval of the EPA Administrator and the U.S. Attorney General
(USEPA/OECA, 2004).

Under the CAA, U.S. EPA and the courts use a variety of factors in determining the size
of penalties (Wooley and Morss, 2002). These include the value of the economic benefit
derived from the violation, the seriousness of the violation, ability the violator to pay, the
violator’s compliance history, and other factors. Detailed guidance has been developed
for each regulatory arena for calculation of penalties to provide strong incentives for
compliance while maintaining cognizance of the public costs of violations (INECE,
2005).

Settlements can be much larger than the amounts indicated in schedules of maximum
penalties. In a recent case, seven diesel engine manufacturers were collectively fined $1
billion for installing “cheat chips” that allowed their engines to pass laboratory
inspections but to exceed emissions standards in actual operation.’ Exxon also received
fines of about $1 billion for damage associated with the 1989 Exxon Valdez oil spill in
Alaska. There have been many large corporate fines in recent years.® In February 2005,
Illinois Power (Dynergy) was fined $9 million for new source review violations at a
power plant, and the defendant committed to installing a package of emission controls
costing hundreds of millions of dollars. Other examples pertaining to enforcement of the
Clean Air Act include:’

- In 2002, EPA recovered, and violators will pay, nearly $40 million in civil and
administrative CAA penalties. EPA secured commitments of $33 million in
supplemental environmental projects in 2002.

- Boise Cascade (a major wood products company) paid $4.35 million in civil
penalties and committed to $18 million in emission control expenditures (2002).

- Conoco will spend $100 million for pollution control technology and will pay a $1.5
million civil penalty combined with about $5 million on environmental projects in
communities around the company’s refineries.

- Murphy Oil refinery operations will pay a $5.5 million civil penalty.

In some cases, violators may have their penalties reduced by undertaking supplemental
environmental projects (SEPs), which are not legally required but help meet other
environmental and community objectives (Wooley and Morss, 2002). Such projects
totaled $48 million in FY 2004, nearly the same amount as criminal fines (Harris, 2004).
Unlike SEPs, which directly benefit the communities affected by the violation, funds
from administrative and criminal fines go into the federal government’s general revenues.
Fines are not retained by environmental authorities.

The size of penalties is not the only ingredient to effectiveness of enforcement. The 1990
CAA enforcement provisions also increased transparency and public accountability.

> See http://www.rentar.com/truck%20emissions%20-%20Rentar.htm for details of this case.
% David Wooley, personal communication, 18 March 2005.
7 See http://cfpub.epa.gov/compliance/resources/reports/accomplishment/details.cfm
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Stationary source emitters were required to monitor and record their own emissions, and
these reports were and are made public. Information was made available to citizen
groups, which could monitor emitters’ compliance and pressure U.S. EPA to enforce its
own regulations. Provisions were made for citizens who successfully brought suit against
emitters in violation of standards would have their legal costs paid for by the defendant
(emitter).

In addition to fines, US EPA wields other powerful tactics. The U.S. vehicle emissions
compliance program has recall requirements that mandate that if a substantial number of
properly maintained and used vehicles fail to meet emissions standards during their
useful life they must be recalled and repaired by the manufacturer. Failure to abide by
this provision is punishable by fines up to $10,000 per vehicle. Moreover, if individual
vehicles fail to meet standards in use they can be repaired at the expense of the
manufacturer under warranty requirements. ®

Like the U.S., Germany distinguishes between criminal and administrative environmental
offences. The latter category refers to offenses that are “ethically neutral” and not
punishable by imprisonment (Woods and Macrory, 2003). Under administrative
procedures, firms can be fined up to €500,000 for violations of environmental
regulations. Fines can be used to recover economic benefits obtained through violations.
The only type of imprisonment associated with administrative fines would be short-term
coercive terms to enforce payment of fines.

Criminal fines are assessed based on daily rates. Maximum fines, depending on the
statute violated, can range from €5,000 to €100,000, or alternatively the yearly income of
the violator (Huglo Lepage, 2003). Maximum prison sentences vary widely depending on
statute, from several months to 10 years.

Currently, the United Kingdom does not employ administrative penalties for
environmental infractions, but their use is under consideration (Woods and Macrory,
2003). The current system is pragmatic and flexible in many respects, but relies on the
threat of possible judicial proceedings. Civil sanctions, which are already used in other
regulatory arenas in the UK, would add flexibility and responsiveness to the current
system.

While criminal fines are increasing, and may range up near £1 million, they are not
perceived as having a deterrent effect. In 2002, the average penalty was about £2,100,
compared to the maximum of £20,000 per instance of violation (Woods and Macrory,
2003). Fines are not assessed based on a daily rate.

Environmental regulation in Japan relies more on a paternalistic “managerial” style of
enforcement, in which civil penalties of the sort used in the United States are not
common. Emissions exceedances causing direct harm may lead to fines for
compensation, but generally fines tend to be small. Overall, Japan makes limited use of
economic instruments for environmental protection compared to other developed

¥ Michael Walsh, personal communication, 17 March 2005.
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countries (OECD, 2002; Ren, 2000). However, pressure of various means has been
effective in ensuring compliances and in correcting instances of non-compliance. As a
result, Japan has an enviable record of compliance with environmental laws and
regulations.

Penalties for violations of environmental regulations vary considerably. Some countries
without administrative/civil penalties are presently considering whether to institute them.
For most of the countries, penalties are assessed on formulas based on daily rates
modified by a variety of factors. The literature is often not clear regarding the
relationship between daily rates and maximum fines. In most western European
countries, the maximum civil or criminal fines for violating the most important statutes
regarding water and air pollution and disposal of hazardous wastes range into the
hundreds of thousands of euros, and, in some cases, are unlimited by statute and subject
to the discretion of the courts.

3. Public Benefits Charges

Restructuring of public utilities in the second half of the 1990s brought about a change in
the design and administration of utility-related programs to promote energy efficiency,
renewable energy, and assistance to low income-households. Under the previous system,
utilities were regulated monopolies, and were mandated to provide funds for such
programs. Restructuring was aimed at introducing competition, and, since spending on
public benefits programs did not contribute to financial competitiveness, funding on
programs began falling. Since these programs were deemed to provide important
benefits, schemes whereby a fee imposed on all distributed electricity would fund these
programs were developed and implemented in a number of states (Eto et al., 1998) These
fees have been variously termed public benefits charges (PBCs), public goods charges,
system benefits charges, line charges, and wires charges. Programs supported by PBCs
include energy-efficiency programs, assistance to low-income households, promotion of
renewable energy sources, and research, development, and demonstration (RD&D) for
improved energy supply and end-use technologies.

Most experience to date with PBCs has been in U.S., where 25 states’ currently have
energy efficiency programs funded by utility charges, mainly charges per kWh, but also
charges embedded in rates or flat fees to customers (Apollo Alliance, 2004; ACEEE,
2004; Kushler et al., 2004). When put on a common basis, charges for efficiency
programs in these states range from 0.03 to 3 mills/kWh (1 mill = US$0.001), with a
median of 1.1 mills/kWh. Collective spending on efficiency programs financed through
public benefits funds in these states was over US$900 million.

Experience in the U.S. has shown that the periods for which public benefits funds are
authorized to operate have lengthened over time (Kushler et al., 2004). This appears to
reflect a recognition by the states of the need for and effectiveness of such funds. This
trend provides an important element of stability in funding for energy efficiency, which

’ AR, AZ, CA, CT, DE, IL, MA, MD, ME, ML, MT, NH, NJ, NM, NV, NY, OH, OK, OR, PA, RI, TX,
VA, VT, and WI (Apollo Alliance, 2004).
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has fluctuated considerably over time in most states. The long-term commitment has not
prevented some states that have confronted budget crises from occasionally raiding
public benefits funds and diverting them to other uses.

Kushler et al. also found that, whereas states in the past relied mainly on utilities to
administer public benefits efficiency programs, the states are increasingly relying on state
agencies and nonprofit organizations. No one approach appears to be best in all
situations, and all three have been used with some success.

In Kushler ef al.’s survey, stakeholders generally rated the programs with which they are
associated highly, though the evaluations seem to be associated with trends in funding,
with increasing funding associated with more-positive stakeholder assessments. When
measured in terms of electricity savings, the state programs led to reductions in electricity
use equivalent to 0.1% to 0.8% of annual power demand, with a mean of 0.4%, and a
combined reduction in demand of over 1,000 MW. On a lifecycle basis, the costs of
conserved energy from the programs ranged from $0.023 to $0.044 per kWh. The
programs also provided additional benefits in terms of reduced emissions of air pollutants
from power plants.

Other countries, like the UK, Austrialia, Norway, and Sweden, have found that
deregulation has led to underinvestment in energy efficiency, and have devised programs
to address this lack, funded through general revenues or through charges on energy use
(Nadel et al., 1997). In the UK, for instance, after discovering that deregulation of
electricity and gas utilities did not lead consumers to take advantage of efficiency
opportunities, the government established the Energy Saving Trust (ETS). Disagreements
between stakeholders, however, prevented the Trust from raising sufficient funds to
support large-scale activities (Owen, 1997). Some of the criticisms leveled at the ETS, for
instance, that a PBC represents a tax that is unfairly levied and funneled into wasteful
bureaucratic programs, have emerged in the discussion of U.S. programs (Switzer, 2002),
even as they have come to be implemented more widely.

In most states with system benefits programs, industrial firms participate in programs run
with PBC proceeds. In a very few cases, industrial customers have opted out of
participation due to perceived disadvantages.

New York’s Energy and Research Development Authority (NYSERDA) provides a
number of energy-efficiency related services to the industrial sector using funding from
the state’s PBC. These services include a 50% cost-shared Flex/Tech Technical
Assistance Study in which the industrial facility provided a detailed on-site engineering
study that results in a priority list of conservation measures, a commercial/industrial
performance program in which energy service companies (ESCOs) provide energy
savings in the areas of lighting, motors, and space cooling, and a loan fund that provides
interest rate reductions on energy efficiency and renewable energy projects that have
payback periods of 10 years or less (Perry, 2004).
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B. Fiscal Policies: Reducing Costs Associated with Increasing Energy Efficiency

Fiscal policies include grants or subsidies for investments in energy -efficiency,
subsidized audits, loans (including both public loans and a number of innovative loan
funds), tax relief for purchase of energy-efficient equipment, and tax relief as an element
of a larger energy or GHG emission tax or negotiated agreement scheme.

1. Grants and Subsidies

Beginning in the 1970s, grants or subsidies for investments in energy efficiency were
among the first policy measures to be implemented and remain the most widespread
fiscal incentives used today. Grants or subsidies are public funds given directly to the
party implementing an energy efficiency project.'® Those providing the grants or
subsidies, generally the public sector, do not seek a direct financial benefit in the form of
return on investment. However, the subsidies are generally provided under the
assumption that although the subsidy may be uneconomic for the individual consumer, it
will financially benefit the sector and/or country as a whole.

Developing countries with higher risk market environments for investments may find that
direct public funding in the form of grants or subsidies are a viable option for
encouraging investment in energy efficiency. Public funds may also be needed where
competition with more traditional investments such as infrastructure expansion receives
most of the available financing, where non-asset based energy efficiency projects are
perceived to be riskier than asset-based investments, where energy efficiency projects are
too small to gain enough attention or where energy prices do not reflect real costs of
energy and are too low for energy efficiency project to procure enough financial benefit
for individual companies.

Subsidies are given to companies as a fixed amount, as a percentage of investment
(generally with a cap), or as a sum proportional to the amount saved (WEC, 2004). They
may also be given to equipment producers for development and marketing. Table 1
shows that 28 countries provide some sort of grant or subsidy for industrial energy
efficiency projects; most subsidies were found in European countries (WEC, 2004).

Several potential drawbacks exist for grants or subsidies for energy efficiency projects
that are not carefully planned and executed. These include possible free-riders
(consumers that would have carried out the investment even without the incentive), a lack
of knowledge by targeted consumers preventing uptake of the subsidies, and prohibitively
high transaction costs or complex and long procedures to process forms that were too
onerous for the consumer.

' Grants and subsidies are also given for energy efficiency research and development projects,
demonstration projects, and market development and procurement programs in many countries. In this
report we consider only grants and subsidies for implementing energy efficiency measures in an industrial
plant as fiscal policy measures, though we acknowledge these other programs do exist.
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To combat these problems, grants and subsidies are now limited to better target the
proper audience (WEC, 2001a). They can be restricted to certain types of investment,
such as a selected list of equipment with a long payback time but high efficiency gains
(see Section I11.B.4), or can be evaluated on the basis of cost-effectiveness. They can also
be targeted toward firms that are more energy-intensive or are participating in a voluntary
agreement program.

Australia’s Greenhouse Gas Abatement Programme (GGAP) targets all sectors of the
economy but focuses on large scale projects, especially those that exceed 250,000 tonnes
of CO, equivalent emission reductions annually (Greenhouse Gas Abatement
Programme, 2005). In the first two application rounds, 15 projects and almost $145
million were offered, with a goal of 27 million tonnes of greenhouse gas abatement
(Kemp and Macfarane, 2003). Norway’s program also focused on large enterprises and
industries (greater than 50 GWh/year) (WEC, 2003; MURE 11, 2005).

In its subsidy program, Denmark prioritized the distribution of grants and subsidies to
energy-intensive industries and companies involved in a voluntary agreement (Danish
Energy Agency, 2000). Subsidies, funded from the green tax revenue, were supplied from
1993 to 2001 to a wide range of projects, though most of the subsidies were granted to
value added tax (VAT)-registered companies and 80% were supplied in energy-intensive
sectors. Since January 1, 1996, 6,000 to 7,000 companies have received one or more
subsidies.

Other subsidy schemes focus more on small or medium sized enterprises, which may not
otherwise be able to afford to undertake large energy efficiency projects. The
Netherland’s BSET Program covered up to 25% of the costs for specific technologies
such as heat recovery, heat pumps and absorption cooling (Kremer and Stjernstrom,
1997). 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. The Scottish Clean Energy Demonstration Scheme
(SCEDS) also focuses on small to medium sized businesses (SEEO, 2005). SCEDS funds
grants up to 80,00 GBP ($150,000 2005 US) for development, demonstration, application
and replication of energy efficiency measures and renewable technologies in Scotland
(SEEO, 2005).

Some programs tie grants to a cost-effectiveness criteria. Thailand’s Energy Conservation
Program Fund (ECF) is one example. ECF was created in 1995 as a part of the Energy
Conservation Promotion Program (ENCON), funded from a tax on petrol (WEC 2003).
ECF provide subsidies in both the public and private sectors, covering up to 50% of the
costs for a facility, up to 500,000 Baht (US$12,000). In order for a facility to meet
Thailand’s cost effectiveness criteria, Thailand’s program requires that each efficiency
measure achieve an internal rate of return of above 9% (WEC, 2004).

As previously stated, Norway’s Industrial Energy Efficiency Network (IEEN) focuses on

industries with energy consumption greater than S0GWh/year, providing grants up to
20% in any sector investing in energy management or energy monitoring. Like Thailand,
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Norway also tied grants to cost effectiveness in its program that ran from 1990-1993, but
Norway set a maximum limit on the rate of return as well as a minimum, from 7 to 30%
(MURE 11, 2005). From the 487 projects given a grant, a total of 1050 GWh/year was
saved with a total investment of 1,200 million NOK ($188 million 2005 US). Only 16.5%
of these costs were IEEN subsidized (198 million NOK or $31 million 2005 US).

2. Subsidized Audits

Energy audits assess the energy efficiency of a facility and provide technical and
financial information about measures that can be taken with regard to energy, including
reducing energy consumption, fuel switching, and load management. Subsidized energy
audits, funded by the government or public utilities, can be partially subsidized or
provided entirely free of charge to industry, reducing the transaction costs associated with
implementation of new energy-efficient technologies. Subsidized audits are usually
provided to companies based on size, amount of energy consumed, or number of
employees (WEC, 2001a).

Many countries have some sort of audit program, and most of these are subsidized (WEC,
2004; Galitsky et al., 2004). As shown in Table 1, 40 countries have audit programs for
the industrial sector. Funding usually varies from 40 to 100% of the cost of the audit
(WEC, 2004).

For audits to be successful, it is important that the auditor fully understand the production
and operational processes at the audited plant. To this end, some countries provide a
directory or network of accredited auditors or consultants to perform the audits, such as
Australia’s (former) EEAP and Norway’s IEEN and Enova (MURE II, 2005; WEC,
2003). The U.S. Office of Industrial Technologies (OIT) BestPractices Program works
with the selected facility to identify potential candidates to help with the audits
(reference). For large energy consumers with advanced energy efficiency programs, the
UK’s Carbon Trust works directly with clients to address specific needs (Carbon Trust,

2005a). Thailand, on the other hand, listed inadequate auditors as one of the program’s
faults (WEC, 2003).

Audits are often provided as a benefit for participants in voluntary agreements, such as in
Denmark, the Netherlands and Sweden. Other programs, like Canada’s Industrial Energy
Audit Incentive, limit subsidized audits to companies that participate in voluntary
agreements or other energy efficiency programs. Some countries, such as in Portugal,
Taiwan, Thailand, Costa Rica, Tunisia and Israel, and half of the 27 European countries
surveyed by WEC (2004), require mandatory audits, often for large energy consumers.

Evaluations and follow-up surveys are used to document the effectiveness of subsidized
audit programs. For example, Australia’s Enterprise Energy Audit Programme (EEAP)
found over 80% of the measures recommended were implemented. Savings identified and
put in place far exceeded program costs: the EEAP found with only $4 million in public
funding, and another $3.25 million industry funds, savings of $60 million were achieved.
Many suggested measures were implemented in some schemes: 50% in the U.S., about
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66% in Finland, 75% in France, and 80% in New Zealand (WEC 2004). Measures
offered significant energy and money savings and investment were recovered in 1.3 to 3
years, depending on the country and sector. In other counties, however, implementation
of the measures was not as successful; in Egypt, for example only 10% of the measures
were implemented (WEC, 2004). Success likely depends on the energy prices and the
availability of other measures like financial incentives. The UK has a number of
assessments available to its industrial customers, targeting organizations with little or no
experience up to organizations wanting to assess their energy management programs.
Follow-ups via phone calls and action plans help customers implement measures and
realize savings (Carbon Trust, 2005a).

Free-ridership is usually not identified in program evaluations, with the exception of the
German program, which found 67% of the subsidized audits would have been done
without the program. Germany also found that many firms interviewed after the program
did not know about it. Better targeting (of smaller firms) and better information
dissemination about the program may decrease free-ridership in the future (Kreemer and
Stjernstrom, 1997).

3. Loans
a. Public Loans (Soft Loans)

Soft or public loans are subsidized loans that are offered at interest rates below market
interest rates for investments in energy efficiency. Often these loans are combined with
innovative funds (see below). Like grants, the goal of subsidized loans is to promote
energy efficiency measures until they achieve market acceptance level and can be funded
on their own. According to WEC (2004), soft loans are less popular than subsidies in the
countries surveyed.

b. Innovative Funds

Innovative funds that are aimed at increasing the involvement of banks and private
capital in energy efficiency investments are also being used in some countries. In an
effort to reduce public debt, trends show a movement toward these type of private sector,
rather than the public sector, funds (WEC, 2004). By involving the private sector who
seeks profits from their loans, these countries hope to develop a self-sustaining market in
the long term, while obtaining a good return on investment in the short term. Generally,
both private, “innovative” and public, “soft” loans are used in a given scheme; many
innovative funds themselves employ partial public funding.

The main goal of innovating funding scheme is to get the banks involved and introduce
them to making profits by employing energy efficiency. Higher risk marker environments
that exist in developing countries and emerging economies may make it more difficult to
raise finance from banks that tend to be conservative in investments, and who are not
used to the idea of energy efficiency generating cash (WEC, 2004). Developing countries
may also face competition with more traditional investments like expansion of industrial
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plants or power generation. In addition, energy efficiency projects without large capital
investments are often perceived as riskier and/or are too small to attract multilateral
financial institution lending. Adaptations that handle these barriers in developing
countries or transitional economies are discussed below.

Innovative funds include equity participation through ESCOs, guarantee funds, revolving
funds, and venture capital. Each of these are discussed separately, below.

Equity Participation through Energy Service Companies (ESCOs)

Energy Service Companies, or ESCOs, are private companies which help to acquire and
manage projects within a private fund that has been set up to provide equity specifically
geared, as least in part, towards energy efficiency. Economies in transition can especially
benefit from ESCOs, though they have only very recently been developed there (WEC,
2004).

One of the challenges of an ESCO-assisted market is drumming up interest and the actual
funding needed in the beginning to support an energy efficiency market and ESCO
involvement. Because energy efficiency projects generally begin with no capital and no
balance sheet, banks are initially unwilling to get involved at all (WEC 2004). Therefore,
the fund itself must put up 100% of the equity for participation in the first few projects,
and fully take on the risk of funding a project with no guarantee of refunding. If and
when the fund has proven successful, however, banks will begin to lend money to new
projects, and the funds can reduce their own participation to 50% or even 30%. At this
point, the market has been established and ESCOs are able to come in and manage the
funds and acquire new projects. Another concern with ESCO markets is, due to the fact
that ESCOs share savings with the project’s owner, only the most cost-effective and least
risky measures will be undertaken and the overall extent of energy saving measures
might be more limited than if the owners operated independently (WEC, 2003).

The Dexia-Fondelec Fund uses ESCOs as a part of the Fund’s scheme. Fondelec brings
capital to companies in Eastern Europe from a set of institutional investors, each
contributing at least 1 million Euro ($1.3 April 2005 US equivalent), for a total of 70
million Euro ($90 million April 2005 US equivalent) (WEC, 2004). The fund either
supports projects directly or provides funding for ESCOs who contract with individual
companies to provide the capital, project build-out and technical monitoring for the
projects. The fund is set up to last from 2000 to 2010, with a possible 2 year extension
(WEC, 2004). The French Global Environment Fund (FFEM) supports the fund by
covering part of the additional cost of the operations in the region where private
investments is still challenging. As of 2004, 40 million Euros ($52 million April 2005 US
equivalent) has been earmarked for financing nine projects (WEC, 2004) spanning
several industries in both national and export markets. Projects must meet the following
conditions: favorable policy, regulatory and business environments, a reliable legal
framework, a sophisticated banking system, a local high experienced staff and economic
stability.
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Fondelec has not yet faced significant difficulties and the fund seems successful (WEC
2004). Key to success of this project included an internationally experienced management
team who had already worked with the World Bank on development projects and in
developing countries (mostly Latin America and some in Eastern Europe) with
experience in the utility sector. In addition, local teams are proficient in both financial
issues and in English. The size of the projects, focusing on small to medium enterprises
limits competition with strategic investors or development banks (such as the World
Bank) who typically focus on larger investments, and spreads out the risk associated with
any one project. Pre-review of the projects by investors introduces an additional level of
involvement and screening not typically associated with this type of fund. These factors
have all contributed to the success of the Dexia-Fondelec Fund (WEC 2004).

Another way ESCOs can participate in energy efficiency programs is through energy
performance contracting (EPC). EPC is a contract on energy performance between a
consumer (industrial site) and an ESCO that uses eventual energy efficiency cost savings
to pay for the cost of implementing the efficiency measures. The ESCO guarantees the
consumer a fixed reduction in energy consumption with no up front capital or other
expenditures, as these are funded and/or performed by the ESCO. EPC also affords the
consumer the opportunity to deal with only one contractor (or ESCO) who defines,
finances, implements and follows up on the energy efficiency measure(s). The ESCO,
generally a supplier for building techniques, an engineering company or a utility, carries
out services for multiple clients and carries the risk of performance and operation. The
public agency involved can assist in collection of energy data, negotiations with ESCOs
and follow-up on the project.

In Berlin, Germany, an EPC scheme is in place for public buildings, only (WEC 2004).
From 1995 to 2003, 245 public buildings in Berlin were contracted to public investors
who guaranteed energy savings of 22.9% (WEC 2004). Key to success of the program
have included no legal barriers, establishment of contracting guidelines, a competitive
market, a highly expert, easily reachable consultant for advice, low fluctuation in energy
prices and interest rates and the ability to manage a group of investment and running
costs into one administration responsible for other administrative energy costs. A similar
program has been developed in Austria for the public sector (WEC 2004). Finland,
Greece, Slovenia and other new EU members through the “Clearinghouse for Third Party
Financing in Eastern Europe”, supported under the SAVE Programme are also
introducing similar programs in the public sector (WEC 2004).

Guarantee Funds

Guarantee funds provide a guarantee to the banks granting loans in the medium and long
term. Many countries have guarantee funds, but these funds are generally not adequate in
guaranteeing financing for energy efficiency projects and most of them have ceilings on
the guarantees (WEC 2004). In these cases, guarantee funds for energy efficiency can be
offered in addition to the national guarantee fund. Guarantee funds cover credit risks
associated with financing energy efficiency. To maximize their efficiency, a good
assessment of the potential benefits is key.
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France, Hungary and Brazil have all established guarantee funds for energy efficiency
(WEC 2004).

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 (WEC 2004).
BDPME is held mainly by the State and the Caisse des Dépots et Consignation (CDC)
and controls directly or indirectly the majority of the capital of the Credit for SMEs’
equipement. BDPME shares the risk of financing by providing loans with a rate much
lower than the capital risk market value. (WEC, 2003). 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. The maximum guarantee is
750,000 Euros ($970,000 April 2005 US equivalent) per company. Since June 2001,
about 30 projects have been accepted and 20 loans have been granted for a credit of 5.6
million Euros (WEC 2004). Of the 30 projects, 10 had already use ADEME grants for
energy audits.

In this scheme, the fund manager has no skills in energy efficiency issues which made it
difficult to evaluate potential benefits. The fact that three parties are involved - the
lending bank, the fund manager (SOFARIS) and the technical advisor (ADEME) — makes
the whole procedure more arduous.

Revolving Funds

What distinguishes revolving funds from other types of loans is that the reimbursement of
the loans is recycled back into the fund to support new projects. These funds generally
require public or national intervention to support them, either through subsidizing interest
rates (low or zero) or by subsidizing the principal investment (WEC 2004). They can be
implemented at the local or national levels. The funds can be applied to any sector.
Several advantages exist for revolving funds. Public funding is utilized cost-effectively;
the only costs to the sponsor can be administrative, which can be paid back through
interest. The borrowers can recover their own financing through their own savings due to
increased energy efficiency. Generally, the public sector is a reliable borrower (as in
Canada’s Municipal Green Funds), perceived as having low commercial and political risk
and able to provide low interest rates (WEC 2004). Finally, revolving funds that invest in
the private sector encourage public/private cooperation.

There are many variations in the design of a revolving fund, such as the possibility of
using commercial financial institutions, the scope of the fund’s objective, whether a
broad scope like environmental issues or a more limited scope like energy efficiency, and
finally, who does the technical and economic analysis in choosing the projects to finance.
Key to success of these types of projects is having a fund manager that is competent both
in financing (as in banks) but also in environmental issues as in the Canadian Municipal
Green Fund’s managers. A World Bank sponsored workshop noted that revolving funds
are useful in countries where market-based prices and supporting governmental policy
creates a demand for energy efficiency projects (Energy Efficiency Operation Exchange
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Program, World Bank 2000). They also recommend having a clear objective of the fund,
keeping the process simple and transparent, and using third parties like ESCOs wherever
possible to market and develop projects for the fund.

Some revolving funds provide zero-interest rate loans to banks. The banks lend at an
interest rate that covers transaction costs and a minimum profit (WEC 2004). The initial
Fund is subsidized by public funds. Other programs partly fund projects, like the EU’s
PHARE programme that co-finances projects with the state concerned (mostly Eastern
Europe) that rely on the participation of commercial banks (WEC 2004). The fund
subsidizes the interest rate or losses associated with long repayment options, as in the
Latvia Energy Efficiency Fund or the Hungarian Energy Efficiency Credit Fund. The US
subsidizes rates through state governments (WEC 2004).

Canada’s Municipal Green Fund is a revolving fund that provides loans with very
favorable terms to municipalities or private companies that are partnering with
municipalities (WEC, 2004). The Fund began in 2000 with $125 million Canadian ($100
million May 2005 US equivalent), but was increased to $250 million Canadian ($200
million May 2005 US equivalent) for 2001-2002.

Two types of funds exist in this scheme: the Green Municipal Enabling Fund (GMEF)
which provides funding for feasibility studies and the Green Municipal Investment Fund
(GMIF) which provides loans and grants for efficiency projects. The GMIF provides
loans up to 25% of the capital costs of a project to the private sector at a rate of 1.5%
above the government bond rate (WEC 2004). Interest pay for the administration costs
(which are limited) as well as grants for highly innovative projects with long payback
periods. As expected, feasibility studies under the GMEF were in greater demand at first.
As GMEF studies are completed, more GMIF projects are expected, following the initial
trends seen (WEC, 2004).

Keys to success of this project have been a financially and environmentally experienced
staff with a good reputation among the project participants and very low interest rates and
intervention into risky innovative projects. The maximum loan is currently set to 25% of
the project capital costs. It is expected that better efficiency gains could be achieved with
100% financing (WEC, 2004).

Thailand’s Energy Conservation (ENCON) Promotion Act helped set up the ENCON
Fund. The agreement to start the fund with six financial institutions was signed in 2003
with a total of 2 billion Gaht ($500 million May 2005 equivalent) (WEC, 2004). The fund
is fixed for three years with the intention that at that point the scheme should become self
sustaining without the need of public intervention. This trend has already begun, with
more banks applying to become a part of the scheme (WEC 2004).

The fund is managed by the Department of Alternative Energy Development and Energy
Efficiency (DEDE) in cooperation with the six banks. DEDE provides training and
technical assistance to the banks and the banks handle the risks of the loans, the
bookkeeping, the credit checking and the customer selection. Interest rate on the fund is
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4% per year, which covers the lending institution’s management fees and risks. Banks
that do well are rewarded under the scheme; evaluations every six months redistribute
funds according to the success of each of the banks (WEC 2004).

A facility in any sector many apply, but only large “Designated Buildings” currently
qualify under the scheme. DEDE hopes to expand the scheme in the future to include
smaller companies.

Venture Capital

Venture capital (VC) funds are funds that are well adapted to young and unproven start-
up companies (and in this case, in the field of energy) who have unpredictable cash
inflows and few fixed assets that would otherwise serve as a loan guarantee for typical
investment institutions (banks). This type of innovative fund is very limited as the
perceived risk is still too great; to date there are not private venture capital funds
specializing in energy efficiency (WEC 2004). There are, however, public venture capital
funds such as the UK’s Carbon Trust. Australia also has a joint public/private fund
specializing in renewables (CVC Reef, 2005). The security of public funds is likely to
provide an incentive for private investors to participate in the VC fund (WEC 2004). As
in the case of the Carbon Trust’s VC Fund, the hope is to exit the VC company as soon as
possible.

A carbon fund based on venture capital is a unique type of this innovative fund which
acts like a venture capital company but seeks return on investment in CO, emission
reductions instead of cash. These funds also sometimes provide seed capital or expertise
to companies wishing to specialize in low carbon technologies. The objective is to create
a market for low carbon technologies developed by companies without the means of
marketing them, and provide a suite of financial instruments up to the point of
commercial availability of the products.

The UK’s Carbon Trust, established in 2001, is a government-funded independent non-
profit organization that is focused on assisting businesses and the public sector to reduce
carbon emissions by 60% by 2050 as outlined in the UK Government’s Energy White
Paper (UK Department of Trade and Industry, 2003). The Carbon Trust provides interest-
free loans to small and medium enterprises, funds a local authority energy financing
scheme, promotes the government’s Enhanced Capital Allowance Scheme (see section
4), and has a venture capital team that invests between £250,000 to £1.5 million ($
284,000 to $2.8 million May 2005 US equivalent) per deal as a minority stakeholder
alongside private sector investors in early-stage carbon reduction technologies as well as
management teams that can deliver low carbon technologies (Carbon Trust, 2005c¢).

4. Tax Relief

Tax relief can be provided either through programs that grant special tax treatment for
purchase of specified technologies or through programs that allow tax rebates to
industries that meet specified targets. This section discusses tax relief for specific energy-
efficient technologies. Section III.C provides details regarding programs in Denmark and
the UK that provide tax rebates to industries through target-setting programs.
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Tax relief for purchase of energy-efficient technologies can be granted through tax
exemptions, tax reductions, and accelerated depreciation. Such schemes are found in 22
countries. In addition, a few states in the U.S. provide tax incentives for specific
technologies or energy efficiency, but no programs exist at the federal level at this time.

A common approach is to provide a list of technologies for special tax treatment.
Depending upon the specific program, this tax treatment could be: 1) accelerated
depreciation where purchasers of qualifying equipment can depreciate the equipment cost
more rapidly than standard equipment, 2) tax reduction where purchasers can deduct a
percentage of the investment cost associated with the equipment from annual profits, or
3) tax exemptions where purchasers are exempt from paying customs taxes on imported
energy-efficient equipment.

Accelerated Depreciation

Accelerated depreciation programs are found in Canada, Japan, The Netherlands, and
Singapore. In Canada, the Accelerated Capital Cost Allowance Class 43.1 allows
taxpayers an accelerated write-off at a rate of 30% for specified energy efficiency and
renewable energy equipment. Typically, equipment investments can be depreciated at
annual rates between 4 and 20%. This program, which was introduced in 1996, provides
for accelerated write-off for investments in co-generation and specified waste-fueled
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-fueled
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 (Canada
Department of Finance, 2004). In addition, the program includes “intangible expenses”
such as the costs of pre-feasibility and feasibility studies, negotiation costs, site approval
costs, etc. (Government of Canada, 1998).'" There is currently discussion regarding how
to make the list of technologies more flexible in order to accommodate inclusion of
emerging technologies (Canada, Department of Finance, 2004).

In Japan, under the 1993 Energy Conservation and Recycling Assistance Law, an
accelerated depreciation allowance equal to 30% of the acquisition cost is available for
investments in 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 (Anderson, D.,
2002).

" This is the Canadian Renewable and Conservation Expense. It allows the intangible costs (e.g.,

feasibility studies, pre-construction expenses, etc.) associated with projects that fall under Class 43.1 either
1) to be expensed the year they are incurred, 2) to be carried forward for deduction in a later year, or 3) to be
passed on to investors through Flow Through Share (FTS) agreements. By passing on tax deductions to
investors, FTS agreements help encourage investment and facilitate financing (M.K. Jaccard & Associates,
2004).
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The Netherlands also provides the Accelerated Depreciation on Environmental
Investment program (VAMIL), which allows an investor to more rapidly depreciate its
investment in environmentally-friendly machinery, reducing operating profits and tax
payments. This program has been in effect since 1991 and includes equipment that
reduces water use, soil and air pollution, noise emissions, waste production and energy
use. To qualify, the equipment must have relatively good environmental impacts, be not
yet widely accepted in the country, have no negative side effects, and have the potential
for a substantial market in the country. The list of qualifying equipment is updated
regularly. Costs associated with obtaining advice on the purchased machinery are also
subject to accelerated depreciation (IISD, 1994; SenterNovem 2005a).

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
(NEEC, 2005).

Tax Reduction

Programs in which companies deduct the cost of energy-efficient equipment from their
annual profits are found in Japan, Korea (Republic of), The Netherlands, and the UK.
Japan’s Energy Conservation and Recycling Assistance Law also provides a corporate
tax rebate of 7% of the purchase price of energy-efficient equipment for small and
medium-sized firms (WEC, 2001b). 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% (UNESCAP, 2000).

In The Netherlands, under the Energy Investment Deduction (Energie Investeringsaftrek,
EIA) program, originally 40% and now 55% of the annual investment costs of energy-
saving equipment can be deducted from the fiscal profit during the calendar year in which
the equipment was procured, up to a maximum of 107M €. Qualifying equipment is
provided on an “Energy List” and the costs associated with obtaining advice for
purchased equipment can also be included. Approval is granted by SenterNovem, an
agency under the Dutch Ministry of Economic Affairs. The budget for this program in
2005 is 137M € (Aalbers et al., 2004; SenterNovem, 2005b).

The UK’s Enhanced Capital Allowance Scheme allows a business to claim 100% first-
year capital allowances on their spending on qualifying technologies. Businesses can
write off the entire capital cost of their investments in energy-saving technologies against
their taxable profits for the period during which they make the investment. The
technologies that currently appear on the 2004 Energy Technology are: Air-to-air energy
recovery, automatic Monitoring and Targeting, Boilers, Combined heat and power
(CHP), Compact heat exchangers, Compressed air equipment, Heat pumps for space
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heating, HVAC zone controls, Lighting, Motors, Pipework insulation, Refrigeration
equipment, Solar thermal systems, Thermal screens, Variable speed drives, and Warm air
and radiant heaters (Carbon Trust, 2005b)

Tax Exemption

A full exemption from Germany’s 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 (German Federal Ministry for the Environment, Nature
Conservation, and Nuclear Safety, 2004).

Romania has a program where imported energy-efficient technologies are exempt from
customs taxes and the share of company income directed for energy -efficiency
investments is exempt from income tax (Alliance to Save Energy et al., n.d.). 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. One element of the law is that “devices,
machine tools, equipment and technologies for increasing energy efficiency are exempt
of custom taxes” (CEEBICNet Market Research, 2004).

Evaluations

Programs that provide tax relief for specific energy-efficiency technologies typically have
a large number of participants. During the period 1997 to 1999, almost 14,000 entities in
46 different industrial sectors took advantage of the Dutch EIA program for 15 different
technologies (de Beer et al., 2000). Applications for the investment deduction peaked in
2001, when over 28,000 applications representing over 1B € in claims were filed
(Aalbers, et al., 2004). 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 (US$ 4 billion) (WEC, 2001b).

Decisions regarding the purchase of energy-efficient technologies are typically based
more on the cost of the equipment than on the expected cost of energy used to power the
equipment. This implies that tax relief for energy-efficient technologies may be more
effective than taxing energy per se. However, there are some disadvantages to the tax
relief approach, including the fact that they do not provide incentives to reduce energy
use, can result in large expenditures of public funds, and are subject to a large number of
“free-riders”, or investors who take advantage of the program even though they would
have made the investment without the tax relief (Newell, 2004). 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, the study found that “almost half of the firms would have
bought the technology even in the absence of the subsidy.” Even so, the subsidies did
serve another important function of alleviating liquidity constraints (Aalbers, et al.,
2004). Overall, the evaluations found that tax relief for energy-efficient technologies
“may involve a considerable amount of free riders” but that the amount of free riders
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differs by technology. Programs should be designed such that they avoid providing tax
relief for technologies that are already profitable (de Beer et al., 2000).

C. Integrated Policies
1. Denmark

In 1990, the Danish Parliament established a relatively ambitious target to reduce its
national level of CO, emissions by 20%, in relation to the level in 1988, before 2005.
Under the Kyoto Protocol, and the following EU burden-sharing agreement, a new target
has been set to reduce greenhouse gas emissions by 21% below 1990 levels by 2008-
2012, corresponding to a total emission level of 54.9 million ton CO,.

To reach its climate political goals, Denmark has undertaken a succession of integrated
greenhouse gas emissions reduction strategies over the years. A central element in these
strategies has been the use of household and business energy and CO, taxation, as a way
to provide economic incentives for energy conservation and fuel switching. The business
CO; tax has been combined with subsidies for clean energy technology investments and
tax rebates for energy-intensive industries that enter into voluntary agreements.

Taxation has been imposed on the consumption of energy in Denmark since the 1970s.
Traditionally the energy taxes have only covered households and non-value added tax
(VAT)-registered businesses (including public bodies). In order to preserve international
competitiveness and employment energy taxes paid by VAT-registered businesses have
been fully reimbursed (except for petrol used in passenger cars).

In 1992 Denmark was one of the world’s first countries to introduce a CO, tax on both
household and businesses energy consumption. With the aim of encouraging energy
efficiency and switching towards fuels with less CO, content, the standard tax rate was
set at €13.4. However, concerns about international competitiveness made it necessary to
reimburse 50% of the effective rate to all businesses. Additional reimbursements
furthermore had to be introduced according to the energy intensity of each company. This
eventually led to the result that the most energy-intensive companies in practice escaped
from paying any CO, tax at all. Part of the revenues raised by the CO, tax was used to
subsidize business energy conservation projects. All in all, the first Danish CO, tax was
not very environmentally effective. The most energy-intensive businesses were in
practice tax exempt, while benefiting from energy conservation subsidies, which no one
could really guarantee did not just go to projects that would have been carried out
anyway.

In a subsequent Government assessment of the Danish Climate Strategy it was confirmed
that Denmark would not reach its CO, reduction target and that an increase in the
business CO, tax to €26.8 per ton CO, would be required to get back on track. The
Committee estimated that such an increase would have inconsiderable (and if any only
positive) effects on overall employment levels, if the revenues from the tax raise were fed
back to the business sector. If the tax were furthermore combined with a gradual
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introduction, and some minor exemptions for energy intensive industrial processes,
international competitiveness could be secured as well (Finansministeriet 1994).

In 1996 it was decided to increase the total energy and CO, tax burden on business
energy consumption. While the standard CO, tax rate was kept unchanged, the tax base
of the regular energy taxes was extended to cover what was defined as the business use of
“space heating”, the CO, tax reimbursement scheme was rearranged and tightened and
finally a new system of voluntary energy efficiency agreements introduced. All the extra
revenues raised were going to be fed back to the business sector, largely through
reductions in labor market contributions and grants for energy efficiency investments. The
final business energy and CO, tax system included five levels, as follows:

Space heating Full energy taxes and CO, tax
(€80.65 per ton CO,)
Light process, no agreement 90.% of CO, tax
(€12.10 per ton CO,)
Light process, with agreement 68.% of CO, tax
(€9.20 per ton CO,)
Heavy process, no agreement 25.% of CO; tax
(€3.40 per ton CO,)
Heavy process with agreement 3.% of CO; tax
(€0.40 per ton CO,)

The use of space heating was going to cover “household type” energy consumption, such
as for example the heating and lighting of rooms and the heating of water in kitchens and
bathrooms. The distinction between energy used for space heating and for process
purposes was laid down in the legislation. The use of all fuels (coal, mineral oil and
natural gas) was generally considered as space heating, unless the use was for a range of
specific process heating purposes, as defined in the law. The other way around, electricity
was generally considered as used for process purposes, unless the use was for specific
heating purposes, as defined in the law (like radiators or water heaters) (Larsen 1999).

Heavy processes were explicitly described in an annex to the CO; tax law. In order to be
included as a heavy process, the effect of a CO, tax of €6.72 per ton CO; on the relevant
production unit has to be higher than 3% of the value added of the unit and at least 1% of
the turn over of the products manufactured by the company. International competition,
and competition with national non-energy intensive companies, is furthermore taken into
consideration when heavy processes are identified. Including on the list is melting,
concentration and drying in cement, steel, mineral wool, clinker, condensed milk and fish
meal production (Johannsen, 2002). Following the submission of new evidence by
industries, the heavy process list has been expanded over the years.

The energy efficiency agreements, entered by individual companies or associations of
companies with the Danish Energy Agency, are made for periods of three years. Between
1996 and 2001, approximately 300 companies entered into such agreements, representing
60% of total industrial energy consumption in Denmark (Hansen, 2001). Under the
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agreements, the companies are required to implement all “profitable” energy savings
projects, which are defined as projects with payback periods of up to four years, as
identified in an energy audit or through internal investigations. The energy audits are
conducted by authorized energy consultants or by company staff. In any case they must
be verified by an independently certified organization. In addition, companies must
introduce energy management and motivate staff to ensure that investments in new
equipment are energy efficient. Subsidies are provided for up to 30-50% of the cost of
energy efficient investments (Bjorner and Jensen 2000; Johannsen, 2002).

In 1999 a Committee under the Ministry of Finance concluded that the business energy
and CO, taxes created a substantial environmental effect in an economically efficient
way, while taking international competitiveness into proper consideration.
(Finansministeriet 1999). An independent study has later pointed in the same general
direction, concluding that business energy taxes have contributed to an overall reduction
in energy consumption levels of 10%. Taken alone, the energy efficiency agreements led
to a reduction in energy consumption of 9% (Bjerner and Jensen 2000). Another
assessment has found that the result of voluntary agreements was a reduction in energy
consumption of 2 to 4% of total energy consumption per agreement after three years
(thereby exceeding business-as-usual by about 1% per year) (Togeby et al., 1999). In
another evaluation of the agreement system, it has been indicated that most energy
efficiency measures would have been pursued, even without the agreement scheme, but
the agreement scheme seemed to have speeded up the process (Krarup et al. 1997). In yet
another study it was concluded that companies seemed to take energy management more
seriously as a result of the agreement schemes (Johannsen and Larsen 2000).

Energy taxes were raised 15 to 20% in 1999, as part of an overall package of economic
policy measures aiming to cool an economy showing signs of overheating. This in effect
meant that the effective rate on business use on space heating increased to €100 per ton
CO,. Later the structure of the business energy and CO, tax system has been changed.
First, in order to simplify the system, the standard CO, tax rate was lowered to €12.10
per ton CO,, while the regular energy tax rates were increased with a corresponding
amount. Following this change the levels are now:

Space heating Full energy taxes and CO, tax
(€100 per ton CO,)
Light process, no agreement Full CO, tax
(€12.10 per ton CO,)
Light process, with agreement 68% of CO, tax
(€9.20 per ton CO,)
Heavy process, no agreement 27.78% of CO, tax
(€3.40 per ton CO,)
Heavy process with agreement 4.8% of CO, tax
(€0.40 per ton CO,)
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In a step towards adapting the business energy and CO, tax system to the new EU CO,
emissions allowance trading system a full reimbursement of CO, taxes paid for heating
fuels used in production processes covered by emissions trading was furthermore
introduced. This removed the CO, tax in areas were the direct burden of the emissions
trading system is expected to be the highest. Enterprises still have to pay CO, tax for the
use of space heating and electricity. The government is currently taking a closer look on
the connection between emissions trading and CO, taxation.

In the latest government report on developments in Denmark’s CO, emissions, a deficit
of 20 to 25 million tons CO, equivalents in order to reach the Kyoto reduction target for
year 2008 to 2012 was identified. 10 million of these tons are caused by an expected
increase electricity exports.

2. UK - Climate Change Levy and Climate Change Agreements

The UK Climate Change Program was established in 2000 to meet both the country’s
Kyoto Protocol commitment of a 12.5% reduction in greenhouse gas emissions by 2008-
2012 relative to 1990 and the domestic goal of a 20% CO, emissions reduction relative to
1990 by 2010 (DEFRA, 2000). A key element of the Climate Change Program is the
Climate Change Levy which is an energy tax applied to industry, commerce, agriculture,
and the public sector. The levy does not apply to domestic customers or charities. In
addition, all oil use and electricity produced through combined heat and power

(cogeneration) units or with renewable sources is not taxed. The tax rates are provided in
the table below (DEFRA, 2004).

Fuel Tax Rate (£) Tax Rate ($US)

Gas £0.0015/kWh 0.0028 $US/kWh

Coal £0.0117/kg (£0.0015/kWh) | 0.02202 $US/kg (0.0028 $US/kWh)
Liquified Petroleum Gas | £0.0096/kg (£0.0007/kWh) | 0.01807 $US/kg (0.001318 $US/kWh)
Electricity £0.0043/kWh 0.008094 $US/kWh

The revenues from the levy are returned to the taxed sectors through a 0.3% reduction in
the rate of employer’s National Insurance Contributions. In addition, programs that
provide financial incentives for adoption of energy efficiency and renewable energy, as
well as the Enhanced Capital Allowance Scheme that provides 100% first year capital
allowances for specified energy efficiency investments are also offered to industry,
commerce, and the public sector (DEFRA, 2004; see also section 11.B.4).

Along with the Climate Change Levy and the financial incentive programs, certain
companies can also participate in Climate Change Agreements (CCAs). Through the
CCAs, energy-intensive industrial sectors established energy efficiency improvement
targets. Companies that meet their agreed-upon target are given an 80% discount from the
Climate Change Levy. The UK’s Department of Environment, Food, and Rural Affairs
(DEFRA) worked with business sector associations to set the emissions reduction targets
that cover the period 2002 to 2012. Targets may be absolute or relative (emission reduced
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per unit of product produced). The agreements are signed between DEFRA and the
industry associations, and between Defra and individual companies. There are 44 sector
agreements representing about 5,000 companies and 10,000 facilities. The goal of the
CCA:s is to reduce carbon dioxide emissions by 2.5 MtC by 2010, which is ten times the
estimated savings from the Climate Change Levy without the agreements (Pender, 2004).
Companies that do not meet their targets can purchase carbon allowances through the UK
Emissions Trading Scheme (DEFRA, 2005). If companies exceed their target savings,
they can sell carbon on the emissions trading market or bank the carbon for future
periods.

The Climate Change Programme is projected to result in carbon dioxide reductions
between 15 and 25 MtC by 2020 through energy efficiency (8-12 MtC), renewable
energy (3-5 MtC), emissions trading (2-4 MtC), and through reductions in the transport
sector (2-4 MtC). Such savings would represent a doubling of the rate of energy
efficiency improvement experienced during the past 30 years in the UK (Pender, 2004).
The Programme is currently under review.

During the first target period (2001-2002) total reductions of 4.3 MtC were realized,
which was three times higher than the target for that period (Pender, 2004). Sectors did
better than expected because industry underestimated what they could achieve via energy
efficiency. When negotiating the targets, most companies believed that they were already
energy-efficient. When they actually managed energy because of the CCA targets,
companies saved more than they thought that they could, especially through improved
energy management (Future Energy Solutions, 2004).

3. Emissions Trading

Emissions trading schemes are based on the allocation of an authorization to emit a ton of
a pollutant. A limited number of emission permits that represent an aggregate emissions
level below current practice are allocated, creating a market in which permits have a
positive value (Gehring and Streck, 2005). The basis of emission trading, or the use of
tradable permits, as a useful regulatory tool stems from the notion that all parties will
benefit from free and voluntary trades. Markets are institutions for transfers of property

rights. The concept of tradable permits in environmental management first appeared in
1968 (Koutstaal, 1999).

There are two types of emissions trading systems: cap-and-trade and baseline-and-credit
systems. Most implemented trading systems are cap and trade systems (except for the
flexible mechanisms used in the Kyoto Protocol), which are based on an absolute
emissions limit for a specified time period. Emission allowances, which represent a
defined emission amount, are either granted outright or auctioned to participating entities.
Under a baseline-and-credit system, emissions reduction credits are granted against a
projected baseline of emissions and these credits can be used to meet an absolute target
(Gehring and Streck, 2005).
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A wide variety of activities are amenable to the establishment of rights and trading.
Emissions allowances establish a volume of permitted emissions, give an enterprise
permits for that volume, and define the terms of trading. Enterprises may be given
emissions reduction credits when they reduce emissions below allowable levels. They
trade these reduction credits with others who will not reduce their emissions to allowable
levels. Rules are established that define the property rights implied by the permits, such
as how long they are active, whether they can be banked and used later, whether some
spatial trades are not allowed, and trading ratios across locations or types of activities
(Farber, 2004).

Permit and rights trading can have adverse consequences when the regulatory objective is
to ensure an acceptable ambient concentration; for example, unrestricted trading of
nonuniformly mixed pollutants may create "hot spots" where ambient conditions exceed
objectives (e.g mercury emissions from coal-fired power stations). For emissions of most
greenhouse gases that have a global impact and have limited local environmental impact,
this limitation would be less problematic.

Other problems with emission trading are especially associated with the design of the
program, e.g. number of market participants, monopolies or excessive market power of
participants, validity of emission permits over time, allocation of emission permits,
transaction costs, and many other details (Farber, 2004; Tietenberg, 1999).

Tradable permits have been used in a variety of environmental regulatory applications in
the United States. The first application was in air non-attainment areas in the early 1970s.
In the course of phasing out lead in gasoline, U.S. refineries were allowed to trade lead
content (Farber, 2004).

U.S. power plants have participated since the mid-1990s in an active sulfur dioxide
trading program under the Clean Air Act's Acid Rain Program. In the acid rain program,
emission rights were “grandfathered” on the basis of historic emissions of existing power
stations. Basically, emissions allowances were calculated based on allowable emissions
per unit of fuel input times average fuel consumption. Allowances are for annual
emissions, but are bankable for a limited period. A long-term reduction target of the total
number of allowances was set. Plants with emissions less than available allowances can
trade with plants that exceed their allowances. Furthermore, the U.S. Environmental
Protection Agency holds some allowances and offers them at annual auctions. This
mechanism allowed new entrants to purchase emission rights, and also is a good price
indicator of the actual market value of emission allowances, improving the working of
the market.

The SOx trading program is considered a success, as it led to a faster reduction in total
SOx emissions from power producers, at a far lower cost than expected. The cost
reduction was partially due to the availability of low-cost low-sulfur coal (Farrel, 2005),
and partially due to the bankable character of the allowances. Furthermore, the program
supported the optimal use of power stations with low emissions (i.e. with scrubbers
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installed), improve the operation and effectiveness of the scrubbers and scrubber-
equipped power stations, while reducing the use of more polluting power stations.

The experience with the SOx trading system led eight northeastern U.S. states to establish
a NOx trading program, while the South Coast Air Quality Management District in
southern California established a Regional Clean Air Incentives Market (RECLAIM) in
the early 1990s. Emissions allowances for NOx and SOx were established and sources
were allowed to trade emissions reduction credits, where trading ratios were set for trades
between geographic areas (Farber, 2004; Farrell, 2005).

In January 2005, the European Union Greenhouse Gas Emission Trading Scheme (EU
ETS) commenced operation as the largest multi-country, multi-sector GHG emission
trading scheme worldwide (Directive 2003/87/EC) (European Commission, 2005). The
EU ETS is the first international trading system for CO, emissions in the world. It covers
some 12,000 installations representing close to half of Europe’s emissions of CO,. The
EU ETS includes all power stations, petroleum refineries, iron and steel plants, coke
ovens, ?Sment, glass and ceramic plants, as well as all combustion installations over 20
MWth.

The aim of the EU ETS is to help EU Member States achieve compliance with their
commitments under the Kyoto Protocol. Letting participating companies buy or sell
emission allowances means that the targets can be achieved at least cost. The legal
framework of the trading scheme does not regulate how and where the market in
allowances takes place. Companies with commitments may trade allowances directly
with each other, or they may buy or sell via a broker, bank or other allowance market
intermediary. A number of exchanges have been set up to facilitate the trade in emission
allowances.

While the European Commission has written the directive, allocation of the allowances is
done by each member state, which has led to differences in interpretations, allocation
rules, and the level of allocations. Generally, allocations are based on the historical trends
in emissions, expected production levels, and the CO, emission reduction commitment of
the member state under the Kyoto Protocol. Countries have also reserved a certain
amount of emission allowances for new entrants.

The EU ETS entered into force in January 2005 for the first trading period (2005-2007).
The volume of traded allowances is slowly increasing, but still very small compared to
the total amount of allowances in the EU. In April 2005, most of the National Allocation
Plans (NAP) were approved by the commission.

It is too early to draw conclusions on the success of the EU ETS. The European
Commission is currently performing a mid-term evaluation of the EU ETS. By early
2006, the revised rules for the EU ETS for the second trading period (2008-2012) have to

"2 The exact interpretation and definition of combustion installations of the European Commission

guidelines has varied from country to country. Hence, in most countries combustion installations only
include boilers, whereas several countries also include other installations like furnaces and driers in ETS.
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be established. Various member states and the Commission are developing proposals and
initiatives to improve the EU ETS. Key items that are being discussed are the
participation of other sectors (e.g. chemicals), the inclusion of small installations (i.e. a
large number of small installations is responsible for only a small fraction of the
emissions under EU ETS), harmonized rules for allocation (e.g. benchmarking), the
inclusion of credits from flexibility mechanisms, the new entrants reserve within the
current NAPs, as well as other more technical aspects of the EU ETS.

The Climate Change Plan for Canada includes development of a tradable permit system
to provide an incentive for GHG emission reduction. A pilot “voluntary” emissions
trading system, the Pilot Emission Removals, Reductions and Learning Initiative
(PERRL), is currently operating. In this program, which will run until the end of 2007,
the Canadian government buys the rights to verified GHG emission reductions from
eligible projects for a fixed price per tonne of CO, reduced (M.K. Jaccard & Associates,
2004).

The Kyoto Protocol allows greenhouse gas trading through several provisions. These
provisions all assume a system based on baselines and reductions, where the reductions
can be traded. The Joint Implementation provision allows Annex I countries, larger
developed countries, to acquire emissions reduction units from other Annex I countries.
These reduction units can be based on projects that either reduce emissions or increase
sinks for greenhouse gases. The Clean Development Mechanism allows Annex I
countries to invest in emissions reduction or sink projects in non-Annex I countries in
order to obtain emissions reduction units. International Emissions Trading provisions
then allow Annex I countries to trade with one another to meet greenhouse gas targets.
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