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Executive Summary

Environment Canada proposes to develop measures to reduce the level of sulphur in both
light and heavy fuel oils used in stationary facilities. It plans to commence studies in
2001 of the benefits to the health of Canadians and the environment as well as the cost of
reducing sulphur in fuel oils, with a view to matching the 2008 requirements set by the
European Union for sulphur in fuel oils (reduction to 1.0% wt. (10 000 ppm) sulphur in
heavy fuel oil by January 1, 2003 and to 0.1% wt. (1000 ppm) sulphur in light fuel oil by
January 1, 2008). Complementary measures to Regulations such as economic
instruments are to be examined as a means of accelerating the introduction of low-sulphur
fuel oils.

Excise taxes on light and heavy fuel oil as a form of revenue generation are common in
OECD countries while taxes specifically to accelerate the reduction of sulphur levels are
less so. Only one OECD country (Switzerland) has a fiscal measure designed solely to
reduce sulphur in light fuel oil. Four OECD countries have introduced a tax differential
to accelerate the use of low sulphur heavy fuel oil. Another five OECD countries each
have introduced a fiscal instrument that applies the same rate based on sulphur in both
light and heavy fuel oil.

In 1988, Italy was the first country to apply an environmental tax on sulphur in heavy fuel
oil, which has resulted in nearly a 48% market share for heavy fuel oil of less than 1%
sulphur by weight. Switzerland, Sweden and Denmark have also used economic
instruments to accelerate the reduction of sulphur in light and/or heavy fuel oil to less
than 0.1% weight (Switzerland and Sweden) or less than 0.05% in Denmark. The
primary driver cited for reducing sulphur in heavy and light fuel oils was reducing the
precursors to acid rain while another benefit cited was improved air quality.

Four case studies (Switzerland, Sweden, Denmark and Italy) on the use of economic
instruments in accelerating the reduction of sulphur in light and/or heavy fuel oil are
reviewed.

Beginning in 1997, Switzerland was motivated by a commitment to improve air quality
and reduce precursors to acid rain to introduce a tax of $0.012 CDN/kg on light fuel oil
with a sulphur content of more than 0.1% weight. The market shifted within two months
of the fiscal measure coming into effect and this low sulphur light fuel oil was the only
fuel quality available on the market within two months. The revenue from the tax is
earmarked to reduce personal contributions to the medical health insurance through a per
capita reimbursement scheme. This case is unique with its innovation in linking
pollutants, such as sulphur in fuels and VOC:s, to air quality and health even if the
monetary impact is modest.

In 1991, concern for acid rain prompted Sweden to introduce a sulphur tax on liquid

fuels, including light and heavy fuel oil, at the rate of $3.96 CDN/m” for each tenth of a
percent (0.1%) by weight of sulphur content. The determination of the tax rate was based
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on the estimated emission abatement costs (price difference for oil with low sulphur
levels and costs of technical emission reduction, respectively). This disincentive
approach was selected instead of tightening the standards because they expected to reach
their ecological goal more quickly and with lower costs. The success of the tax emanates
from the fact that the refiners could finance the required investments through the tax
incentive.

Denmark phased in a fiscal disincentive starting in 1996 and coming into full effect in
2000, as a part of the Danish commitment within the European Union to restrict its
sulphur dioxide emissions to 90 000 tonnes until the year 2000. The sulphur tax is levied
with choice provided for application either as a product tax or an emission tax on all fuel
consumption with a sulphur content of greater than 0.05%, including light and heavy fuel
oil. When it is charged as a product tax, the tax is levied on the sulphur content of the
fuel at a tax rate of $3.90 CDN/kg of sulphur in the fuel. When it is charged as an
emission tax, the tax is based on the actual sulphur dioxide emissions at a tax rate of
$1.95 CDN/kg of sulphur dioxide. Market penetration was quick for both lower sulphur
fuel oils: the sulphur content of light fuel oil was reduced from 0.2% to 0.05% within a
few weeks of the tax’s introduction and the sulphur content of heavy fuel oil was reduced
from 0.2% to 0.05% within a year of its introduction in 1996.

Italy’s focus on achieving broad environmental benefits such as reducing the precursors
to acid rain and the consequent impacts from acid deposition prompted the introduction
of its tax incentive for heavy fuel oil with lower than 1.0% sulphur by weight as of
January 1988. Tax is 45 LIT/kg ($0.034 CDN/kg of sulphur in the product) for low
sulphur heavy fuel oil and twice that rate (90 LIT/kg or $0.068 CDN/kg) for heavy fuel
oil with a higher sulphur content. The net result is a tax differential of 45 LIT/kg ($0.034
CDN/kg). This is the only case studied where a small part of the revenue is directed, for
example, to the development of renewable energies. Low sulphur heavy fuel oil has
achieved nearly a 48% share of the Italian heavy fuel oil market.

The following are concluding observations from the case studies:

Measure of Choice — At least 10 OECD member countries have implemented economic
instruments to accelerate the reduction of sulphur in heavy and/or light fuel oil. The case
studies document how these measures have been successful in prompting market shifts to
lower sulphur products.

Integration of Measures — In general, these are not stand-alone measures. They are
typically introduced as one component in a package of measures. Switzerland pools the
revenues from both of the taxes for light fuel oil and volatile organic compounds to
redistribute it to Swiss citizens. Sweden and Denmark tax energy products on three
bases: energy, carbon dioxide and sulphur. In the case of the sulphur tax, in January 1991
Sweden introduced this tax disincentive for all fuels (including peat and coke) at the same
time as part of a comprehensive package for accelerating the reduction of sulphur in all
fuels.
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Cost to Government — In all of the case studies examined, the measures were designed
to generate revenue with minimal administrative costs.

Disposition of Revenue — In most cases it appears tax revenue goes to general funds.

But in the case of Italy, a very small part of the revenue is directed, for example, to the
development of renewable energies. In the innovative Swiss example, the revenue is used
as an offset to mandatory medical insurance for Swiss citizens.

Emission Reductions Reported

e Switzerland has reported the combined effect of the Ordinance on Air Pollution
Control and the Ordinance for “Extra Light” Heating Oil has reduced sulphur
emissions from approximately 42 000 tonnes in 1990 to around 26 000 tonnes in 1999
or approximately a 38% reduction. Measurements taken in urban areas show that
sulphur dioxide emissions have decreased from approximately 34 micrograms per
cubic metre (ug/m’) in 1988 to approximately eight pg/m’ in 1999.

e Sweden estimates that annual sulphur emissions from 1989 to 1995 have been
reduced by 19 000 tonnes due to the tax. This represents 30% of the total emissions
reduction in that period for which the tax is responsible. With reference to the
manufacturing industry in the same period, approximately 59% of their reduction in
sulphur emissions can be attributed to the Swedish sulphur tax.

e Denmark reports that the total sulphur dioxide emissions decreased by approximately
24% in the years 1995-1997. Denmark has estimated that the total reduction of
sulphur emissions will have been reduced by 34 000 tonnes in 2005 as a result of the
sulphur tax.

Global Impacts — An unintended negative impact may be the “dumping” of polluting
products, i.e. higher sulphur, in countries without comparable measures. For example, in
Sweden a by-product from the manufacture of low-sulphur heavy fuel oils is a residual oil
with a high sulphur content, which is often exported to countries with lower
environmental standards.

Timing — An economic instrument can produce a rapid market shift in particular when
the consultative process leading to its introduction is effective. For three of the four case
studies (Switzerland, Sweden and Denmark), the measure was announced well in advance
of it coming into effect. This produced a rapid market shift with lower sulphur fuel oils
either available immediately on the heel of the announcement, or prior to the measure
coming into effect.

Technology Driver — Flexibility in implementing economic instruments appears to be of
particular importance to large- scale industries and may help drive the adoption of cleaner
technology. (Technology adoption rather than technology innovation seems to be a
result). According to an article published in The Energy Journal, the Swedish sulphur tax
has primarily worked via three channels: 1) by inducing technological progress on the
demand side, 2) by enhancing technological progress on the supply side, and 3) by



substitution between heavy and light fuel oil, this being the least applicable of the three.
According to the Danish Ministry of Taxation, the tax has had a positive impact on the
development of desulphurisation plants and technology.

Impact on End Consumers (Citizens) — Two cases have interesting innovations for
making the initiative more transparent. In the Swiss case, the revenue from the tax is
earmarked to reduce personal contributions to medical health insurance through a per
capita reimbursement scheme. In Denmark, consumers ultimately pay the tax and many
companies voluntarily specify the sulphur tax as a separate item on the bill of sale. Thus,
consumers are able to consciously choose lower sulphur fuel oils that incur a lower tax
burden.

Public Awareness — While a great deal of media coverage seems to occur during the
debate and introduction of the measure, ongoing public awareness seems limited.
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1. Introduction

As announced in the Federal Agenda on Cleaner Vehicles, Engines and Fuels in the
Canada Gazette, February 17, 2001, Environment Canada proposes to develop measures
to reduce the level of sulphur in both light and heavy fuel oils used in stationary facilities.
Environment Canada plans to commence studies in 2001 of the benefits to the health of
Canadians and the environment as well as the cost of reducing sulphur in fuel oils, with a
view to matching the 2008 requirements set by the European Union for sulphur in fuel
oils (reduction to 1.0% wt. (10 000 ppm) sulphur in heavy fuel oil by January 1, 2003 and
to 0.1% wt. (1000 ppm) sulphur in light fuel oil by January 1 2008). Complementary
measures to Regulations such as economic instruments are to be examined as a means of
accelerating the introduction of low-sulphur fuel oils.

In Canada for the year 2000, sulphur levels in light and heavy fuel averaged 2030 ppm
and 17 610 ppm respectively.

This report is intended to serve as background to the aforementioned work. It compiles
regulations, voluntary initiatives and economic instruments as they are applied to light
and heavy fuel oil in OECD countries. Cases studies of four countries’ use of economic
instruments are reviewed to gain insight from their experiences in applying measures to
accelerate the reduction of sulphur in light and heavy fuel oils. Based on this work, a
series of observations is put forward to consider as Canadian initiatives are developed.



2. An Overview of Measures in OECD Countries Applied to Reduce Sulphur in
Light and Heavy Fuel Oil

This section provides an overview of three kinds of measures used in OECD countries to
reduce sulphur in light and heavy fuel oil: regulations, industry voluntary initiatives and
economic instruments. See the Appendices for the charts summarizing measures by
country.

2.1 Regulations

Members of the European Union are committed to reductions to 1% wt. sulphur for
heavy fuel oil by January 1, 2003 and to 0.1%wt. sulphur for light fuel oil by January 1,
2008. (See Appendices A and B) Currently, in OECD countries, sulphur in light fuel oil
is regulated in the range from 0.2% wt. at the high end to 0.1% wt at the low end. Heavy
fuel oil is regulated in OECD countries from 4.0% wt. at the high end to 0.7% wt. at the
low end. Currently, Canada and the United States have no federal regulations.
Voluntary (commercial) standards in Canada administered through the Canadian General
Standards Board (CGSB), govern the level of sulphur in light and heavy fuel. The US, at
a national level, has similar voluntary standards for sulphur in fuel oils, through the
American Society for Testing and Measurements. The CGSB standard (CAN/CGSB-3.2-
M89) for sulphur in light fuel oil is 0.20% wt. for type 00 and 0.5% wt. for type O, 1 and
2. There is no limit specified for heavy fuel oil by the CGSB. However, some provinces
and states have enacted their own legislation to regulate sulphur levels in light and heavy
fuel oil.

2.2 Industry Voluntary Initiatives

There appears to be only one case to-date of an industry voluntary initiative to reduce
sulphur in light fuel oil in advance of requirements. (See Appendix C)

In Germany in 2000, Deutsche Shell introduced a light fuel oil with 0.05% weight
sulphur reportedly to help enable the introduction of more efficient boilers as part of a
voluntary agreement with the government reached in 1996.

23 Economic Instruments

Taxation of light and heavy fuel oil is a common focus for revenue generation as seen by
the range of excise taxes in the accompanying chart. (See Appendices D and E)

Those taxes explicitly focussed on reducing sulphur are listed briefly below in addition to
appearing in Appendices D and E. Only one OECD country (Switzerland) has a fiscal
measure designed solely to reduce sulphur in light fuel oil. Four OECD countries have
introduced a tax differential to accelerate the use of low sulphur heavy fuel oil. Another



five OECD countries each have introduced a fiscal instrument that applies the same rate
based on sulphur in both light and heavy fuel oil.

2.3.1 Tax Differentials

Five OECD countries have used tax differentials for accelerating the reduction of sulphur
in light and/or heavy fuel oil. The tax differentials range from 0.094 cents/kg of sulphur
in the product at the high end to 0.018 cents/kg at the low end. See Appendix F for
conversion rates to local currency.

Table 1: Tax Differentials for Light and/or Heavy Fuel Oil

Country Fuel Oil High Sulphur Low Sulphur Resulting Tax
Level (% wt.) and | Level (% wt.) Differential (in
Rate Applied and Rate Canadian dollars)'

Applied

Belgium Heavy Fuel Oil | >1 - $0.027/kg <1% - $0.009/kg | $0.020/kg

France Heavy Fuel Oil | >2 - $0.337/kg <2% - $0.243/kg | $0.094/kg net

Italy Heavy Fuel Oil | >1 - $0.068/kg <1% - $0.034/kg | $0.034/kg

Luxembourg | Heavy Fuel Oil | >1 - $0.027/kg <1% - $0.009/kg | $0.018/kg

Portugal Heavy and >1 - $0.0398/L <1% - $0.0181/L | $0.0217/L

Light Fuel Oil

2.3.2 Tax Disincentives

Five OECD countries have chosen a tax disincentive to promote the introduction of low
sulphur light and heavy fuel oils. The tax disincentives range from $3.96/m’ of product at
the high end to 0.01 cent/kg of sulphur in the product at the low end. See Appendix F for
conversion rates to local currency.

Table 2: Tax Disincentives for Light and Heavy Fuel Oil

Country Fuel Oil Sulphur Level Applied | Tax Disincentive (in
(% wt.) Canadian dollars)2
Denmark Heavy and Light Fuel Oil | >0.05% $3.90/kg
Hungary Heavy and Light Fuel Oil | >2.0% $0.01/kg
Norway Heavy and Light Fuel Oil | Per 0.25% sulphur $0.013/L
content
Sweden Heavy and Light Fuel Oil | Per 0.1% sulphur $3.96/m’
content
Switzerland | Light Fuel Oil >0.1% $0.012

'Local currency converted to Canadian dollars
*Local currency converted to Canadian dollars




3.0 Case Studies

The authors chose to look at four case studies of which three are tax disincentive
approaches from Sweden, Denmark (for both light and heavy fuel oil) and Switzerland
(for light fuel oil) and a differentiated tax from Italy for heavy fuel oil. All
correspondence cited, unless otherwise dated, was exchanged between June and
September 2001.

3.1 Switzerland

3.1.1. Status of the Measure
The tax for “extra light™ heating oil or light fuel oil, with a sulphur content of more than
> 0.1% weight as introduced November 12, 1997, entered into force January 1, 1998 and
was first levied on July 1, 1998.* The tax rate corresponds to 12 CHF/tonne ($11.86
CDN/tonne of fuel with sulphur greater than 0.1% wt.) or 10.14 CHF/KL ($10.02
CDN/KL) of light fuel oil at 15°C. The tax is expected to continue indefinitely but may
be increased in accordance with actual inflation.”

The average sulphur content in light fuel oil prior to the introduction of the measure was
0.13%° and was 0.07% in mid-2001.”

3.1.2. Attributes of the Measure
3.1.2.1 Purpose of the Measure/Rationale for Initiating the Measure
The primary purpose for initiating the measure was to improve air quality through

reducing the sulphur content of light fuel oil from 0.2% to 0.1% weight. There was also
considerable public pressure to introduce measures that would help combat acid rain.

3.1.2.2 Type and Description of the Measure

This is a tax disincentive® for light fuel oil with a sulphur content of more than 0.1% by
weight. According to the Ordinance, light fuel oil with a sulphur content of greater than
0.1% weight is allowed to be mixed with heating oil of other qualities but only after the

? “Extra light” refers to the name under which heating oil is commercially sold.

* Swiss Federal Council, Ordinance on the Incentive Tax on “Extra Light” Heating Oil with a Sulphur
Content of More Than 0.1 Percent, November 12, 1997

> Personal communication with Andrea Burkhardt, Swiss Agency for the Environment, Forests and
Landscape

® Correspondence with Dr. Marco Berg, Swiss Petroleum Agency

7 Correspondence with Andreas Liechti, Swiss Agency for the Environment, Forests and Landscape

8 In the Ordinance, the measure is referred to as an incentive. However, the measure results in revenue
generation and thus will be referred to as a tax disincentive for consistency in this report.



tax has been paid or the demand for payment has been made. Dye is required for higher
sulphur (>0.1% by weight) light fuel oil streams to distinguish it from lower sulphur light
fuel oil.

3.1.2.3 Delivery Agents of the Measure and Operational Finances

The Swiss Agency for the Switzerland also has a tax incentive for reducing volatile
Environment, Forests and organic compounds (VOCs). Since January 1, 2000,
Landscape initiated the VOCs and products containing more than 3% volatile
measure and enforces the organic compounds are subject to a tax incentive of 2
regulations concerning the CHF/kg ($1.97 CDN/kg).” This rate will be increased to
distribution of the tax 3 CHF/kg ($2.96 CDN/kg) from 2003 onwards.
revenue. It is also responsible Switzerland is in the process of introducing a tax

incentive (proposed maximum incentive of 0.05 CHF/L
($0.049 CDN/L)) for sulphur-free (< 10 ppm) gasoline
and diesel fuel.'’ Tt is expected that the tax incentive will
be introduced in 2004 with the support of the Swiss
Petroleum Association.

for reviewing the effect of the
tax on the environment and is
obligated to publish the
results on a regular basis. The
Swiss Federal Customs
Administration enforces the
Ordinance and administers the measure.

The cost of the measure’s implementation and administration is minor."' The consumer
ultimately sees the price difference. Importers and refiners are obliged to pay the
disincentive tax to the federal government. The revenue from the tax is earmarked to
reduce personal contributions to medical health insurance through a per capita
reimbursement scheme.'*

Swiss citizens pay mandatory health insurance.'? Health insurance companies are to
redistribute the revenue from the tax plus any interest to the Swiss citizens on a per capita
basis under the supervision of the Federal Office. Insurance companies will be
reimbursed for their administrative expenses. When the tax was introduced, the projected
reimbursement was expected to amount to 15 CHF/capita ($14.81 CDN/capita) in
1999/2000, 25 CHF ($24.68 CDN) in 2001/2002 and 30 CHF ($29.61 CDN) in 2003."*
However, comparatively little revenue has been generated. Only $200 000 CHF
($197,400 CDN) has been accumulated to date and so the Agency plans to pool this
revenue with that from the revenues of the volatile organic compounds tax

? Correspondence with Andrea Burkhardt, Swiss Agency for the Environment, Forests and Landscape
' Correspondence with Dr. Marco Berg, Swiss Petroleum Agency

' Personal communication with Andrea Burkhardt, Swiss Agency for the Environment, Forests and
Landscape

2 European Commission, A Database of Environmental Taxes and Charges, 2000
(http://europa.eu.int/comm/environment/enveco/env_database/database.htm)

'3 Federal Law on Health Insurance SR 832.10

'* European Commission, A Database of Environmental Taxes and Charges, 2000
(http://europa.eu.int/comm/environment/enveco/env_database/database.htmError! Bookmark not
defined.)



(approximately 100 million CHF ($108.6 million CDN)) and redistribute the funds in
2002 and subsequently on a yearly basis."

The minimum length of the consultation process to develop new legislation in
Switzerland is a year to a year and a half with another year to year and a half for
parliament to debate the proposal. A diverse range of stakeholders was consulted prior to
putting a proposal before parliament. Mostly large refiners participated at the
consultation stage, though all refiners are subject to the Ordinance. According to the
Swiss Agency for the Environment, Forests and Landscape, domestic refiners were
hesitant about the new measure, as it required additional investments.'® The exact costs
to the refiners to implement the measure are difficult to determine since other factors
necessitated investment at the same time. The estimated cost to the refiners is in the
order of several hundred million Swiss Francs (this corresponds to approximately several
hundred million Canadian dollars).17

3.1.2.4 Environmental Results

The combined effect of the Ordinance on Air Pollution Control'® and the Ordinance for
“Extra Light” Heating Oil has reduced sulphur emissions from approximately 42 000
tonnes in 1990 to around 26 000 tonnes in 1999 or approximately a 38% reduction.'” The
National Air Pollution Monitoring Network has taken measurements of ambient air
quality in urban areas of Switzerland. These measurements show that sulphur dioxide
emissions have decreased from approximately 34 micrograms per cubic metre (ug/m") in
1988 to approximately eight ug/m’ in 1999.%°

The tax can be credited with reducing the sulphur content in light fuel. Only light fuel oil
with a sulphur content of less than 0.1% is now sold although the law allows for a
maximum sulphur content of 0.2%.

3.1.2.5 Impact of the Measure

The Agency assesses this as a very effective measure based on its swift implementation.?

There are two domestic refiners in Switzerland. In 2000, they produced 1.326 million
tonnes of light fuel oil corresponding to 30.7% of the domestic market.*> Most of the

1% Personal communication with Andrea Burkhardt, Swiss Agency for the Environment, Forests and
Landscape

' Correspondence with Andrea Burkhardt, Swiss Agency for the Environment, Forests and Landscape
' Correspondence with Dr. Marco Berg, Swiss Petroleum Agency

'® This Ordinance limits sulphur levels in heavy fuel oil to 1% by weight from July 1, 1990 onwards and
light fuel oil to 0.2% by weight from July 1, 1987 onwards.

'% Correspondence with Andreas Liechti, Swiss Agency for the Environment, Forests and Landscape

0 Swiss Agency for the Environment, Forests and Landscape, National Air Pollution Monitoring Network
(NABEL): The Network, Monitoring Stations and Principal Results, 2001

*! Correspondence with Andrea Burkhardt, Swiss Agency for the Environment, Forests and Landscape
** Correspondence with Dr. Marco Berg, Swiss Petroleum Agency



crude oil that is refined domestically originates from Nigeria, Libya and Algeria. This
crude is naturally low in sulphur, typically with a sulphur content of around 0. 15%.%

In the view of the Swiss Petroleum Agency, refiners and importers reacted differently to
the introduction of the measure. In their view, since the two domestic refiners had
previously upgraded and were able to produce low sulphur light fuel oil right away, the
fiscal measure was an opportunity to pay off part of their investment and the domestic
refiners gained a competitive advantage over importers. Importers that had to rely on
foreign refineries for their supply were disadvantaged in that they had to obtain low
sulphur oil at a higher cost than that incurred by the domestic refiners.**

3.1.2.6 Degree of Market Penetration

The market reacted almost immediately to the tax disincentive. Within two months, the
market penetration reached 100% and hence the only light fuel oil available today has a
sulphur content that is less than or equal to 0.1% weight.25

3.1.3. Level of Public Awareness

Non-governmental organizations including both health and environmental groups were
involved in extensive stakeholder consultations prior to the introduction of the measure.
Pressure from the public was mounting for the government to do something about acid
rain. The media had been bombarding the public with images of dying lakes and forests.
Public awareness of the broader issue of acid rain is high.

* Correspondence with Dr. Marco Berg, Swiss Petroleum Agency

** Correspondence with Dr. Marco Berg, Swiss Petroleum Agency

* Personal communication with Andrea Burkhardt, Swiss Agency for the Environment, Forests and
Landscape



3.2 Sweden
3.2.1. Status of the Measure

On January 1, 1991 Sweden
introduced a sulphur tax for all
fuels, including light and heavy fuel
oil, peat and coal.”” The sulphur tax
for liquid fuels (including gasoline,
diesel and light and heavy fuel oil)
is at the rate of 27 SEK ($3.96
CDN) per m” oil for each tenth of a
percent (0.1%) by weight of sulphur
which corresponds to 30 SEK
($4.40 CDN) per kilogram of
sulphur for peat, coal and petroleum
coke. (Energy products are taxed
with three taxes: energy, carbon
dioxide and the sulphur tax).

In July1997, Sweden was pushing for a
stricter sulphur limit for heavy fuel oil
during the discussions for the first EU fuel
oil proposal.*® Sweden suggested a sulphur
limit of 0.8% wt. for heavy fuel oil, which
is lower than the limit of 1% wt. proposed
by the EU Commission. At the time of the

discussions, Sweden was strongly opposed
to the prospect of having to revise its
standards to bring them into line with those
of the other EU members, given that its
standards were more stringent. In fact
harmonization slated for the end of 1998
has not occurred.

As of 1995, the average sulphur content in light fuel oil was 0.076% compared to 0.2% in
1990 while the average sulphur content in heavy fuel oil was 0.35% compared to 0.7% in

1990.%8

3.2.2. Attributes of the Measure

3.2.2.1 Purpose of the Measure/Rationale for Initiating the Measure

Sweden has had severe problems with the

effects of acid rain on lakes and forests. Two
principal contributing factors include long-range
transport of acid rain precursors from
neighbouring countries and the low buffering
capacity of Scandinavian rock. Thus in order to
deal with this problem domestically, Sweden
has pursued an ambitious policy to combat acid
rain. By introducing the sulphur tax, Sweden
aimed to reduce critical loads in sulphur

Sweden recently announced its
intention to achieve the objective
of clean air by reducing sulphur
dioxide emissions by “at least”

7000 tonnes/year more than
required under either the UN
Gothenburg Protocol or the draft
European Union national
emissions ceilings directive.”

*® ENDS Environment Daily, First Discussion for EU Fuel Oil Proposal, July 7, 1997
" Swedish Tax Authority, Information from the Swedish Tax Authority — Excise Duties, RSV 510, Edition

5,2001

* Hammar, H. and Lofgren, A, The Determinants of Sulfur Emissions from Oil Consumption in Swedish
Manufacturing Industry, 1976-1995, The Energy Journal, Vol. 22, No.2, 2001
¥ Environment News Service, Sweden Legislates for Sustainability, May 4, 2001



deposition. In 1980, Sweden set a goal for reducing sulphur dioxide emissions by 80%
and achieved this in 1991 (emissions decreased from a peak level of more than 900 000
tonnes annually to 110 000 tonnes).” According to the Swedish Environmental
Protection Agency, sulphur emissions from combustion of light and heavy fuel oils have
decreased by approximately 8.5 tonnes owing to the sulphur tax.”

The tax was aimed to encourage the use of cleaner fuels (to reduce acid rain) and increase
desulphurisation technology in the combustion process with the goal of reduced sulphur
emissions. This disincentive approach was selected instead of tightening the standards
because they expected to reach their ecological goal more quickly and with lower costs.*

3.2.2.2 Type and Description of the Measure

A tax rate of 27 SEK/m® ($3.96 CDN/m3) of oil works as a disincentive tax since the
higher the level of sulphur in the fuel oil, the greater the tax burden. The determination
of the tax rate was based on the estimated emission abatement costs (price difference for
oil with low sulphur levels and costs of technical emission reduction, respectively).” The
average treatment cost was assumed to be 10-15 SEK/kg ($1.47-2.20 CDN/kg) of
sulphur.** A relatively high tax rate had to be set to motivate refiners to deliver even
lower sulphur content fuels than those on the market (see Table 4). The tax is not levied
if the sulphur content in the oil is lower than 0.1% by weight. Dye is required to
distinguish the high sulphur content fuel oil streams.

Large-scale consumers (plants and firms) who restrict their sulphur emissions through
desulphurisation technologies are eligible for a refund of the sulphur tax.” In 1997,
approximately one quarter of these 240 taxpayers had implemented such emission control
measures, thereby reducing the tax assessed to them by 70%.%°

%% Swedish Ministry of Environment and Natural Resources, The Swedish Experience — Taxes and Charges
in Environmental Policy, 1994

! Swedish Environmental Protection Agency, Environmental Taxes in Sweden — Economic Instruments of
Environmental Policy, March 1997

** Cansier, D. and Krumm, R., Air Pollution Taxation: An Empirical Survey, Ecological Economics, 23
(1997) 59-70

* Cansier, D. and Krumm, R., Air Pollution Taxation: An Empirical Survey, Ecological Economics, 23
(1997) 59-70

* European Environment Agency, Environmental Taxes: Recent Developments in Tools for Integration,
Environmental Issues Series No. 18, November, 2000

* Swedish Tax Authority, Information from the Swedish Tax Authority — Excise Duties, RSV 510, Edition
5, 2001

% Cansier, D. and Krumm, R., Air Pollution Taxation: An Empirical Survey, Ecological Economics, 23
(1997) 59-70



3.2.2.3 Delivery Agents of the Measure and Operational Finances

The Tax Agency under the Ministry of

Finance is responsible for the Sweden has an extensive history with
administration of the measure while environmental taxes and policy and was the
the Swedish Environmental Protection first country to implement a tax shift from
Agency formulated this fiscal income taxes to taxes on energy and
disincentive. pollution. In 1988, as part of a major tax

reform, the Swedish Commission of
Persons subject to the tax include Environmental Charges was appointed. Its
retailers of fuels, who levy the tax at work resulted in the adoption of a number of
the time of sales, and those large environmental taxes (including taxes on
consumers who declare their fossil fuels, carbon dioxide, sulphur etc.) by
consumption of the taxable fuel. The the Swedish Parliament in 1991. This
resulting net revenues from the tax are adoption resulted in all fuels being taxed
not earmarked. There were some with three taxes: energy, carbon dioxide and
initial difficulties with the the sulphur tax. For the sulphur tax,
administration of the sulphur tax. petroleum industry associations represented
Since 1995, deductions for the interests of the refineries during the
desulphurisation are entered directly in negotiations.

tax returns instead of being reimbursed
through a refund system. This in turn has substantially reduced administrative costs and
the annual cost to the state is now estimated at under 100 000 SEK ($14 700 CDN).”” If it
is assumed that approximately the same amount is involved for the taxpayers, the total
administrative costs may be estimated at about 200 000 SEK ($29 300 CDN) (i.e., the
administrative costs of the sulphur tax are less than 1% of revenue).*® Only the system of
monthly declarations combined with deduction possibilities and exemptions causes some
additional work to the government and the taxpayers.

3.2.2.4 Environmental Results

Sweden’s sulphur tax can be credited with reducing sulphur content of fuel in the market
place and reducing emissions from combustion plants. The Swedish Environmental

Protection Agency estimates that annual sulphur emissions from 1989 to 1995 have been
reduced by 19 000 tonnes due to the tax (e.g. 20% of the total emissions in 1995).*° The
tax is responsible for 30% of the total sulphur emissions reduction in that period.*” With

7 Swedish Environmental Protection Agency, Environmental Taxes in Sweden — Economic Instruments of
Environmental Policy, March 1997

** Swedish Environmental Protection Agency, Evaluation of Green Taxes in Sweden: Large Environmental
Impact at Small Cost, March 13, 1997

¥ Swedish Environmental Protection Agency, Environmental Taxes in Sweden — Economic Instruments of
Environmental Policy, March 1997

* European Environment Agency, Environmental Taxes: Recent Developments in Tools for Integration,
Environmental Issues Series No. 18, November, 2000
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reference to the manufacturing industry in the same period, approximately 59% of their
reduction in sulphur emissions can be attributed to the Swedish sulphur tax on all fuel.*!

3.2.2.5 Impact of the Measure

In 1990, prior to the introduction of the measure, several large municipalities had
voluntarily chosen to use cleaner liquid fuels than stipulated by law.*

When the measure was first introduced in 1991, refiners purchased low sulphur light fuel
oil from Rotterdam to increase the availability of low sulphur light fuel oil.*

The Swedish Environmental Protection Agency assesses this as a very successful measure
as it appears to have made an effective contribution to the achievement of parliament’s
target for sulphur emission reductions. However, the actual revenues from the sulphur
tax have been considerably lower than was expected based on a more rapid reduction of
emissions than projected. According to a Ministry of the Environment and Natural
Resources’ report, complexities arise when a fiscal instrument is also expected to provide
environmental direction — a faster response to the environmental direction results in lower
tax revenues. **

Sweden has three domestic refining companies. Two thirds of the total crude oil
imported in the year 2000 originated from the North Sea, which is naturally low in
sulphur. Swedish refiners are net exporters of light fuel oil and export to countries
including the UK.® In 2000, domestic consumption of all fuel oils totaled 14 million m3,
which is down by approximately 50% from 28 million m’ in 1979.% In the early 1970’s,
oil accounted for approximately 75% of Sweden’s total energy supply. As this was
considered unacceptable from a supply point of view, the Swedish government
introduced a number of schemes to reduce oil dependency such as energy conservation,
promoting biofuels, building nuclear plants and introducing natural gas, for example, in
district heating systems."’

A by-product from the manufacture of low-sulphur heavy fuel oils is a residual oil with a
high sulphur content, which is often exported to countries with lower environmental
standards than Sweden.*

! Hammar, H. and Lofgren, A, The Determinants of Sulfur Emissions from Oil Consumption in Swedish
Manufacturing Industry, 1976-1995, The Energy Journal, Vol. 22, No.2, 2001

*> Swedish Ministry of Environment and Natural Resources, The Swedish Experience — Taxes and Charges
in Environmental Policy, 1994

* Personal communication with Stefan Nystrém, Swedish Environmental Protection Agency

* Swedish Ministry of Environment and Natural Resources, The Swedish Experience — Taxes and Charges
in Environmental Policy, 1994

* Personal communication with Stefan Nystrém, Swedish Environmental Protection Agency

46 Swedish Petroleum Institute, 2001 (http://www.spi.se/main_index_english_new.htmError! Bookmark
not defined.)

* Correspondence with Soren Olsson, Swedish Petroleum Institute

8 Swedish Environmental Protection Agency, Environmental Taxes in Sweden — Economic Instruments of
Environmental Policy, March 1997
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According to an article published in The Energy Journal, the Swedish sulphur tax has
primarily worked via three channels: 1) by inducing technological progress on the
demand side, 2) by enhancing technological progress on the supply side, and 3) by
substitution between heavy and light fuel oil, this being the least applicable of the three.*’
Further, these authors concluded that the Swedish sulphur tax has been important in
providing an incentive for the reduction of sulphur emissions by the manufacturing
industry.

According to the Swedish Petroleum Institute, the success of the tax emanates from the
fact that the refiners could finance the required investments through the tax incentive (no
other subsidies were granted).”® A report by the Swedish Environmental Protection
Agency notes that the measures taken as a result of the sulphur tax have not led to any
extra investments by oil users and hence it is safe to assume that the average treatment
cost due to the sulphur tax is not in any case more than 15 SEK/kg ($2.20 CDN/kg) of
sulphur.” The Swedish Environmental Protection Agency has attempted to calculate the
socio-economic effects of the sulphur tax (see Table 3). The sulphur tax level of 30
SEK/kg ($4.40 CDN/kg) may be regarded as a measure of the minimum value attached
by society to one kilogram of sulphur emission reduction. The average treatment cost
was assumed to be no more than 15 SEK/kg ($2.20 CDN/kg) due to the sulphur tax.
Therefore, according to this calculation, the sulphur tax yields a socio-economic gain of
at least 110 million SEK ($16 million CDN) in 1997.%

Table 3: Attempted Socio-Economic Calculation of the Effects of the Sulphur Tax

Per Kilogram of Sulphur Total Per Year
Environmental Gain 30 SEK ($4.40 CDN) 225 million SEK ($33 million CDN)
Treatment Cost Approx. 15 SEK ($2.20 CDN) | 115 million SEK ($17 million CDN)
Net Gain 15 SEK ($2.20 CDN) 110 million SEK ($16 million CDN)

Source: Swedish Environmental Protection Agency, Environmental Taxes in Sweden — Economic Instruments of Environmental
Policy, March 1997

3.2.2.6 Degree of Market Penetration

For light fuel oil, the average sulphur content decreased below the allowable limit of
0.1% wt. before the introduction of the tax, perhaps due to the “announcement effect”.”
For heavy fuel oil, sulphur levels had dropped below the regulated limit of 0.8% wt. two

years prior to the introduction of the measure. This was also credited to the

* Hammar, H. and Lofgren, A, The Determinants of Sulfur Emissions from Oil Consumption in Swedish
Manufacturing Industry, 1976-1995, The Energy Journal, Vol. 22, No.2, 2001

% Correspondence with Séren Olsson, Swedish Petroleum Institute

> Swedish Environmental Protection Agency, Environmental Taxes in Sweden — Economic Instruments of
Environmental Policy, March 1997

> Swedish Environmental Protection Agency, Environmental Taxes in Sweden — Economic Instruments of
Environmental Policy, March 1997

>> Hammar, H. and Lofgren, A, The Determinants of Sulfur Emissions from Oil Consumption in Swedish
Manufacturing Industry, 1976-1995, The Energy Journal, Vol. 22, No.2, 2001
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“announcement effect”.>* The sulphur level dropped considerably more when the tax
came into effect, and then decreased progressively to less than half of the former level
(see Table 4).

Table 4: Actual Sulphur Content in Light and Heavy Fuel Oil

Year Light Fuel Oil Heavy Fuel Oil
(% sulphur by weight) (% sulphur by weight)

1976-1988 0.2% 0.8
1989 0.2 0.7
1990 0.2 0.7

1991 0.08 0.5

1992 0.076 0.45
1993 0.056 0.45
1994 0.058 0.45
1995 0.076 0.35

Source: Hammar, H. and Lofgren, A, The Determinants of Sulfur Emissions from Oil Consumption in Swedish Manufacturing
Industry, 1976-1995, The Energy Journal, Vol. 22, No.2, 2001

Industry strategies for achieving reductions of sulphur in fuel oils included:*

e the use of lower sulphur crude oils,

e “indirect reduction” of sulphur content by adding fractions of crude oil with low
sulphur content to oils containing more sulphur.

3.2.3. Level of Public Awareness

The Swedish Environmental Protection Agency stated that there was a high level of
public awareness when the measure was introduced, but now the level of awareness is
low. The initial high level of awareness was attributed to frequent news coverage of the
work of the Swedish Commission of Environmental Charges and the debate spurred by
the Rio Summit in 1992.

When the measure was introduced, refiners such as Shell launched large marketing
campaigns advertising their low sulphur light fuel 0il.*°

>* Hammar, H. and Lofgren, A, The Determinants of Sulfur Emissions from Oil Consumption in Swedish
Manufacturing Industry, 1976-1995, The Energy Journal, Vol. 22, No.2, 2001

> Note: Sulphur in light fuel oil was regulated at the following levels: 1976-80: 0.5% wt. After 1980: 0.3%
wt. After 1987: 0.2% (the current regulated limit).

%% Note: Sulphur in heavy fuel oil was regulated at the following levels: 1976-1984: 2.5% - 1% wt. in the
entire country by 1984.

>7 Note: The now current regulated limit for sulphur in heavy fuel oil came into effect (0.8% wt.).

>¥ These are uncertain estimates from the Swedish Environmental Protection Agency (1997).

> Swedish Ministry of Environment and Natural Resources, The Swedish Experience — Taxes and Charges
in Environmental Policy, 1994

% Personal communication with Stefan Nystrém, Swedish Environmental Protection Agency
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3.3 Denmark
3.3.1. Status of the Measure

A sulphur tax on all fuel consumption,
including light and heavy fuel oil, was
introduced on the June 14, 1995, and
came into effect on January 1, 1996.
The tax was phased in and came into full
effect in 2000. The sulphur tax is levied
with choice provided to the taxpayer for
application either as a product tax or an
emission tax. (Energy products are
taxed with three taxes: energy, carbon
dioxide and the sulphur tax).

When it is charged as a product tax, the
tax is levied on the sulphur content of

During the discussions for the first EU fuel
oil proposal, Denmark was negotiating for
a stricter sulphur limit for heavy fuel oil.*'
Denmark proposed a sulphur limit of 0.8%
wt. for heavy fuel oil which is lower than
the limit of 1% wt. proposed by the EU
Commission and wanted to bring forward
the requirement for compliance with
sulphur limits on light fuel oil to 2003.
When the final EU directive was passed,
Denmark remained opposed to the limits on
the sulphur content of heavy fuel oil of 1%
wt. by 2003 and that of light fuel oil to
0.1% wt. by 2008, on the grounds that they
were not stringent enough.”

the fuel at a tax rate of 20 DKK/kg ($3.90 CDN/kg) of sulphur in the fuel.”> When it is
charged as an emission tax, the tax is based on the actual sulphur dioxide emissions at a
tax rate of 10 DKK/kg ($1.95 CDN/kg) of sulphur dioxide.”* These two rates are
equivalent based on sulphur content. The tax is applicable for fuel with a sulphur content

of greater than 0.05%.

The average sulphur content in both light and heavy fuel oils in mid-2001 is 0.034% by

wel ght.65

3.3.2. Attributes of the Measure

3.3.2.1 Purpose of the Measure/Rationale for Initiating the Measure

The sulphur tax is part of ecological tax reform and was connected with the Danish
commitment within the European Union to restrict its sulphur dioxide emissions to 90
000 tonnes until the year 2000 (i.e., an 80% reduction from 1980 levels).66

" ENDS Environment Daily, First Discussion for EU Fuel Oil Proposal, July 7, 1997

2 ENDS Environment Daily, EU Ministers Set to Pass Sulphur in Fuels Law, June 10, 1998

% European Commission, A Database of Environmental Taxes and Charges, 2000
(http://europa.eu.int/comm/environment/enveco/env_database/database.htmError! Bookmark not

defined.)

% European Commission, A Database of Environmental Taxes and Charges, 2000
(http://europa.eu.int/comm/environment/enveco/env_database/database.htmError! Bookmark not

defined.)

% Personal communication with Thomas Sgrensen, Danish Environmental Protection Agency
% The Danish Government, The Danish Energy Package — Green Taxes, May 19, 1995

14



3.3.2.2 Type and Description of the Measure

Since the introduction of the sulphur tax in 1996, the tax has applied to light fuel with a
sulphur content of greater than 0.05%. However, the sulphur tax for heavy fuel oil has
been applied to increasingly lower sulphur contents starting in 1996 (see Table 5).

Table 5: Phase-In of Sulphur Tax for Heavy Fuel Oil

Year Tax Applied on Sulphur Content
(% weight)

1996 > 0.4

1997 >0.3

1998 > (.2

1999 >().1

2000 >0.05

Source: Correspondence with Jens Holger Heblo Hansen, Danish Ministry of Taxation

Whether the sulphur tax is applied as a
product or an emission tax, it works as a
disincentive since the higher the level of
sulphur in the fuel oil, the greater the tax
burden. The sulphur product tax is levied
on the sulphur content of fuels delivered
from refineries and importers. Of the 350
companies that report or receive
compensation for energy taxes,
approximately 300 companies pay taxes
on the sulphur content of the fuel. These
companies must take regular samples of
their fuels to determine the sulphur
content.”®

Denmark has a history of using tax
differentiations as an explicit means of
attaining an environmental improvement.
Tax differentials have been used for low
sulphur diesel fuel, for gasoline according to
benzene content, and for installations of

vapour recovery systems at gas stations.
Denmark also gives a rebate of 10 000 DKK
($1949CDN) per truck on new EURO 3
trucks purchased between January 1, 1999
and September 30, 2001, before the EURO 3
standard became mandatory.®’

Those who have invested in desulphurisation technology (such as larger industries
including cement, sugar and power stations) have an option to register as a sulphur
taxpayer. In this case, they are exempt from the sulphur tax on the fuel. Instead, they
must measure and pay the tax on the basis of sulphur dioxide emissions to the atmosphere
(Approximately 20 companies use this method). These companies also metered
emissions prior to the passage of the Energy Package legislation. The electricity-
generating sector originally paid a reduced sulphur dioxide emissions tax, but as of 2000

pays the same rate as other industries.

%7 Correspondence with Erik Iversen, Danish Environmental Protection Agency, November 15, 2000
% Companies were required to take samples of their fuels prior to the passage of the sulphur tax law.



A further option is available to register to pay the sulphur product tax on the fuel, but to
generate a tax refund based on the measured sulphur content in the ashes as a result of the
combustion process. (Approximately 30 companies use this method). Companies may
choose between computing the sulphur content of the ashes according to stipulations laid
down in the law, or may take samples. If the sulphur content in the ashes is not
measured, companies can receive a standard refund which is normally lower than what it

would have been if measured.

3.3.2.3 Delivery Agents of the Measure and Operational Finances

The Danish Environmental Protection Agency and the Ministry of Taxation deliver this
measure while the Danish Energy Agency acts as a technical resource. According to the
Danish Environmental Protection Agency, there was no cost to the government to
implement or maintain this measure.® This is a revenue-raising tax whereby any
revenues generated go into the general tax system and into the state budget. Revenue
raised from the sulphur tax totaled around 200 million DKK ($39 million CDN) net in
2000 (out of a total revenue of 650 billion DKK ($127 billion CDN) for taxes).70

Companies that import or manufacture fuel oils are obligated to remit the tax to the
Ministry of Taxation. Many companies voluntarily specify the sulphur tax as a separate
item on the bill of sale therefore showing how the tax is ultimately passed on to the
consumer. Thus, consumers are able to consciously choose lower sulphur fuel oils that

incur a lower tax burden.

Table 6 outlines estimated administrative costs of the sulphur tax.

Table 6: Estimated Annual Administrative Sulphur Tax Costs

Method of Reporting

Number of Companies

Estimated Annual Administrative

Using this Method Costs (DKK)
Sulphur Content of the 300 1 million” ($195 000 CDN)
Fuels
Sulphur Emissions 20 100 000 ($19 500 CDN)
Sulphur Content of the 30 0.5-1 million ($97 500-195 000 CDN)

Fuels with a refund based
on sulphur concentration
determined from ashes

Source: The Danish Energy Agency, Green Taxes for Trade and Industry: Description and Evaluation, June 2000

Consultations with the refiners and other stakeholders took place prior to the introduction
of the measure. A draft of the measure was sent to all interested parties for their review
and comment over a one-month period. Many comments were added to the draft

% Personal communication with Thomas Sgrensen, Danish Environmental Protection Agency

7 Correspondence with Thomas Sgrensen, Danish Environmental Protection Agency

! This amount includes the computation of the sulphur tax and possible invoicing of the sulphur tax, as well
as reporting to the Central Customs and the Tax Administration.
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document before being sent to parliament for approval. The general reaction of the oil
companies to the measure was negative, however most of the internationally based
refiners were quick to take the lead in implementing the measure.”>

3.3.2.4 Environmental Results

According to the Danish Government, the total sulphur dioxide emissions decreased by
approximately 24% in the years 1995-1997.7 1Tt is estimated that the total reduction of
sulphur emissions will be reduced by 34 000 tonnes in 2005 as a result of the sulphur tax
on all fuels.™

The sulphur tax can be credited with dramatically reducing the sulphur content of fuel
oils and reducing emissions from combustion plants. Only light and heavy fuel oil with a
sulphur content of less than 0.05% are now sold.

3.3.2.5 Impact of the Measure

In Denmark, Statoil and Shell produce heavy and light fuel oil. Denmark’s crude oil
supply mainly originates from the Danish part of the North Sea and is naturally low in
sulphur. Denmark is a net exporter of crude oil.”

According to the Danish Ministry of Taxation, the tax has had a positive impact on the
development of desulphurisation plants and technology.’®

The Danish Environmental Protection Agency has noted that it is too early to know
whether the measure has been a success as it was only fully implemented last year.

3.3.2.6 Degree of Market Penetration

The Ministry of Taxation did a market survey on pricing with regard to sulphur content
prior to setting the tax rate. They found that there was no market distinction regarding
sulphur levels and hence expected, upon the introduction of the tax, an immediate shift to
low sulphur fuels. This in fact did happen. The sulphur content of light fuel oil was
reduced from 0.2% to 0.05% within a few weeks of the tax’s introduction.”” The sulphur
content of heavy fuel oil was reduced from 0.2% to 0.05% the first year the measure was

7* Personal communication with Thomas Sgrensen, Danish Environmental Protection Agency

7 European Environment Agency, Environmental Taxes: Recent Developments in Tools for Integration,
Environmental Issues Series No. 18, November, 2000

™ The Danish Energy Agency, Green Taxes for Trade and Industry: Description and Evaluation, June 2000
> Correspondence with Uffe Strandkjaer, Danish Energy Agency

7% European Environment Agency, Environmental Taxes: Recent Developments in Tools for Integration,
Environmental Issues Series No. 18, November, 2000

7 European Environment Agency, Environmental Taxes: Recent Developments in Tools for Integration,
Environmental Issues Series No. 18, November, 2000
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introduced in 1996, despite a five year phasing before the full effect was scheduled in
2000."

3.3.3. Level of Public Awareness

Denmark has had a great deal of public and political pressure to enact “green” legislation
and complementary taxes. Many consumer groups, including environmental groups, were
involved in the consultations for this measure. While environmental groups were positive
about the measure, most other consumer groups held neutral opinions about the measure.
When the measure was introduced, the Danish Environmental Protection Agency wrote
numerous articles and newsletters about this new tax for fuel oils.

34 Italy
3.4.1. Status of the Measure

In January 1988, a differential tax structure
was introduced for heavy fuel oil, with: For five years, commencing in 1999, the
Italian government will continue to raise
e 45 LIT/kg ($0.034 CDN/kg) for HFO excise taxes on gasoline, diesel, coal and
with a sulphur content below 1% wt. mineral oils as part of a Pl«’%? to reduce
and greenhouse gas emissions.”” Italy has thus

e 90 LIT/kg ($0.068 CDN/kg) for HFO becqme the first country among the '
30 Mediterranean EU member states, which
sulphur content above 1% wt. .
uses energy taxes systematically as an

instrument to combat climate change.

While this tax is expected to continue, it
may change over time to harmonize with
taxation of other European Union countries. Each year the amount of the tax is
confirmed or revised but the tax for high sulphur heavy fuel oil (>1% wt.) will always
remain twice that for low sulphur heavy fuel oil (<1% wt.).*!

In 1988, the average sulphur content in heavy fuel oil was approximately 3.3% weight
while the average sulphur content in heavy fuel oil in mid-2001 is about 1.9% weight.*

8 European Environment Agency, Environmental Taxes: Recent Developments in Tools for Integration,
Environmental Issues Series No. 18, November, 2000

” European Environment Agency, Environmental Taxes: Recent Developments in Tools for Integration,
Environmental Issues Series No. 18, November, 2000

% Personal communication with Nicolo Verdina, Italian Ministry of Finance

81 Correspondence with Franco del Manso, Unione Petrolifera (Italian Oil Union)

82 Correspondence with Franco del Manso, Unione Petrolifera (Italian Oil Union
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3.4.2. Attributes of the Measure
3.4.2.1 Purpose of the Measure/Rational for Initiating the Measure

The primary purpose behind the measure was to encourage the use of low sulphur heavy
fuel oil to achieve broad environmental benefits such as reducing the precursors to acid
rain and the consequent impacts from acid deposition.*

3.4.2.2 Type and Description of the Measure
In January 1998, Italy introduced two
Tax is 45 LIT/kg ($0.034 CDN/kg of sulphur in the environmental tax incentives: for
product) for low sulphur heavy fuel oil and twice measured or estimated NOy and for
that rate (90 LIT/kg or $0.068 CDN/kg) for heavy SO, emissions for producers operating
fuel oil with a higher sulphur content. The net result
is a tax differential of 45 LIT/kg ($0.034 CDN/kg).

large combustion plants (nominal
power of over 50 MW).84 Therefore,
since 1998 two tax incentives
regarding sulphur content apply to
users of heavy fuel oil.

The key sectors targeted by the tax are the industrial
and heating sectors. Small combustion plants (<50
MW) use low sulphur heavy fuel oil (<1% wt.)
because of the cost differential and large combustion plants (>50 MW) are obliged to
respect an emission limit of 1700 mg/m” of sulphur dioxide (within this limit, large
combustion plants can use high sulphur heavy fuel oil with sulphur of up to 3% wt.)¥

Refineries are exempted from the tax in respect of fuels self-produced and internally
used. Electricity generators, the largest consumers of high sulphur heavy fuel oil (50-
60% of total consumption),* are not obliged to pay the tax. See Table 7 for a list of
reduced tax rates for heavy fuel oil used for industrial heating purposes.

Table 7: Reduced Tax Rates for Heavy Fuel Oil Used for Industrial Heating

Type of Use Reduced Rate ($CDN)
Industrial Use (high sulphur) 123 LIT ($0.092)
Industrial Use (low sulphur) 60 LIT ($0.045)
Electricity Generation 30 LIT ($0.022)
Refinery Use 1 LIT ($0.0007)

Civil (non-industrial) heating (low sulphur) | 124 LIT ($0.093)

Source: Correspondence with Franco del Manso, Unione Petrolifera

% European Commission, A Database of Environmental Taxes and Charges, 2000
(http://europa.eu.int/comm/environment/enveco/env_database/database.htmError! Bookmark not
defined.)

 European Commission, A Database of Environmental Taxes and Charges, 2000
(http://europa.eu.int/comm/environment/enveco/env_database/database.htmError! Bookmark not
defined.)

8 Correspondence with Franco del Manso, Unione Petrolifera (Italian Oil Union)

% Personal communication with Franco del Manso, Unione Petrolifera (Italian Qil Union)
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3.4.2.3 Delivery Agents of the Measure and Operational Finances

The Ministry of Finance administers the tax. Users are obligated to pay the tax when the
heavy fuel oil is consumed, but operatively the amount of the tax is transferred to the
Government Fiscal Bureau by the producers/manufacturers.

There are ongoing, administrative costs associated with the measure as well as costs to
implement the tax differential.*” Revenue from the tax goes into the general budget
although a very small part of the revenue is directed, for example, to the development of
renewable energies.

Refiners incurred no costs to implement this measure, as they did not have to amend their
approach to refining heavy fuel oils. To produce low sulphur heavy fuel oil, refiners
chose naturally low sulphur crude.*

3.4.2.4 Environmental Results

The tax incentive can be credited with reducing the sulphur content in heavy fuel oils
from an approximate average sulphur content of 3.3 % wt. in 1988 to 1.9% wt. in 2001.

3.4.2.5 Impact of the Measure

The Ministry of Finance notes that this measure was successful in reducing the sulphur
content in heavy fuel oil. *°

Italy has seventeen refineries of which eleven are domestic refiners and the other six are
foreign-owned. Italy produces approximately 15 million tonnes of heavy fuel oil
domestically and imports about 10 million tonnes, mainly for the purpose of electricity
generation.”’ 60% of the crude oil originates from the Middle East, 30% from North
Africa and the remaining 10% comes from Russia and the North Sea.”* The average
sulphur content of the crude oils is 1.1% wt.”

The Ministry of Finance decided there was no need to conduct negotiations or
consultations with refiners prior to the introduction of the measure.”* According to the
Italian Oil Union, this tax was implemented in order to “balance the budget”. Taxation of
petroleum products is one of the highest in Europe with refiners advocating that tax rates

%7 Personal communication with Nicolo Verdina, Italian Ministry of Finance
% Personal communication with Franco del Manso, Unione Petrolifera (Italian Qil Union)
% Personal communication with Franco del Manso, Unione Petrolifera (Italian Qil Union)
% Personal communication with Nicolo Verdina, Italian Ministry of Finance
%! Personal communication with Franco del Manso, Unione Petrolifera (Italian Qil Union)
92 Personal communication with Franco del Manso, Unione Petrolifera (Italian Qil Union)
%3 Personal communication with Franco del Manso, Unione Petrolifera (Italian Qil Union)
% Personal communication with Nicolo Verdina, Italian Ministry of Finance
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for all oil products be harmonized with other European nations. (The taxation of diesel
and gasoline is already aligned with most EU members, however the taxes for light and
heavy fuel oil is far higher.)

Electricity generators will occasionally use low sulphur heavy fuel oil, however this
action is discouraged by the Italian Industry Ministry as it is seen as an irrational use of
energy as low sulphur crude is better used to produce gasoline and diesel.”

3.4.2.6 Degree of Market Penetration

Ten years ago, little to no low sulphur heavy fuel oil was available on the market. Once
small combustion plants began using low sulphur heavy fuel 0il*, a larger market share
ensued for this higher quality fuel.”” The 1999 consumption data show that, of the 19
million tonnes of heavy fuel oil used, approximately 12 million tonnes were low sulphur
heavy fuel oil (see Figure 1).” However, heavy fuel oil for internal use at refineries and
that consumed in petrochemical plants is not included in these figures. (Internal
consumption by refineries amounts to nearly 4 million tonnes of high sulphur heavy fuel
oil (>1% wt.) and petrochemical use amounts to nearly 2 million tonnes of high sulphur
heavy fuel oil (>1% wt.)). Hence, low sulphur heavy fuel oil has achieved nearly a 48%
share of the Italian heavy fuel oil market.

Figure 1: Heavy Fuel Oil Consumption from 1989 to 1999

25
2 20 > =
2 — _ -
5 151 Emlow S HFO
S 10 M high S HFO
= 5

0

1993

1994 ﬁ
1995 H
1996 H
1997 H

1989
1990
1991
1992
1998
1999

Year

Source: Correspondence with Franco del Manso, Unione Petrolifera

9 Correspondence with Franco del Manso, Unione Petrolifera (Italian Oil Union)

% Small combustion plants are obliged by the Italian environmental legislation on air emissions to use low
sulphur heavy fuel oil.

97 Personal communication with Franco del Manso, Unione Petrolifera (Italian Qil Union)

% Correspondence with Franco del Manso, Unione Petrolifera (Italian Oil Union)
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3.4.3. Level of Public Awareness

The level of public awareness was high at the introduction of the measure as both the
general and specialized media covered its introduction in the news. Continuing public
awareness of the measure appears to be low since mainly large consumers such as
electricity generators, industry and the refiners themselves use heavy fuel oil.

4. Concluding Observations from the Case Studies

Measure of Choice — At least 10 OECD member countries have implemented economic
instruments to accelerate the reduction of sulphur in heavy and/or light fuel oil. The case
studies document how these measures have been successful in prompting market shifts to
lower sulphur products.

Integration of Measures — In general, these are not stand-alone measures. They are
typically introduced as one component in a package of measures. Switzerland pools the
revenues from both of the taxes for light fuel oil and volatile organic compounds to
redistribute it to Swiss citizens. Sweden and Denmark tax energy products on three
bases: energy, carbon dioxide and sulphur. In the case of the sulphur tax, in January 1991
Sweden introduced this tax disincentive for all fuels (including peat and coke) at the same
time as part of a comprehensive package for accelerating the reduction of sulphur in all
fuels.

Cost to Government — In all of the case studies examined, the measures were designed
to generate revenue with minimal administrative costs.

Disposition of Revenue — In most cases it appears tax revenue goes to general funds.

But in the case of Italy, a very small part of the revenue is directed, for example, to the
development of renewable energies. In the innovative Swiss example, the revenue is used
as an offset to mandatory medical insurance for Swiss citizens.

Emission Reductions Reported

e Switzerland has reported the combined effect of the Ordinance on Air Pollution
Control and the Ordinance for “Extra Light” Heating Oil has reduced sulphur
emissions from approximately 42 000 tonnes in 1990 to around 26 000 tonnes in 1999
or approximately a 38% reduction. Measurements taken in urban areas show that
sulphur dioxide emissions have decreased from approximately 34 micrograms per
cubic metre (ug/m’) in 1988 to approximately eight pg/m’ in 1999.

e Sweden estimates that annual sulphur emissions from 1989 to 1995 have been
reduced by 19 000 tonnes due to the tax. This represents 30% of the total emissions
reduction in that period for which the tax is responsible. With reference to the
manufacturing industry in the same period, approximately 59% of their reduction in
sulphur emissions can be attributed to the Swedish sulphur tax.
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e Denmark reports that the total sulphur dioxide emissions decreased by approximately
24% in the years 1995-1997. Denmark has estimated that the total reduction of
sulphur emissions will have been reduced by 34 000 tonnes in 2005 as a result of the
sulphur tax.

Global Impacts — An unintended negative impact may be the “dumping” of polluting
products, i.e. higher sulphur, in countries without comparable measures. For example, in
Sweden a by-product from the manufacture of low-sulphur heavy fuel oils is a residual oil
with a high sulphur content, which is often exported to countries with lower
environmental standards.

Timing — An economic instrument can produce a rapid market shift in particular when
the consultative process leading to its introduction is effective. For three of the four case
studies (Switzerland, Sweden and Denmark), the measure was announced well in advance
of it coming into effect. This produced a rapid market shift with lower sulphur fuel oils
either available immediately on the heel of the announcement, or prior to the measure
coming into effect.

Technology Driver — Flexibility in implementing economic instruments appears to be of
particular importance to large- scale industries and may help drive the adoption of cleaner
technology. (Technology adoption rather than technology innovation seems to be a
result). According to an article published in The Energy Journal, the Swedish sulphur tax
has primarily worked via three channels: 1) by inducing technological progress on the
demand side, 2) by enhancing technological progress on the supply side, and 3) by
substitution between heavy and light fuel oil, this being the least applicable of the three.
According to the Danish Ministry of Taxation, the tax has had a positive impact on the
development of desulphurisation plants and technology.

Impact on End Consumers (Citizens) — Two cases have interesting innovations for
making the initiative more transparent. In the Swiss case, the revenue from the tax is
earmarked to reduce personal contributions to medical health insurance through a per
capita reimbursement scheme. In Denmark, consumers ultimately pay the tax and many
companies voluntarily specify the sulphur tax as a separate item on the bill of sale. Thus,
consumers are able to consciously choose lower sulphur fuel oils that incur a lower tax
burden.

Public Awareness — While a great deal of media coverage seems to occur during the
debate and introduction of the measure, ongoing public awareness seems limited.
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Appendix C - Summary of Industry Voluntary Initiatives for Light Fuel Oil in
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Appendix E - Summary of Economic Instruments Applied to Heavy Fuel Qil in
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Appendix F - Currency Conversion Table
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Currency Conversion Table
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Country 1 Canadian Dollar (CAD) = X in Local Currency
Australia 1 CAD =1.28867 AUS
Austria 1 CAD =9.50650 OS
Belgium 1 CAD =27.8618 BEF
Czech Republic 1 CAD =23.6046 CZK
Denmark 1 CAD =5.13003 DKK
Europe 1 CAD = 0.690568 EUR
Finland 1 CAD =4.10040 FIM
France 1 CAD =4.52374 FF
Germany 1 CAD = 1.34929 DM
Greece 1 CAD =235.096 DRA
Hungary 1 CAD = 178.865 HUF
Ireland 1 CAD =0.543415 IEP
Italy 1 CAD =1,335.84 LIT
Japan 1 CAD =74.9150 JPY
Luxembourg 1 CAD =27.8254 LFR
Netherlands 1 CAD =1.51982 NLG
Norway 1 CAD =5.53127 NOK
Portugal 1 CAD = 138.333 ESC
Spain 1 CAD =114.834 PTA
Sweden 1 CAD = 6.81444 SEK
Switzerland 1 CAD =1.01164 CHF
UK 1 CAD =0.433492 GBP
USA 1 CAD =0.636772 USD

"% Note: This table is current as of September 25, 2001
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