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Preface

The Swedish Energy Agency has been instructed to develop indicators. A first report of
indicators was published in 2002 and was called “Energy indicators for 2002 for follow-
ing up Sweden’s energy policy objectives”. Thereafter, annual reports have been carried
out which have covered various themes. Previous themes have been: the electricity
market (2003), the district heating and natural gas markets (2004), energy use (2005),
oil use (2006), secure energy supply (2007) and renewable energy (2008). This year’s
publication is on the subject of the EU.

The purpose of the report is to present indicators for following up Sweden’s energy
policy objectives. This year’s theme shows the EU’s objectives for the following areas:
climate, renewable energy and energy efficiencies. The report also looks at how far
Sweden has come in relation to other countries. The publication begins with a brief
review of the energy policy objectives, followed by theme indicators. This is followed
by five background indicators and 20 base indicators. Each indicator is described with
comments. Theme indicators from the previous years are not included in the update.
The previous publications are available on the Swedish Energy Agency’s website, www.
energimyndigheten.se.

While this report is intended to serve as a tool for following up the energy policy objec-
tives, we are hoping that it will also serve as a contribution to the discussion on the
development on the future Swedish energy system.

The project managers were Katarina Jacobson and Carola Lindberg.

Eskilstuna, July 2009

B

#

Tomas Kaberger
Director-General
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SWEDISH ENERGY POLICY OBJECTIVES

Swedish energy policy objectives

In spring 2009, the government presented proposals for a new
unified climate and energy policy, which were handled by the
parliament during summer 2009. The Swedish energy policy
will be based on the same foundations as in the EU, i.e. ecologi-
cal sustainability, security of supply and competitiveness. New
objectives have been made for the following areas: climate,
renewable energy and energy efficiencies. A maximum of 10
new nuclear reactors will be allowed in the same areas when
the old reactors are no longer in service. For the time being, the
indicators are reported as per the previous year s structure.

The purpose of the indicators is that they should be used for
following up the energy policy objectives. In the 2002 draft
bill “Collaboration for a secure, efficient and environmentally
friendly energy supply”, the objectives of the energy policy
were summarised as follows: “The objective of the Swedish
energy policy is to secure the availability of electricity and
other energy, in the short and long term, on globally compe-
titive terms. The energy policy must create the conditions for
efficient and sustainable energy use and a cost-effective Swe-
dish energy supply with a low negative impact on health, the
environment and the climate, and to facilitate the conversion
to an ecologically sustainable society. Good economic and
social development in the whole of Sweden will therefore be
promoted.”

The objectives of the energy policy are expressed more com-

prehensively and in greater detail in the further text of the draft

bill. There are also reports of further objectives in other docu-

ments. The compilation of objectives presented below is based

on the following sources:

* Budget Draft Bill 2008/09, Expenditure area 21 (Energy).

* Energy Draft Bill 2001/02:143 “Collaboration for a secure,
efficient and environmentally friendly energy supply”, from
March 2002.

* Draft Bill 2004/05:150 “Swedish environmental objectives
— a joint assignment”, from 2005, and Environmental and
Agricultural Committee report 2005/06:MJU3.

The objectives in the energy policy can be divided into the three
activity areas: Electricity market policy, Other energy market
policy and Policy for a sustainable energy system. In addition,
there are objectives linked to energy in the Swedish environ-
mental objectives and policy area: Protection and preparedness
for accidents and difficult circumstances.

Examples of how the indicators agree with the three activity
areas in the energy policy are shown below. One indicator may
have links to more than one activity area. In the next section,
Choice of indicators, examples are given regarding how the
indicators are linked to the overall energy objectives: secure
energy supply, competitiveness and low impact on the envi-
ronment.

General energy policy objectives

Secure availability of electricity and other energy on globally
competitive terms.

See base indicators “3. Degree of self-sufficiency”, “5. Power
balance”, “10. Energy prices to industrial customers, inclu-
ding relevant taxes”, “13. Energy prices to domestic custo-
mers, including relevant taxes”, “18. Electricity price on the
Nord Pool spot market .

Efficient and sustainable energy utilisation

See base indicators “2. Use of fossil fuels in relation to the total
energy used”, “4. Combined heat and power generation”, 8.
Energy use of industry per value added”, 9. Electricity use in
industry per value added”, "’12. Energy use for heating dwel-
lings and premises” and theme indicators.

Efficient energy use in energy-intensive industries should be pro-
moted while also safeguarding the competitiveness of industry.
See base indicators “8. Energy use of industry per value
added”, 9. Electricity use of industry per value added”, “10.
Energy prices to industrial customers, including relevant tax-
es” and “11. Energy cost as a proportion of the total variable
costs, in different sectors of industry”.
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Electricity market policy

The electricity market policy’s objective is to achieve an effi-
cient electricity market that generates reliable access to elec-
tricity at internationally competitive prices. The objective
reflects an effort to achieve a smoothly performing market with
an efficient utilisation of resources and efficient pricing. The
objective covers a further development of the joint electricity
market in the Nordic countries.

See base indicators “6. Total market share of the three largest
electricity suppliers”, “
have renegotiated their contracts, including those who have
switched to a different electricity supplier”, “10. Energy prices
to industrial customers, including relevant taxes ”,
prices to domestic customers, including relevant taxes”, “I8.
Priceofelectricity on the Nord Pool spot market ” and ““19. Total

market share of the three largest electricity generators”.

7. Proportion of end consumers who

13. Energy

Other aspects of energy market policy

Other aspects of energy market policy focus principally on
energy rather than electricity, i.e. piped natural gas and district
heating. The objective is that the energy policy will be formu-
lated so that the energy markets will provide reliable access to
energy — heat, fuel and power — at reasonable prices.

See base indicators “10. Energy prices to industrial customers,
including relevant taxes”,
the total variable costs, in different sectors of industry”, “13.
Energyprices to domestic customers, including relevant taxes”
and “14. Energy expenditure by households, including motor
fuel, in relation to the total expenditure by the households”.

11. Energy cost as a proportion of

Policy for a sustainable energy system

The objective is that energy should be used as efficiently as
possible, taking into account all resources available. Strict
demands will be made on safety and care for health and the
environment in the conversion and development of all energy
technology.

See base indicator “4. Combined heat and power generation”,
“8. Energy use of industry per value added”, “9. Electricity
use by industry per value added” and “12. Energy use for hea-
ting and domestic electricity/ property electricity/ operating
electricity per unit of area for dwellings and non-residential
premises”.

The use of renewable electricity will increase by 17 TWh from
2002 up to 2016, at the same time as technical development
is stimulated and costs are minimised. The Swedish Energy
Agency will investigate how an increase in renewable elec-
tricity by 25 TWh from 2002 up to 2020 can be carried out.
Objectives for wind power were established in 2002. Local
authorities shall have agreed plans for 30TWh of wind power
production by 2020, of which 20 TWh on land and 10 TWh oft-
shore. The Swedish energy policy emphasises the importance
of increasing the input of energy from renewable sources. An
increase in renewable energy is regarded as an important step
in the direction towards sustainable development.

See theme indicator “II. Energy from renewable energy sources”.

The use of fossil fuels should be

maintained at a low level.

See base indicator “2. Use of fossil fuels in relation to the total
energy used”.

Swedish environmental objectives linked to energy

The total energy use per unit of area heated in dwellings and
public/commercial premises is declining. The reduction should
be 20% up to 2020 and 50% up to 2050 in relation to the use in
1995. The dependence on fossil fuels for energy supply in the
built-up sector will be broken by 2020, while the proportion of
renewable energy will continuously increase.

See base indicator “12. Energy use for heating and domestic
electricity/ property electricity/ operating electricity per unit of
area for dwellings and non-residential premises”.



The average value of Swedish emissions of greenhouse gases
in the period 2008-2012 will be at least 4% lower than the
emissions in 1990. The emissions will be calculated as carbon
dioxide equivalents and will comprise the six greenhouse gases
in accordance with the Kyoto Protocol and the Intergovernme-
ntal Plan on Climate Change’s (IPCC) definitions. The partial
target will be achieved without compensation for take-up in
carbon sinks or by means of flexible mechanisms (within the
“Limited climatic impact” environmental objective).

The government confirmed this intermediate target in 20006.
The EU’s emissions trading scheme (ETS), which includes
industries and electricity- and heat generation, comprises
approximately one third of Swedish emissions. For the trading
system as a whole, there is an emissions ceiling, but exactly
where the reductions take place is determined by where the
cost-effective means of action are. Sweden cannot, therefore,
exercise control over what the actual emissions from the tra-
ding sector in Sweden are, only over the allocated size of the
emission rights.

See base indicator “15. Carbon dioxide emissions by sector”.

By 2010, the emission of sulphur dioxide to air in Sweden will
have declined to 50,000 tonnes (within the “Only natural aci-
dification” environmental objective).

See base indicator “16. Sulphur dioxide emissions by sec-

i)

tor .

The emissions of nitrogen oxide to air by 2010 will have decli-
ned to 148,000 tonnes (within the “Only natural acidification”
environmental objective).

See base indicator “17. Nitrogen oxide emissions by sector”.

SWEDISH ENERGY POLICY OBJECTIVES
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Choice of indicators

Theenergy indicatorsinthisreportare divided into three groups:
theme indicators, background indicators and base indicators.
The theme indicators follow up the energy policy objectives
within a special area selected every year. The background indi-
cators do not follow up any energy policy objectives, but their
purpose is to provide an increased understanding of causality
and what it is that drives development in the Swedish energy
system. Base indicators follow up energy policy objectives in
various policy areas and are updated every year.

Indicators for the theme area EU
This year indicators for the following areas are reported: cli-
mate, renewable energy and energy efficiencies in the EU. Sev-
eral of the base indicators reflect aspects of this development,
but they are reported separately in the report, so that the previ-
ous year’s structure for reporting is followed.
This year’s theme is illustrated by the following indicators:
I.  Climate: Primary energy use, Emission greenhouse gases,
Tax levels and energy prices.
II. Renewable energy: Total renewable energy, Renewable
electricity generation, Renewable motor fuels.
III. Energy efficiencies: Energy intensity, Energy use for hea-
ting, transports.
In addition to the theme indicators, the following base indi-
cators have links to this year’s theme.

Climate
Base indicator 15 shows the development of greenhouse gas
emissions in Sweden. Base indicator 10 shows energy prices
for industrial customers, including taxes. Base indicator 13
shows energy prices for domestic customers, including taxes.
The theme section shows how Sweden is faring compared
to other countries in the EU regarding the emissions of green-
house gases, energy prices and tax levels.

Energy from renewable energy sources
Base indicator 1 — shows the proportion of energy from renew-
able sources in relation to various types of utilisation, and base

indicator 20 — shows the quantity of motor biofuels and the
number of biofuel-fuelled vehicles. For base indicator 1, the
49% target is reported along with details of the electricity cer-
tificate system. In base indicator 20, developments regarding
biofuels in Sweden are shown in accordance with the EU direc-
tive from 2003. The theme section shows how Sweden is faring
compared to other countries in the areas of renewable energy
(2005), renewable electricity production and the EU directive
for biofuels.

Energy efficiencies
Base indicator 8 shows industry’s energy use per value added.
Base indicator 12 shows the energy use for heating etc. Base
indicator 20 shows the quantity of motor biofuels and the num-
ber of biofuel-fuelled vehicles.

The theme section shows how Sweden is faring compared to
the EU-15 regarding energy intensity, energy use for heating,
vehicle energy use and energy intensity in industry.

Statistics

The statistics for the area climate have been developed as a
result of the reporting requirements made in, among other
things, the Climate Convention. This means that the statistics
has been directed by the international guidelines. In addition to
the official statistics, since 2005, there has also been informa-
tion available regarding emissions within the framework for
the EU’s emission trading system.

There are limitations in the statistics that make it difficult to
follow up the development of certain renewable energy sources.
These limitations include non-commercial energy, i.e. energy
that is not sold/purchased on any market, such as burning wood
for heating purposes, heat from solar collectors, and electricity
from solar cells on roofs or from a wind turbine. Other areas
where further development of the statistics is required include
the combustion of waste and heat pumps.

The statistics for the area increasing energy efficiency is dif-
ficult to interpret. There are several different objectives regard-
ing energy efficiencies and there are no simple and clear ways
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Year 2003 Theme: Electricity market Designation
Theme indicator |  Price of electricity on the Nord Pool spot market (Base indicator 18 in the 2008 publication) -

Theme indicator Il Proportion of Sweden’s electricity use procured on the Nord Pool spot market TO3II
Theme indicator lll  Limitations in electricity transmission =

Theme indicator IV Trading margins for electricity trading companies for sales of purchased electricity to the end customer TO3IV
Theme indicator V.  Total market share for the largest electricity generators (Base indicator 19 in the 2008 publication) -

Year 2004 Theme: District heating market and natural gas market

Theme indicator |  Energy use for space heating TO4l

Theme indicator Il

Development of the price of district heating in relation to some other important energy carriers for space heating T04lI

Theme indicator lll Natural gas as a proportion of total energy supplied in Sweden and for the area in which gas is available TO4l
Theme indicator IV Consumption of natural gas distributed per user sector TO41V
Year 2005 Theme: Energy use
Theme indicator |  Energy use per capita TO5I
Theme indicator Il  Energy use per sector TOSII
Theme indicator lll  Energy use for space heating per construction year TOSII
Theme indicator IV Energy use for space heating TO5IV
Theme indicator V. Number of newly registered biofuel-fuelled vehicles and the amount of motor biofuel used -
(Theme indicator Ill in the 2008 publication)
Year 2006 Theme: Oil use
Theme indicator |  Qil use per sector, total and as a proportion of total energy used TO6l
Theme indicator Il  Index for delivery volume and price of petrol, diesel fuel and Eo1 fuel oil TOos6ll
Theme indicator Il Oil use for transport per GNP and per fuel type TOoelll
Theme indicator IV Transport of goods distributed between groups of goods TO6IV
Theme indicator V. The Swedish vehicle fleet TO6V
Year 2007 Theme: Secure energy supply
Theme indicator |  Long-term marginal costs of oil, natural gas, coal and electricity compared with current market prices TO7I
Capacities and limitations in electricity transmission links to other countries, and differences in the prices
Theme indicator Il of electricity between the Sweden price area and the system price on Nord Pool TO7Il
Theme indicator Il Conductor types and interruptions in the electricity distribution network TO7I
Theme indicator IV Flexibility in the method of heating single-family houses, multi-family homes and commercial premises TO7IV
Theme indicator V  Flexibility in district heating generation TO7V
Year 2008 Theme: Renewable energy
Theme indicator |  Total renewable energy TO8I
Theme indicator Il Renewable electric power, district heating and district cooling generation TO8ll
Theme indicator Il Renewable energy in transport TO8lll
Theme indicator IV Use of renewable energy in dwellings, public services/commercial premises TO8IV
Theme indicator V Bioenergy TO8V
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of calculating how targets have been fulfilled. There is a risk
that different countries report statistics in different ways. It is
difficult to determine how great the trend changes are from
energy efficiencies and much is a result of other factors.

Background indicators

In addition to the base indicators and theme indicators, a num-

ber of so-called “background indicators” are reported, the

purpose of which are to provide as complete a picture of the

energy systems as possible. These background indicators will

hopefully make it easier for the reader to place the other indica-

tors in a wider context. The following background indicators

are displayed:

A. Total energy supply by energy carriers, and the energy inten-
sity at the supply stage.

B. Total final energy use, by energy carriers.

C. Total final energy use, by sectors and the energy intensity at
the utilisation stage.

D. Total energy supplied for electricity generation, by energy
carriers.

E. Total energy supplied for district heating generation, by
energy carriers.

Base indicators

Since many of the energy policy objectives are expressed in

general terms and are not quantitative, the choice of indica-

tor is not self-evident. When choosing indicators, a number of

requirements have served as a point of departure. The indica-

tors should:

— correspond to one or several objectives, and it is not efficient
for them to show something that is of “general interest”.

— Dbe easy to understand.

— measure what is intended.

— be based on reliable data information, preferably official
statistics.

— Dbe suitable for expressing in time series.

— limited to a maximum of for example 25.

A number of base indicators have evolved from the basis of
the energy policy objectives from 2002. These base indicators,
numbered from 1 to 20, are updated annually and are developed
further in some cases. Since 2002, when the report was pub-
lished for the first time, some base indicators have been added.
The new base indicators have been located at the end, which

10

may seem inconsistent in some cases, since base indicators
related to the same area are not located close to each other. In
spite of this, we have chosen to retain this numbering of base
indicators in order to simplify the comparison of base indica-
tors between the publications in different years. The list below
shows the base indicators selected.

1. Share of energy from renewable sources.

2. Use of fossil fuels in relation to total energy used.

3. Degree of self-sufficiency.

4. Combined heat and power (CHP) generation (has been
supplemented in 2008 with the fuel used for electric power
and heat generation in CHP generating stations connected
to the district heating system).

5. Power balance.

6. Total market share of the three largest electricity suppliers.

7. Proportion of electricity consumers who have renegotiated
their contracts, including those who have switched to a dif-
ferent electricity supplier.

8. Energy use of industry per value added in a number of
industrial sectors.

9. Industry’s electricity use per value added in a number of

industrial sectors.

Energy prices to industrial customers, including relevant

taxes.

Energy cost as a proportion of the total variable costs, in

different industrial sectors.

Energy use for heating and domestic electricity/ property

electricity/ operating electricity per unit of area for dwel-

lings and non-residential premises.

Energy prices to domestic customers, including relevant

taxes.

Energy expenditure by households, including motor fuels,

in relation to a total expenditure by the households.

Carbon dioxide emissions, by sector (have, since 2008,

been supplemented with emission intensity in the form

of total emissions of greenhouse gases per GNP (Gross

National Product) and per capita).

Sulphur dioxide emissions, by sector.

Nitrogen oxide emissions, by sector.

Price of electricity on the Nord Pool spot market.

Total market share for the three largest electricity generators.

The quantity of motor biofuel used and the number of

biofuel-fuelled vehicles.

10.

11.

12.

13.

14.

15.

16.
17.
18.
19.
20.



Theme indicators for the previous year

Each year, a special theme is chosen for following up the ener-
gy policy objectives within a specific area. The table on page
nine shows the themes and theme indicators used in previous
years. Theme indicators from the previous year are included
in each publication and any updates are shown at the Swedish
Energy Agency website www.energimyndigheten.se.

How indicators are connected to each objective
Energy policy objectives from 2002 can be divided up into three
parts: secure energy supply, competitiveness and environment.

SWEDISH ENERGY POLICY OBJECTIVES

The table below shows which energy policy objectives, as base
indicators, are followed up in this report. There are also indica-
tors which follow up environmental policy objectives because
overall objectives in the energy policy have a low impact on the
environment. The overall objective of a Secure energy supply
is also an objective within the policy area Protection and pre-
paredness for accidents and difficult circumstances, whereby
the energy supply is considered to be an operation of impor-
tance to society and must not break down.

Theme indicators for this and previous years are also linked to
the objectives below, but they are not included in the table below.

Objectives Indicator
Secure energy supply

Secure the supply of electricity and other energy. 3,5

The electricity supply will be secured via an energy system based on durable, preferably domestic, and 1,8,4
renewable energy sources together with efficient energy use.

Good delivery quality for electricity must be established. 3,5
Energy supply must, to an increasing extent, be based on renewable energy. 1

Investments in research, development and demonstration of new energy technologies will, over the next 10 years,
reduce the costs and increase electricity and heat production considerably from renewable energy sources.

Reduce the risk for and consequences of accidents and difficult circumstances on society during peace times. )

Competitiveness

Competitive conditions. 10,11, 13
Cost-effective Swedish energy supply. 10, 13
Efficient and sustainable energy utilisation. 1,4,12
An efficient electricity market that generates a secure supply of electricity at internationally competitive prices. 6,7,10,13,18,19
Electricity supplier changes will function adequately. 7
Consumers and small to medium-sized companies will have sufficient information in order to act on the 7
deregulated electricity market.

The objective is that energy should be used as efficiently as possible, taking into account all resources available. 4, 12
Stable conditions for a competitive economy and for a renewal and development of Swedish industry. 10, 11
Efficient natural gas market with substantial competition. 10, 13

The energy markets will provide a secure supply of energy — heating, fuels and motor fuels — at reasonable prices.

3,5,8,9,10,11,13, 14

tax and environmental legislation.

Industry’s use of electricity will not be limited to anything other than current regulations within )

of industry.

Efficient energy use in energy-intensive industries will be promoted, while also safeguarding the competitiveness

8,9,10, 11

11
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Environment

Energy supply that has a low negative impact on health, environment and climate. 15,16, 17
Facilitate the change to an ecologically sustainable society. 1
Consideration of Swedish environmental and climate objectives. 15,16, 17
The use of fossil fuels should be maintained at a low level. 2,20
Total energy use per unit area in heated dwellings and public/commercial premises should be reduced by 20% by
the year 2020 and 50% by the year 2050 - in relation to energy use figures for 1995. 12,15, 16, 17
The use of renewable electricity should increase by 17 TWh from 2002 to 2016. 1
The use of biofuels and other renewable fuels in Sweden will make up a minimum of 5.75% of the total of petrol
and diesel for transport purposes calculated on the energy content from 2010. 20

Source:

Budget Draft Bill 2008/09, Expenditure area 21 (Energy).
Energy Draft Bill 2001/02:143 “Collaboration for a secure, efficient and environmentally friendly energy supply”, from March 2002.
Draft Bill 2004/05:150 “Swedish environmental objectives — a joint assignment”, from 2005 and Environmental and Agricultural Committee report 2005/06:MJU3.

12



Introduction
to theme section

This year the theme part describes the EU's objectives for the areas climate, renewable
energy and energy efficiency. It also describes how Sweden will implement directives
from the EU.




INTRODUCTION TO THEME SECTION

This year, the theme part in the indicator report describes the EU's
objectives for the following areas: climate, renewable energy and
energy efficiency and how Sweden will implement directives from
the EU. Indicators show developments in the EU and how Sweden
is faring compared to other countries. The theme part also descri-
bes briefly what has recently been decided within the areas, i.e. the
more forward-looking objectives for a 20% reduction in greenhou-
se gas emissions, a 20% share of renewable energy and 20% more
efficient energy use by the year 2020. The purpose of these EU
objectives is to reduce the impact on the climate and increase secu-
rity of supply while maintaining or increasing competitiveness. All
three areas described in the theme part contribute to this.

The EU is determined to limit the risk of serious climate change.
Today, the EU has set the following overall objectives where

the climate objective and the objective to provide energy from

renewable energy sources are binding.

* A reduction in greenhouse gas emissions of at least 20% by
the year 2020, compared with 1990 levels. A reduction of
30%, assuming that other industrialised areas of the world
undertake to carry out similar reductions.

* An obligatory objective, meaning that 20% of the final
energy use will be covered by renewable energy by the year
2020, and that the proportion of renewable energy in the
transport sector will amount to at least 10%, assuming cer-
tain conditions are fulfilled.

* A 20% increase in efficiency in the use of primary energy
by the year 2020, compared with 1990.

The EU’s energy system is based on fossil fuels (approximately
80%). Renewable energy amounts to less than 10%. More than
50% of the primary energy use is imported, and this amount
is increasing. A certain change in energy use is under way.
Renewable energy is increasing its share the most, followed
by natural gas. Renewable energy has increased, on average,
by 3.4% per year since 1990. During the same period, natural
gas has increased by 2.8% per year on average. Oil and coal
consumption continue to increase, although the rate of increase
has declined, mainly because of the transition from oil and coal
to natural gas for electricity production.

1 Compared with forecasts on developments (with today’s control measures and an
estimated level of future energy use).
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Figure 0:1 Primary energy use, EU-27 (1990-2005)
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Primary energy use within the EU-27 has increased by 9.9%
between 1990 and 2006. During this period, the percentage of
fossil fuels decreased somewhat, from 83% in 1990 to 79% in
2006. However, in absolute figures, fossil fuel consumption
increased by more than 4%. Electricity use is increasing, on
average, it has increased by 1.7% per year since 1990. Since
2004, total primary energy use has not increased.
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Average for the EU-27 — the following fuels are being used:
coal approx. 18%, oil approx. 37%, natural gas approx. 24.5%,
nuclear power approx.14% and renewable energy approx. 6,5%.

Energy Systems in different countries look very different:
» Malta uses 100% oil, Cyprus 96.5%.

» Theuse of coal is greatest in Poland (59%) and Estonia (57.4%).
e Natural gas is used the most in the Netherlands (43.6%),

Hungary (43.4%), Italy (37.9%) and UK (36.7%).

* Nuclearpowerisusedin 15 ofthe countries: France (42.3%),

Sweden (36.2%) and Lithuania (31%) use the most.

* When calculating in this way, the percentage of renewable

energy varies from 0% to 30%.

» Sweden uses considerably less fossil fuels than the average
country in the EU and considerably more nuclear power and
renewable energy.

For Sweden, the EU’s objective means that it must reach the
following target by 2020 — the share of renewable energy, com-
pared with the total amount of energy use in the country, should
increase from 39,8% (2005) to 49% (2020), which, at present,
is the highest in the EU and more than twice as much as the
EU as a whole. For Sweden, greenhouse gas emissions in the
sectors not covered by the EU’s trading system will decrease
by 17% by 2020 compared with 2005 levels. For the trading
sector, the objective for all EU countries is a reduction of 21%
compared with 2005. The EU’s objectives for energy efficiency
is the same for all countries.

The Swedish objectives for the renewable energy and cli-
mate areas are somewhat more far-reaching than the require-
ments set by the EU. For the area of energy efficiency, it is
difficult today to say whether the national objective is more
ambitious or not. The current Swedish government has the fol-
lowing objectives for energy and climate policy by the year
2020:

* 50% renewable energy

* 10% renewable energy in the transport sector

* 20% reduced energy use compared with 2008, calculated as
primary energy use per GNP

* 40% reduction of emissions from climate gases compared
with 1990. The objective relates to activities that are not
included in the EU’s emission trading system.?

2 Two thirds of these reductions are estimated to take place in Sweden and one third
in the form of investments in flexible mechanisms inside or outside of the EU.
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FACTS Countries in the EU became members at
different times

Up to 1995: Luxembourg, Denmark, Germany, Austria, Gre-
at Britain, Belgium, Italy, the Netherlands, Finland, France,
Sweden, Ireland, Spain, Greece and Portugal (EU-15)

2004: Cyprus, Estonia, Lithuania, Latvia, Malta, Poland, Slo-
venia, the Czech Republic and Hungary (EU-10)

2007: Bulgaria and Romania (EU-2)

The countries that joined in 2004 and 2007 are referred to
as the EU-12.

Today, there are 27 member countries (EU-27).

FACTS How the EU’s work is developing

The commission, which functions as the EU’s government, pre-
sents its legislative proposals to the council and the parliament.
It may be a proposal for a directive or a regulation. The diffe-
rence is that a directive, when it has been decided at EU level,
must be approved in the member countries’ domestic legisla-
tion, while a regulation applies directly to all member states.

The council consists of the minister for the actual area from
all member countries. In the council, the constitution’s defi-
nitive formulation is discussed based on the member states’
various national interests.

The european parliament, directly elected by citizens in the
member states, decides, together with the council, on new
legislation within certain areas, including the internal mar-
ket and the environment. This means that legislation which
affects the energy area in general is legislated in this way.

The parliament can always express its opinion on the legis-
lation, even within areas where it does not have the right to
make a decision.

When a directive has been adopted by the council and the
parliament, the member states have a specified timeframe
to implement the provisions of the directive in the domestic
legislation. Usually, it is between one to two years, depen-
ding on how complicated the area is and whether it is a mat-
ter of making changes to existing rules and regulations etc. In
Sweden, the prevailing legislative process is then followed.
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| How the EU’s directives are implemented

in Sweden - Climate

Greenhouse gas emissions in the EU have decreased since
1990. This trend is expected to continue, but further efforts
will be required to reach the objective of a 20% reduction by
the year 2020 compared with 1990 levels. The EU s emissions’
make up approximately 10% of global emissions’. Emissions
in the EU mainly come from the EU-15 countries, in particular
from Germany, Great Britain, Italy, France and Spain. More
than 80% of greenhouse gases come from the energy sector.

The most important directive impacting on the climate
area is the EU Emissions trading directive. The directives that
concern the areas of renewable energy and raising energy effi-
ciency also contribute to reduced greenhouse gas emissions.
These directives are described in subsequent parts of the theme
section. The tax directive is estimated to be the next directive
that can contribute to reduced greenhouse gas emissions.

Energy policy objectives
The EU is determined to limit the risk of serious climate change.
As early as 1996, before the Kyoto negotiations, the EU adopt-
ed the objective of striving for a maximum increase in the aver-
age global temperature of 2°C compared with pre-industrial
temperatures. To have a reasonable chance of managing this,
global greenhouse gas emissions must have decreased by 50%
by the year 2050 compared with 1990 levels. It is emissions
reductions of this size that form a part of the EU’s vision to
2050. The EU recommends such reductions in the climate talks
at the UN organisation UNFCCC, and which will result in,
among other things, quantitative commitments for the periods
following 2012.

On the road to 2050, the EU wants, as its target for 2020,
to achieve a reduction in greenhouse gas emissions by 20%
compared with 1990 levels. If other industrialised countries
undertake to carry out comparable reductions in their coun-
tries, and if the developing countries also implement measures,

3 EU-27.

4 Within the United Nations Framework Convention on Climate Change
(UNFCCCQ).
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Figure I:1 Distribution of target of 20% reduced greenhouse

gas emissions by 2020, EU-27

Target:
—20 % compared to 1990

-14 % compared to 2005

EU ETS
—21 % compared to 2005

non-ETS sectors
-10 % compared to 2005

27 Member State targets
stretching from -20 % to +20 %

Note: ”EU ETS” is the EU Emission Tradin g Scheme, “non-ETS sectors” are those
activities that are not included in the system.

the EU is prepared to reduce emissions by 30% to 2020. The
emissions objective of -20% has been divided up, partly on
those operations that form a part of the EU’s emission trading
system, and partly on operations that do not form a part of the
trading system. For the trading sector, a common target for
all EU countries is a reduction of 21% compared with 2005.
Greenhouse gas emissions in the sectors not covered by the
EU’s trading system will decrease by a total of 10% by the year
2020 compared with the levels emitted in 2005, with responsi-
bility divided between the countries. The levels vary between
+20% and -20%. Sweden will reduce its emissions by 17% by
the year 2020 compared with 2005 levels.

The member states that made up the EU prior to 2004 (EU-
15) have formed their own part of the Kyoto Protocol and have
their own targets for the period 2008—2012. Within the frame-
work of this agreement, the objective is an annual emissions
quota for the period 2008-2012, which is the equivalent of

*8002 UOISSIUWOY O3 :80IN0S



THEME 2009: EU

up to 92% of the emission levels for 1990, i.e. a reduction of
8%. This can be compared to the industrialised countries, the
so-called Annex 1 countries,’ which will reduce emissions col-
lectively by approximately 5% during the same period.

National objectives have been set by the EU for each of
the member states, these take into consideration each coun-
try’s starting position, energy use and potential. The EU, on the
basis of its common commitment, has carried out an assign-
ment of responsibilities, meaning that Sweden has been given
an annual emissions quota for the period 2008-2012 which is
the equivalent of 104% relative to 1990 levels. This objective
includes both that which is now called the trading sector and
the activities that are not covered by the EU’s system for emis-
sions trading.® The EU Emissions trading scheme is the EU’s
most important control instrument to reduce emissions, fol-
lowed by directives on renewable energy and energy efficien-
cies. The energy tax directive, which regulates the tax structure
and specifies minimum tax levels, is also important.

The Swedish objective for 2008-2012, from 2002, signi-
fies greater reductions than the requirement according to the
EU’s allocation. Instead of allowing an increase of 4%, total
greenhouse gas emissions will decrease by 4%, i.e. the average
during the 2008-2012 period was a maximum of 96% of the
1990 emissions level’. The target will also be achieved without
compensation for take-up in carbon sinks® or by means of flex-
ible mechanisms ° used. The EU’s emissions trading scheme
was started after this target was set and encompasses approxi-
mately one third of Swedish emissions. For the trading system
as a whole, there is an emissions ceiling, but exactly where the
reductions take place is determined by where the cost-effective
means of action are. Sweden cannot, therefore, exercise control
over what the actual emissions from the trading sector in Swe-
den are, only over the allocated size of the emission allowances.

5 Industrial countries and transitional economies in Central and Eastern Europe
which form part of the Climate Convention’s Annex 1 and which, according to the
Kyoto Protocol, have quantitative obligations on emission limitations.

6 Natural emissions are not covered by emissions reductions, nor are emissions from
international aviation services and shipping trade.

7 Total emissions for the five years 2008-2012 are divided by five. It is most likely
that we will not know, until 2014, if the Kyoto objectives have been met, this is
because the statistics for 2012 will not be available until 2013/2014.

8 Take-up of greenhouse gases in forests or other vegetation.

9 The Kyoto Protocol includes three so-called flexible mechanisms: Joint
Implementation, CDM and Trade with emission rights.

18

Sweden’s participation in the EU’s trading system has changed
the prerequisites for the execution of the Swedish target.

The current Swedish government has as a vision for 2050,
that Sweden will not have net greenhouse emissions released
into the atmosphere.

In the draft bill 2008/09:162, the government has proposed
objectives for 2020, whereby greenhouse gas emissions will be
40% lower than 1990 levels. The objective is somewhat more
far-reaching than the EU’s target for Sweden. The objective
relates to those activities not included in the EU emissions
trading scheme. The reduction will take place via emissions
restrictions in Sweden or via investments in flexible mecha-
nisms inside or outside of the EU. Admission and discharge
to and from forestry and other land use should not, at present,
be included in the national target, because they are difficult
to measure. Models for calculations of this type all look dif-
ferent. When the results of the negotiations regarding a future
international climate regime are available, the issue can be re-
examined.

Trends and analysis

Sweden s climate strategy has been developed gradually since
the 1980s. Energy and carbon dioxide taxation of fossil fuels
are important control instruments and have been progressi-
vely tightened. The price development of fossil fuels has also
contributed. Between 2001-20006, the introduction of one tax
in favour of another has been carried out (Green tax reforms).
Legislation and economic instruments within the area of waste
management and support for local climate work have also con-
tributed, as has the electricity certificate system which was
introduced 2003. Joint efforts within the EU have also become
increasingly important.

Greenhouse gas emissions are decreasing in Sweden. During
the 1990s, emissions fluctuated to some degree, because of
variations in the availability of hydropower. Emissions in
2007 were 9.1% lower than in 1990 at the same time as GNP
increased by 48%. Sweden has low national emissions, cal-
culated per capita and taking into consideration GNP growth,
compared with other industrialised countries. The annual emis-
sions per capitais 7.3 tonnes of CO2 equivalents. The relatively
low level of emissions is due to the energy and climate policy,
the high proportion of hydropower and nuclear power in elec-



tricity generation and good access to biofuels. Base indicator
15 shows greenhouse gas emissions in Sweden since 1990.

In 2006, the average amount of greenhouse gas emissions in
the EU, per capita, was 10.4 tonnes (EU-27). The differences in
emissions from one country to the next is considerable. This is
due to the energy intensity in the country and on the energy mix.
Only Latvia and Lithuania, out of all the EU countries, are the
countries that have lower emissions per capita compared to Swe-
den. These countries have low energy use. In Latvia, more than
45% of its electricity comes from hydropower and, after Sweden,
it has the second highest share of renewable energy in the EU.
The largest emissions per capita can be found in Luxembourg,
Ireland, Finland and Iceland. Luxembourg is a country that many
people travel through, and therefore it sells a lot of vehicle fuel.
Ireland has a large agricultural sector and a relatively low share
of renewable energy. Finland and Iceland have cold climates and
a large industrial sector. It is difficult, and not entirely relevant,
to compare the figures for different countries. It should not be
assumed that a low per capita emissions level is a measure of a
country’s efforts to reduce emissions.

If consideration is given to GNP, Sweden has the lowest
greenhouse gas emissions per capita within the EU-27 (2006).
The contrast between countries is considerable. Countries with
the lowest values are all of the EU-15 countries, while those
countries with the highest values can be found in the EU-12.
France, Austria, the UK, Italy and Spain have the lowest val-
ues after Sweden. Bulgaria, Estonia, Poland, Romania and the
Czech Republic have the highest values.

In Sweden, emissions from different sectors have developed
very differently during the period 1990-2007. Emissions from
electricity and heat production have increased somewhat. These
emissions vary from year to year because heating requirements
and hydropower production varies with changes in tempera-
ture and rainfall. Emissions from industry have been constant
throughout the period (1990-2007), with substantial variations
within the industrial sectors. Emissions from the domestic and
service sectors have decreased, primarily, because of the transi-
tion from oil- to biofuel-based district heating, pellets boilers
and heat pumps. The development is, primarily, because of ener-
gy and carbon dioxide taxes, oil price increases and investment
subsidies. Emissions from the transport sector have increased
despite vehicles becoming more energy efficient. The increase
has been reduced somewhat over the past few years following the
introduction of biofuels. The average carbon dioxide emission
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Figure I1:2 Emissions per capita 2006 EU-27
[CO2 equivalents]
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Figure I1:3 Greenhouse gas emissions EU-27, EU-15 and EU-12,

1990-2006
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Figure I:4 Changes in greenhouse gas emissions
1990-2006 (%), EU-15
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Note: The agricultural sector accounts for 9% of greenhouse gas
emissions, the waste sector for 3% (2006).

level from new vehicles in Sweden is 20-25% higher than the
EU average. The increase from the transport sector has occurred,
primarily, because of increased road transport.

Between 1990 and 2006, greenhouse gas emissions for the
EU-27 have decreased by 7.7% at the same time as the popu-
lation has increased by 4.5%. The total reduction is due to an
increasing share of renewable energy and a transition from oil
and coal to natural gas. Since 1990, more and more far-reach-
ing control measures have been employed to limit greenhouse
gas emissions. The largest reductions have taken place in Ger-
many and the UK, which are also the countries with the highest
total emissions level, and within the EU-12. The reduction in
the EU-12 is, primarily, because of structural changes in the
economies at the beginning of the 1990s. The greatest increas-
es have taken place in Spain, Portugal, Greece and Italy.

The energy-related emissions in the EU-15 amount to approx.
80% of the total emissions. Emissions are continuously being
reduced in all sectors except for the transport sector, where emis-
sions have increased in the EU-15 by 26% during the 1990-2006
period. The increase here is for the same reason as in Sweden,
primarily because of increased road transport. More efficient
vehicles and a shift over to biofuels have meant that the increase
has not been even greater. In the energy sector (excluding trans-

Figure I:5 Greenhouse gas emissions (1990 and 2006) and the

Kyoto objectives 2008-2012, EU-27 (Mt CO2 equivalents)
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Figure I1:6 Proportion of tax in energy prices, EU-15
(EU-25 for transport)

%
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(exkl. VAT)  (exkl. VAT)
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Source: EEA, Eurostat, DG TREN (ENER32). Data from 2006 for petrol and diesel in the EU-25,
data from 2007 for electricity and gas in the EU-15. Excluding VAT for industry. January prices.

port), emissions have reduced by 4%. An increased use of district
heating and combined heat and power generation can be seen,
which in itself produces a displacement of emissions between
sectors. The largest individual reductions of emissions within
the energy sector are due to energy efficiencies and a transi-
tion from oil and coal to natural gas. The industrial sector in the
EU-15 has reduced its emissions by 12%. Energy efficiencies
there have balanced out the production increases.

In 2006, four member states in the EU-15 produced a level
of greenhouse gas emissions which was below the interna-
tional commitment which the member states in question have
in respect of the Kyoto period 2008-2012. Besides Sweden,
France, Greece and the UK, a further eight member states are
expected to meet their obligations with existing and new mea-
sures. Denmark, Italy and Spain do not, however, according to
forecasts, look like they will be able to comply with their obli-
gations even if they allow the country to take up the so-called
carbon sinks, which allows a country to offset its emissions in
relation to the planned use of flexible mechanisms and uptakes
in forest and land (so-called carbon sinks).'

10 EEA 2008.
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1:7 Proportion of taxes in electricity prices for
households in the EU-27, EU-15 and Norway (2007)
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With existing and planned measures, including carbon
sinks and flexible mechanisms, it is estimated that the EU-15
can achieve a reduction of greenhouse gas emissions by up to
11.3% by the year 2010 compared with 1990 levels. This can
be compared with the EU-15 undertaking to reduce emissions
by 8% by 2008-2012, this objective will most likely be met by
the EU as a whole.

All members of the EU-12 are expected to meet their cli-
mate obligations according to the Kyoto Protocol, using current
strategies and measures, with the exception of Slovenia which,
in order to comply with its obligations, needs to introduce fur-
ther measures and also make use of flexible mechanisms and
carbon sinks.

Energy prices and energy taxes

Energy prices in the EU vary. This is because each country’s
tax structures, tax levels and market structure vary. In 2007,
the average nominal end-consumer!! price for electricity in the
domestic sector in the EU-15 had increased by 17% compared
with 1995 prices. During the same period, disposable income
increased by 60%. The UK and Ireland have had a 50% increase
in the price of electricity. Sweden has had higher electricity
prices than the average prices in the EU. The equivalent figures
for natural gas in the EU-15 amount to an average increase
of 75% between 1995 and 2007. This is mainly because of
increasing international prices. In the UK and Ireland, the price
of natural gas increased more than average.

During the period 1995 to 2006/2007, the share of taxes
in the total price for transport and natural gas in the EU-15
decreased, while it increased for electricity. Increasing end-
consumer prices apply to all fuels. The average proportion of
environmental taxes in the total state revenues in the EU-15
reduced from 6.9% in 1995 to 6.2% in 2006. The proportion of
energy taxes (excluding transport) reduced from 5.3% to 4.4%.
Energy taxes are lower in the new member states compared
with the EU-15. The differences are generally substantial from
one country to the next, this is because there are differing views
on how to use taxation to achieve objectives.

11 Ongoing.

FACTS Emissions trading scheme

The EU has the world’s first major scheme for trade with
greenhouse gases. Regional systems outside of the EU can
be found in other parts of the world, for example Australia
and the USA. Approx. 40% of EU greenhouse gas emissions
are covered by the emissions trading system. The propor-
tions in the EU countries vary depending on each country’s
energy balance and industrial culture. In Sweden, 30% of
greenhouse gas emissions are covered by the system, pro-
duced by 700 facilities.

Within the EU, a number of initiatives are being generated
to develop emissions trade so that more countries, sectors
within society and greenhouse gases will be included. From
2008, new industrial plant was included. The aviation sector
will most likely be included in the trade from 2012; emissions
are to be monitored from 2011. Two new gases, nitrogen
dioxide and perfluorocarbons (PFCs), will be included from
2012. At the same time, more activities will be included.

Today (2008-2012), the trading sector’s carbon dioxide emis-
sions, from combustion to production of heat and electricity,
oil refineries, coke ovens, iron and steel, cement, lime, glass
and ceramic industries and the pulp and paper industry, are
included — approx. 13,000 establishments in the EU.

The non-trading sector includes transports, individual hea-
ting, smaller industries and farming.

FACTS Important directives with an impact
on greenhouse gases

Emission trading directive (2003/87/EC)

The directive on renewable energy (2009/28/EG)
Electricity from renewable energy sources (2001/77/EG)
The directive on renewable vehicle fuels (2003/30/EG)
Energy performance of buildings (2002/91/EG)

The Energy Tax Directive (2003/96/EG)

The District Heating Power Directive (2004/8/EG)

The Energy Services Directive (2006/32/EG)

The Eco-design Directive (2005/32/EG)
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Il How the EU’s directives are implemented in Sweden
— Energy from renewable sources

The use of energy from renewable sources has increased, bet-
ween 2000 and 2005, from an average of 7.6% to 8.5% of the
total energy use in the EU. The use of renewable energy varies
substantially between the various member states. Sweden and
Latvia are the countries in the EU with the highest share of
renewable energy, while Luxembourg, the UK and Malta are
the countries with the smallest share.

The EU's energy policy objectives for an increase in the
use of renewable energy have contributed to an increase in
the share of renewable electricity production in the EU from
approx. 13% to 16% from 1997 to 2007 and the use of biofuels
has also increased. The recently adopted EU target that the
share of energy from renewable sources by 2020 will amount to
20% of total energy use means that heating and cooling is now
included in the EU directive. The EU s ambitious targets mean
that effective action to increase the use of renewable energy
will be taken by the EU member states over the next 10-year
period.

Energy policy objectives

The Swedish energy policy objectives over the past 10 years
have, to an increasing degree, been influenced by energy pol-
icy ambitions within the EU regarding the increased use of
renewable energy. In 1997, the EU started to work towards its
objective — that the share of renewable energy compared with
gross energy use within the EU would double by 2010.'> The
efforts made at EU level since 1997 have resulted in a number
of objectives, action plans and directives for renewable energy.
In 2001, the directive for the promotion of electricity produced
from renewable energy sources was adopted’® and in 2003 the
directive for the promotion of biofuels was adopted'. In these
directives, targets were adopted, the aim was that 21% of the
electricity use in the EU-27 countries by the year 2010 would

12 KOM (1997) 599: Energy for the future: Renewable energy sources — White book
for a common strategy and action plan.

13 Directive 2001/77/EC.
14 Directive 2003/30/EC.
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be produced from renewable sources and that 5.75% of petrol
and diesel use for transport would comprise of biofuels.

In light of the road path!'> for renewable energy, which the
European Commission presented in 2007, the European Par-
liament and the European Council adopted a further direc-
tive in December 2008'® which, along with the two previous
directives (which only affected electricity and biofuels), also
encompassed heating and cooling. Via this sweeping directive,
targets have been agreed that 20% of energy use in the EU will
come from renewable sources by 2020. The directive contains
binding national targets for the member states regarding the
total use of renewable energy and the use of renewable energy
for transports. The targets for the year 2020 for Sweden are that
49% of the total energy use will be renewable and 10% of the
energy use for transports will be renewable.

Trends and analysis
Use of energy from renewable sources
According to Eurostat’s statistics, the use of energy from renew-
able sources in the EU’ 27 member states increased from 7.6%
in the year 2000 to 8.5% in the year 2005. The use of renewable
energy varies greatly between the various member states. Sweden
is the EU country where the use of renewable energy is greatest.
In 2005, the proportion of renewable energy in Sweden amounted
to almost 40%, followed by Latvia and Finland with 35% and 29%
respectively. The UK, Luxemburg and Malta accounted for the
lowest figures in 2005. The contrasts between the various coun-
tries is due to the different conditions that prevail in the various
countries regarding renewable energy, such as the availability of
hydropower and biomass, and also to what extent active energy
policies have been carried on by countries which has encouraged
the use of energy from renewable sources.

The EU target of 20% energy from renewable sources by the
year 2020, which has been distributed among the member states

15 KOM (2006) 848: Road path for renewable energy — Renewable energy sources in
the 21st century: building a sustainable future.

16 Directive 2009/28/EC.
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in the form of binding national targets, means that powerful mea-
sures will be required in order to reach the targets. Sweden’s tar-
get for 2020 is 49%, which is the equivalent of an increase of nine
percentage points from 2005. According to the Energy Agency’s
calculations, the use of renewable energy continued to increase
after 2005. The calculation shows that the share of energy from
renewable sources, in accordance with the directive’s definition
in 2007, amounted to a little more than 42%"".

Share of renewable electricity production

The renewable electricity production in the 27 EU member states
has increased from a little more than 13% in 1997 to 16% in 2007.
The follow-up report'®, which the European Commission disclosed
in 2007, regarding the target for renewable electricity production,
stated that the renewable electricity production in the EU, in the
year 2010, is estimated to be close to the target, i.e. 21%. The Com-
mission also noted that several countries, including Sweden, have
made tremendous progress in the development of renewable power
production. Except for Spain and Germany, these countries’ elec-
tricity production form a minor part of the total electricity produc-
tion in the EU. Therefore, developments have not been as positive
at EU level as they have among certain member states.

Renewable electricity production varies considerably
between the various member states. Countries with favour-
able natural conditions for hydropower, such as Sweden and
Austria, also have the highest renewable electricity production
figures in the EU. It should be noted that the fluctuations in the
water supply from one year to the next mean that renewable
electricity production may vary substantially for countries with
a lot of hydropower. The renewable electricity production for
Sweden amounted to 52% in 2007.

The positive development for renewable electricity pro-
duction in the EU is, to a great extent, because of increased
wind power production and also, to a lesser extent, because of
increased biofuel-based power production.

Share of biofuels
The EC directive from 2003 aims to encourage the use of
renewable motor fuels. The directive requires that the targets

17 The use of energy from renewable sources in Sweden is described in more detail
in base indicator 1.

18 KOM (2006) 849 Follow-up measure for the green book — Report on progress for
renewable energy.
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Figure 1l:1 Proportion of renewable energy for all 27 EU
member states in 2000, 2005 and targets for 2020,
according to the directive 2009/28/EC, %
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Figure 1l:2 Renewable electricity production in relation to gross
use of electricity in 2007, EU-27, %
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must be established for each member state based on reference
values which apply to the community as a whole. The reference
level for the community in 2010 is outlined in the directive and
has been set at 5.75%, and it relates to the energy content of
replaced petrol and diesel for transports on the market.
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Figure 11:3 Wind power production in the EU’s 27 member
states, 1995-2006, GWh
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Figure 11:4 Share of biofuel among the EU-27, 2006
and 2007, %
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The proportion of biofuels, calculated in accordance with the
directive from 2003, amounted to 4.9% in the year 2008 for Swe-
den. The equivalent figure for 2007 was 4%. The proportion of bio-
fuels is the ratio between the total use of biofuels (ethanol, FAME
and biogas) and the total use of petrol, diesel and biofuels.
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Among the EU-27 countries, only Germany, Lithuania and
Austria had a higher proportion of biofuels than Sweden in 2007.
Sweden’s use of biofuels is different from that of most other Euro-
pean countries because Sweden uses a relatively large amount of
ethanol. On the one hand, Sweden has a high mixture level of etha-
nol in petrol and, on the other hand, the use of E85 is widespread.
In other parts of Europe, biodiesel is the dominating biofuel.

In the renewable energy directive there is a binding target for
each member state, that 10% of the energy in the transport sec-
tor must be renewable by 2020. The calculation of renewable
energy in the transport sector in the renewable energy directive
differs slightly from the calculation procedure in the directive
from 2003. When calculating the share of renewable energy in
the transport sector in accordance with the renewable energy
directive, the use of petrol, diesel and biofuels for road trans-
ports, and the use of electricity for all transports, should be
included in the denominator. In the numerator, all use of renew-
able energy for all types of transport should be included. The
calculation of the addition from renewable electricity is either
done in accordance with the EU mix of electricity production
or in accordance with the mix of electricity production in the
country in question, measured two years prior to the actual year.
With regard to electricity use in electrical road vehicles, i.e.
rechargeable hybrids or electric cars, use should be multiplied
by a factor of 2.5 on compliance with the national transport
target. Biofuels produced from waste and/or ligno-cellulose as
a raw material can be multiplied by a factor of 2."°

The model used to calculate the share of renewable energy
in the renewable energy directive differs significantly from
the 2003.directive. For 2008, the share of renewable energy in
the transport sector in Sweden amounted to 4.9% according to
the 2003 directive. According to the calculation model in the
renewable energy directive, the share of renewable energy for
2008 was 6.8%. This is assuming that 50% of the electricity
is renewable and that all biogas is produced from waste and
can therefore be multiplied by two when calculating the target
fulfilment figure.

19 This means that, in the numerator, in the quotient for the share of renewable
energy, the quantity of energy can be multiplied by 2 for biogas from waste/
ligno-cellulose and 2.5 for renewable electricity used for road vehicles. It should
therefore be: the share renewable energy = (quantity of energy biogas * 2 + quan-
tity of energy other biofuels + renewable electricity for road vehicles * 2.5 + other
renewable use of electricity for transport purposes)/(quantity of energy petrol,
diesel, biofuels and electricity for transport purposes).
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Il How the EU’s directives are implemented in Sweden

— Energy saving

FACTS Concepts within the area of energy-
saving measures

Increasing energy efficiency is a way of achieving more effi-
cient use of energy through some form of advancement in
technology, and it means that with less amount of energy
you provide the same benefit. It may also mean an increase
in benefit but with the same amount of energy use.

Efficient energy use may mean that there is an opportunity to
supply excess energy to a different energy user, for example
using waste heat from industry to heat up a local company
or housing estate. A community may also plan to minimise
its energy use. The difference between increasing energy
efficiency and efficient energy use is that increasing energy
efficiency can be linked to making products more efficient,
such as industrial processes or properties, while efficient
energy use also means ensuring that energy is used as effi-
ciently as possible.

Energy saving implies an actual reduction of energy use
which can also lead to reduced benefits. However, needs
and experienced benefits depend on different lifestyle choi-
ces and values. Reducing your energy use by lowering the
temperature in your home, showering for a shorter period
of time or ensuring your electrical equipment is not left on
standby may be experienced as maintaining benefits for
some people, while for others the change may feel like a
drop in standards.

Energy economising is a broad and all-embracing term. By
increasing energy efficiency, being more efficient with energy
use and being economical with energy, we are able to eco-
nomise on the use of energy. Energy saving may also imply
abstaining from something.
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There are several objectives with energy saving, both at a
national and at an international level. But the objectives are
designed differently and they are also difficult to follow up
because there are no simple and clear ways of calculating
whether the objectives have been fulfilled. The objectives, at
the same time, are important because they indicate a goal to
strive for; they also promote energy efficiencies and the sen-
sible use of energy as important issues. Today, there is a broad
consensus and desire in society to improve on energy-saving
measures. Energy saving, as an overall objective, is generally
favourable both in terms of increasing energy efficiency and
environmental objectives, for example in limiting impacts on
the climate.

Energy policy objectives

The EC directives that primarily regulate energy economising
include: the energy services and efficient end-consumer use of
energy (the Energy Service Directive); the energy performance
of individual buildings; the labelling and eco-design of household
appliances and consumer appliances and a directive for energy
efficiency through the promotion of highly efficient cogeneration.
However, there is no directive which regulates the harmonised
monitoring of energy efficiency processes and energy economis-
ing throughout society. In addition to this is the EC Commission’s
action plan for a reduced use of primary energy and their Green
Book on more efficient energy utilisation, EU objectives for new
motor vehicles, plus a number of national efficiency objectives.

The energy services directive

The EU’s energy services directive stipulates that member
states must establish a national and guiding objective for more
efficient energy use within the following sectors: building,
industry and transport. This objective must provide 9% greater
energy efficiencies by the year 2016 based on average use
throughout the years 2001-2005. Companies included in the
EU’s system for emissions trading are exempt. Therefore, the
objective may be expressed as an absolute amount of energy
and may be a figure higher than 9%. The member states are not



legally obliged to reach this objective, it is merely a guideline
objective, but they are, on the other hand, obliged to try to reach
the objective through the use of cost-efficient, implementable
and reasonable measures. Measures which have been carried
out from 1991 and ahead may be included (so-called “early
measures”), if their effect can be assumed to last until 2016.

Directive on the energy performance of buildings

An important aspect of the directive on the energy performance
of buildings is contained in the Energy Declaration of Buildings
Act. This means that the owner of a property is obliged to estab-
lish an energy declaration for their buildings. On the whole, the
directive contains five requirements which must be introduced
in the member states: 1) a method to calculate a building’s inte-
grated energy performance, 2) minimum requirements on ener-
gy performance for new buildings, 3) minimum requirements on
energy performance for large renovations or changes to build-
ings, 4) energy certification of buildings and 5) inspection and
evaluation of heating systems over 15 years old.

Eco-design directive

The eco-design requirements mean that producers, importers and
retailers must deliver energy-efficient products. This means that
consumers no longer need to purchase products on the market
that consume unnecessarily large amounts of energy. In addition,
energy labelling will provide companies and individuals with the
opportunity to make a climate-smart choice which will save both
money and the environment. The eco-design requirements will
be introduced to the EU member states in three stages. In 2005,
the Framework Directive (the eco-design directive/EuP direc-
tive) came into force and was implemented in Sweden via the
Eco-design Act, which became law in May 2008. Real require-
ments will be introduced in the form of product-specific EC
regulations which will apply directly in the member states.

Directive on the promotion of cogeneration
The cogeneration directive states that the possibility of using
cogeneration to save energy is utilised insufficiently among the
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EU member states. The promotion and development of highly
effective cogeneration is a prioritised area because the ben-
efits of cogeneration can be substantial considering the savings
of primary energy, the avoidance of transmission losses and
the reduction of emissions, particularly greenhouse gas emis-
sions. In addition, the efficient use of energy through cogenera-
tion can contribute positively to the security of supply and to
improve the EU’s economic competitiveness.

The Commission’s action plan for a reduction in the use of
primary energy

The Commission’s action plan for energy efficiency points to
the possibility and economic feasibility of being able to save
at least 20% of the total primary energy by 2020 in addition to
what happens as a result of price effects, structural changes,
the natural development of technology and existing measures.
The proposed target is designed in a completely different way
than, for example, the energy services directive, and the target
is not mandatory, but was adopted by the heads of state and
government in 2007.

EU’s targets for new passenger vehicles

In December 2008, the EU made a decision on emissions
norms for new passenger vehicles, meaning that carbon diox-
ide emissions from new passenger vehicles, on average, should
not be greater than 130 g CO2/km from 2012, with a gradual
escalation to 2015 when it applies in full. The target must be
fulfilled. Car manufacturers that do not meet the target will
have to pay a fine. From 2020, the objective is to achieve an
average emissions level of 95 g CO2/km. This really means
a measure of the vehicles’ energy efficiency rather than their
carbon dioxide emissions.

National targets in the environmental target system

In Sweden, there is a target for increased energy efficiency
within the buildings sector which has been adopted by the
Swedish parliament and which forms part of the environmen-
tal target system as a sub-target under “A Good Built Environ-
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ment”. The target means that total energy use per unit of area
heated in dwellings and public/commercial premises should
be reduced by 20% by the year 2020 and by 50% by the year
2050, in relation to energy use figures for 1995. By 2020, the
dependence on fossil fuels for energy use in the buildings sec-
tor must be broken, at the same time as the share of renewable
energy must increase continuously.

The energy draft bill’s target on reduced energy intensity
The energy draft bill 2008/09:163 includes a target of 20%
more efficient energy use by the year 2020. The target is wide-
sweeping for the sector aimed at reducing energy intensity by
20% between 2008 and 2020. The government believes that
this target must be expressed as a reduction of energy intensity
which should be achieved between 2008 and 2020, i.e. that the
added energy per GNP unit in fixed prices must be reduced by
20%. The target for 2020 will embrace all sectors of society
and include efficiencies at every stage of the energy supply
process, including transformation/processing, distribution and
end use. The government’s objective here is, at the same time,
to break the relationship between economic growth and an
increase in the use of energy and raw materials.

Trends and analysis

It is difficult to follow up energy efficiency targets. The difficul-
ty lies mainly in knowing which measures should be taken into
account and then determining how the effects of these should be
measured. In order to become more efficient, often some form
of quantitative target is determined. But because energy effi-
ciencies are difficult to monitor quantitatively, there is the risk
that such targets create too great a focus on the calculation of
target fulfilment instead of really achieving cost-effective con-
trols towards increased energy economising. Therefore, targets
which are set should instead specify a desired direction and take
up increased energy efficiency as an important issue rather than
creating a large administration to calculate the impact of mea-
sures the level of which cannot be verified.

Energy efficiency, in particular, should be evaluated from a
system perspective. This means that the benefit achieved in the
form of a decrease in the utilisation of resources and reduced
emissions — which impact on the environment — and in the
long-term also lower costs, must be regarded as the real pur-
pose of increasing energy efficiency. Efficiency in itself should
not be regarded as the actual objective.
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The target, according to the energy services directive, is about
working out measures which together will be able to achieve a
total aggregated volume of increased energy efficiency (TWh)
calculated on the base years’ (2001-2005) energy use levels. This
means that anything can happen with energy use in the directive’s
final year (2016). Rather, the objective is to systematically be able
to find and include all types of measures which produce increased
energy efficiency throughout the whole period up to 2016.

In order to meet the objectives of the Swedish energy pol-
icy, the government has proposed a national 20% objective,
which is designed differently than that of the energy services
directive. The base year is the same as in the energy services
directive, i.e. 2008, which makes it clear that Sweden regards
these two objectives as working in parallel with each other. The
objective for 2016 means an increase in energy efficiency of
1% a year, while the objective for 2020 means a reduction in
energy intensity by approx. 1.7% per year. However, the differ-
ent ways of measuring efficiency and the different proportions
of the objectives means that they are not entirely compatible.

Different approaches and calculation models are required,
on the one hand, to be able to evaluate an increase in energy effi-
ciency as a result of a specific action and, on the other hand, in
order to follow up increased energy efficiency at an aggregate
level in society. The development of energy efficiency within
society at an aggregate level is often described in ways which
include the total effects of various actions from a systems per-
spective. Energy intensity is one of these concepts. This relates
to the relationship between society’s total production and total
use of energy in the form of supplied primary energy, including
the transmission losses which take place up to the end-user’s
use of, for example, electricity. The energy services directive
is about the promotion of the efficient end-use of energy and
imposes demands on the member states to provide a precise
objective which should act as a guide and which should amount
to at least 9% by 2016.

In order to be able to summarise all energy forms to one
numeric value, a recalculation is required so that there is a
common dimension. But, at the same time, there is not one
relevant and scientifically correct formula for all situations
for the recalculation of all energy types or energy carriers to
one common numeric value which can be used to determine
whether, for example, a target level of a 9% improvement in
efficiency has been achieved. Locally produced solar heating
or utilised waste heat is not quantitatively compatible with the



withdrawal of electricity during a peak period in the electricity
system. (Appendix II of the energy services directive provides
examples of factors for certain energy carriers which may be
employed when the use of different energy forms is added
together to form one common numeric value which is then used
to calculate the achieved energy efficiency. For electricity, the
factors 1.0 or 2.5 are specified as factors which a member state
may choose without specifying any reason for the choice.)

The design of the Commission’s 20% target aims to limit the
total use of primary energy to the level used in 2020, in relation
to forecast growth, without further efforts being made for more
efficient energy use to the same year. Whether this is all about a
reduction or an increase in energy use in TWh calculated from
current levels depends on how the development is forecast.
How difficult this objective is to achieve will greatly depend
on which forecast is used.

Energy intensity as a measure of general level

When energy use is related to GNP it will be possible to iden-
tify how efficiency is to be developed at a very general level.
Energy intensity is a very aggregated measure and, in itself,
says nothing about the underlying causes. For example, it says
nothing of the type of fuel used or whether the industrial struc-
ture or the state of the market has changed. The indicator is,
however, widely used internationally and is of interest together
with additional information.

Between 1983 and 2007, energy intensity in Sweden decreased
by approx. 1.2% per year. Since 1990, the pace of improvement
increased somewhat and was on average approx. 1.5% per year,
to once again return to 1.2% per year between 2000 and 2007.
The decrease during the 1970s and 1980s is primarily because of
reduction in energy intensity within certain industries, which can
be explained by the increases in energy prices during the period.
During the period after 1993, the reduction in energy intensity
is better explained as a result of the structural changes that took
place, the development of less energy-intensive industries, such
as telecommunications products, pharmaceuticals and service
industries, which have experienced heavy growth.

Sweden, as with most other EU-15 countries, except for
Portugal and Spain, has a declining energy intensity. Despite
the fact that the climate is cold and that there is still a large
proportion of heavy industry, energy intensity is roughly the
same as the average for other EU countries.
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Figure lll:1 Energy intensity, expressed as the relationship
between gross domestic use of energy (kilogram
oil equivalents) and gross national product, GNP
(Euro). Gross domestic use of energy is calculated
as the total use of coal, electricity, oil, natural gas
and renewable energy sources. GNP is calculated i
n fixed prices with the base year 1995 (ESA95).
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Figure IlI:2 Specific energy use for heating, excluding hot
water, climate-corrected and expressed in kilogram

oil equivalents per square metre.
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Figure 1lI:3 Vehicles’ specific energy use in kilograms of oil
equivalents per passenger kilometre.
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A comparison of EU countries’ energy intensity is not
entirely unproblematic. There are a number of differing factors
which influence energy intensity, such as the countries’ differ-
ent geographic conditions, climate and the type of industries
they have. In countries with a cold climate, energy require-
ments for heating will be higher than for other countries with a
milder climate. At the same time, countries with a hot climate
require energy to be able to provide cooling. Countries that
have a high proportion of raw material industries, as a rule,
use more energy than countries that import products that are
already processed for use in different industries.

Energy-efficient heating in buildings

In Sweden, the sector dwellings and public/commercial prem-
ises has a long tradition of making demands on how energy
is used in buildings. A part of the reduction in the Swedish
temperature-corrected energy use is due to conversions to heat-
ing systems, e.g. from oil to heat pumps or district heating. At
the same time, these statistics only include losses which arise in
the building’s own energy system. The losses occurring in the
generation and distribution of electricity and district heating
are assigned to the supply sector. If a customer changes, for
instance, from oil-fired heating to electric heating or district

805SAPQ :80IN0S
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Figure lll:4 Industry’s energy intensity, calculated as the
relationship between final energy use in kilogram
oil equivalents and the value of refinement in
national prices (2000) and currencies which were
later converted to the Euro in 2000.
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heating, the energy use in the dwellings and services sector will
therefore decrease, while the energy use in the supply sector
will increase. (For further information, see base indicator 12).

Energy-efficient passenger vehicle transports

The Swedish Road Administration’s reviews show that Swedish
passenger vehicles are among the largest consumer of fuel in
Europe, a situation which, to a great extent, can be assigned to
the size of Sweden’s passenger vehicles. The overall efficiency
level of the Swedish transport sector is about average within the
EU-15, but Sweden still has the highest level of energy use per 10
km in the EU. (For further information, see base indicator 20).

Energy efficiency in industry

Sweden’s industry shows a reduction in energy use compared
with value added. However, in an international comparison, the
energy use of Swedish industry per value added is high. This
does not necessarily mean that Swedish industry makes use of
energy less efficiently than industries in other countries. This
is due to the different roles the international division of labour
has where Sweden’s industrial production, to a greater extent,
is based on unprocessed raw materials. (For further informa-
tion, see base indicator 8).
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Background indicators

The background indicators shall make it easier for the reader to place the other indica-
tors in a wider context. The aim is to provide a picture of the energy system as complete

as possible.




BACKGROUND INDICATORS

A Total energy supply by energy carriers

Figure A:1. Total energy supply by energy carriers
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Since the beginning of the 1970s, the total energy supplied
has increased by 35%.2° The energy supply during 1970
amounted to 457 TWh, and in 2007 it was 619 TWh.?! The
composition of the energy supply has changed significantly
in the past 37 years. In 1970, 350 TWh of the total energy
supply consisted of crude oil and oil products, compared
with 203 TWh in 2007. During the same period, nuclear pow-
er and biofuels have mainly replaced oil. In 2007, nuclear
power accounted for 184 TWh of the total energy supplied,
which gave 64 TWh of electricity (the remainder were con-
version losses in nuclear power plants). With regard to bio-

Figure A:2. Energy intensity, total energy supplied and GNP
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fuels?? (including peat and waste etc.) supply has more than
doubled since 1970. In 1970, biofuels contributed 43 TWh,
and in 2007 this increased to 119 TWh. Hydropower con-
tributed 41 TWh in 1970 and 66 TWh in 2007%. Wind power
has greatly increased from the time when wind power parks
started to be built around 1997, but it only makes up a small
part of the total energy supply, 1.4 TWh per year in 2007.
From 1980, district heating from heat pumps has increased,
and today makes a little less than 6 TWh. The energy sup-
plied from coal and coke has basically remained constant
during this period. Since the introduction of natural gas in
1985, supplies have increased to 11 TWh in 2007.

20 In the reported energy supply figures, net imports of electrical energy are includ-
ed. However, this net import is not included in the diagram, as these values may
be negative.

21 Reported in accordance with the international method, i.e. conversion losses in
nuclear power are included.
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22 In this and other background indicators, peat and waste have been included in the
record for biofuel. However, peat is neither renewable (in the short term) nor a
fossil fuel, from a geological point of view, and waste, to a certain extent, also has
fossil content.

23 Actual production.
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B Total final energy use by energy carriers

Figure B. Total final energy use by energy carriers The total final energy use has increased from 381 TWhin 1973
to 404 TWh in 2007. This means that the final energy use has
increased by only 6% in almost 35 years. The use of all energy
carriers, with the exception of oil products, has increased at
different rates. Oil use in Sweden has declined from 243 TWh
to 127 TWh between 1973 and 2007. After the oil crises in the
1970s, the Swedish energy policy has focused on reducing the
use of fuel oils. In 1973, oil use accounted for 64% of the total
final use, and in 2007, the proportion was 31%. Electricity,
district heating and biofuels® have largely replaced oil for heat-
ing. Electricity use has increased from 69 TWh in 1973 to 131
TWh in 2007. During the same period, the use of district heat-
ing has increased from 16 TWh to 49 TWh. During the period,
biofuel use has increased from 40 TWh to 74 TWh.

TWh
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24 1In this and other background indicators, peat and waste have been included in the
record for biofuel. However, peat is neither renewable (in the short term) nor a
fossil fuel, from a geological point of view, and waste, to a certain extent, also has
fossil content.
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BACKGROUND INDICATORS

C Total final energy use by sectors

The total final energy use (excluding conversion and distribu-
tion losses) in the transport sector has increased the most, by
78% since 1970. The energy use in industry decreased between
1970 and 1982, and then resumed the upward trend. In 2007,
the use was at the same level as in 1970; at the same time, indus-
trial production during the period has increased and continuous
efficiency improvement work in industry has resulted in less
energy being used per unit produced.

In 1990, the Swedish pulp and paper industry accounted for
58% of the total Swedish biofuel use, and in 2006, for 48%.
After 1983, statistics are available for the individual sectors
and show that the energy use in these sectors has remained
relatively constant. The energy use in the residential sector
(calculated as purchased energy) is 4% lower than in 1983.
Since 2007 was a warm year, the space heating requirements
were lower. During the cold years (e.g. 1985-1987 and 1996),
energy use in the residential sector was higher.

The energy intensity in the user sector, i.e. final use per
GNP, has dropped during the whole of the period. The reduc-
tion is due to the GNP having increased, while the total final
energy use has remained relatively constant. An important fac-
tor is also that oil for space heating during the same period has
been replaced, to a large extent, by electric heating and district
heating. This means that the energy conversion losses have
been moved from the end user sector to the energy conversion
sector.? For a given heating requirement, the energy use at the
end user stage therefore decreases.

25 The Energy Agency and Angpanneforeningen AB, “Allt eller inget — Om system-
grinser for byggnaders uppviarmning”, 2004 [Everything or nothing — System
limitations for the heating of buildings].
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Figure C:1 Total final energy use by sectors
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BACKGROUND INDICATORS

Figure C:2 Energy intensity, total final energy use and GNP
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Figure C:3 Total energy supplied, total final energy use and GNP
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BACKGROUND INDICATORS

D Total energy supplied for electricity generation

by energy carriers

Since 1970, the total energy supplied for electricity generation
has increased from 89 TWh to 269 TWh in 2007. The use of the
energy for electricity generation has changed radically since the
1970s. In the early 1970s, hydropower and fossil fuel based con-
densing power accounted for most of the power generation in
Sweden. One of the results for the change in the Swedish energy
policy was an extensive expansion of nuclear power, which sub-
stantially increased the amount of energy supplied for power
generation. The use of oil for electricity generation decreased
substantially, and just over 1.5 TWh of oil were used in 2007
for electricity generation in Sweden. Today, nuclear power and
hydropower accounts for approximately 90% of the total sup-
ply of electricity. Wind power has greatly increased in relative
terms since 1993, but it still makes only a small contribution and
accounts for 1% of the total power generation. In 1993, wind
power accounted for 0.05 TWh, which has increased to approx.
1.4TWhby 2007. CHP generation and industrial back-pressure
dominate combustion-based electricity generation (see Figure
D:2), whereas oil-fired condensing power stations and gas tur-
bines mainly serve as reserve capacity.

The use of biofuels? for generating electricity increased
substantially in recent years, amounting to 12 TWh in 2007.
Regulatory instruments in the form of the electricity certifi-
cates system and investment grants for biofuel-based CHP
generation have made a substantial contribution to the increase
in biofuel use for electricity generation.

26 In this and other background indicators, peat and waste have been included in the
record for biofuel. However, peat is neither renewable (in the short term) nor a
fossil fuel, from a geological point of view, and waste, to a certain extent, also has
fossil content.
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Figure D:1. Total energy supplied for electricity generation by

energy carriers
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E Total energy supplied for district heating
generation by energy carriers

In the early 1970s, oil was virtually the only fuel used for dis-
trict heating generation. In spite of the oil crises in the 1970s,
it was not until well into the 1980s that the use of oil for dis-
trict heating generation declined. When oil was phased out in
earnest in the early 1980s, the use of coal and coke for dis-
trict heating generation increased, but this application also
decreased during the 1990s. At the same time as the use of oil
decreased, the energy supplied for district heating generation
from electric boilers, heat pumps and waste heat from industry
increased. Since the 1990s, the use of biofuels?” for district
heating generation has increased dramatically and has largely
replaced oil. In 2007, the total energy supplied from biofuels
for district heating production was 32 TWh, this compares with
the figure for 1970, which amounted to 1 TWh. During years
with cold winters, such as 1996, the use of oil increased for
district heating production. The reason for the increased use
of oil during those years is that oil is generally used for peak
load generation.

27 In this and other background indicators, peat and waste have been included in the
record for biofuel. However, peat is neither renewable (in the short term) nor a
fossil fuel, from a geological point of view, and waste, to a certain extent, also has
fossil content.
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Figure E Total energy supplied for district heating generation
by energy carriers
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Base indicators

The 20 base indicators are used for following up of the Swedish
energy policy objectives and they are updated annually.




BASE INDICATORS

1 Share of energy from renewable sources

The use of renewable energy in relation to final energy use
in Sweden has increased steadily since the beginning of the
1990s and amounted to 42% in 2007. An increase in the use
of renewable energy for district heating production and a hea-
vy increase in the use of biofuels in industry are important
explanations to developments since 1990. Since 2003, when
the electricity certificate system was introduced in Sweden,
an increased electricity production from renewable sources
has also contributed to a higher share of renewable energy.
The renewable electricity production and the use of biofuels in
industry accounted for the largest contribution to the share of
energy from renewable sources in 2007.

Energy policy objectives

The energy policy objectives emphasise the importance of
increasing the use of energy from renewable sources and main-
taining the use of fossil fuels at a low level. A continued adapta-
tion of the energy system and a higher level of supply security
through greater diversification are two important reasons to
promote the use of renewable energy sources in Sweden.

The national energy policy objectives for renewable energy
are being increasingly influenced by the EU’s ambitions and
efforts made to increase the use of renewable energy in the EU.

The EU decided, in December 2008, that 20% of the energy
use in the EU in 2020 must come from renewable energy sources.
Through the directive,” binding objectives have been adopted for
all member states for 2020. For Sweden, the directive means that
the use of renewable energy will increase to 49% by 2020.

The EC directive®® on the promotion of electricity produc-
tion from renewable sources aims to increase the share of
renewable electricity production in relation to energy use. The
directive sets no binding targets, but requires the member states
to set national targets and gives reference values for these tar-
gets. The national target for renewable electricity generation

28 2009/28/EC.
29 2001/77/EC.
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in Sweden is to increase the annual electricity generation from
renewable energy sources in the electricity certificate system
by 17 TWh by 2016 compared with the 2002 level (6.5 TWh).
There will be an increase in the target. The Swedish Energy
Agency will investigate how an increase by 25 TWh from 2002
up to 2020 can be carried out.

Trends in Sweden

Share of renewable energy

The use of renewable energy is reported here in accordance
with the definition provided in the EU directive on the pro-
motion of energy from renewable sources.’® According to the
directive, the proportion of renewable energy is calculated as
the ratio of renewable energy to final energy use, including
transmission losses and use of electricity and heat for electric-
ity and heat generation (see the FACTS box).

The use of renewable energy increased in Sweden from 33%
in 1990 to 42% in 2007. The final amount of energy use, the
denominator, increased from 392 TWh to 437 TWh between
1990 and 2007, while renewable energy, the numerator,
increased from 130 TWh to 185 TWh during the same period.

The increased use of renewable energy that has taken place
since 1990 can, to a great extent, be explained through the increase
in the use of renewable district heating production and the increase
in the use of biofuels in the industrial sector, primarily the forestry
industry. Of the absolute increase in renewable energy between
1990 and 2007, 36% is attributable to renewable district heating
production and 22% to an increased use of biofuels in indus-
try. Renewable electricity production accounts for 10% of the
increase. Since 2000, the increase in renewable energy can also
be explained through an increased use of heat pumps.

Of the total amount of renewable energy in 2007, renewable
electricity and use of biofuels in industry (185 TWh) account-
ed for the largest sub-posts. Renewable electricity production
accounted for 79 TWh and biofuel use in industry for 55 TWh.

30 2009/28/EC.
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Figure 1:1 Share of renewable energy in Sweden 1990-2007, %
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Electricity production from renewable sources
Electricity production from renewable sources amounted to
79.2 TWh in 2007, of which, hydropower (corrected for a nor-
mal year) accounted for 68.1 TWh,*! wind power for 1.4 TWh
and biofuel-based*> CHP generation for 9.7 TWh. In the same
year, total electricity production (corrected for a normal year
with hydropower) amounted to 149 TWh, meaning that less
than 53% of the total electricity production came from renew-
able energy sources. The trend for the share of renewable elec-
tricity production in relation to total electricity production is
increasing. Biofuel-based electricity production has increased
dramatically over the past few years, which can be seen as a
result of a direct policy, strong government measures, such as
investment grants to biofuel-based cogeneration plant, and the
electricity certificate system.

The electricity certificate system was introduced on 1 May
2003, and is a market-based support system for renewable
electricity production, see the FACTS box. The system aims to
achieve national targets for renewable electricity production in a
cost-effective manner. The objective of the electricity certificate
system is to increase annual electricity generation from renew-
able energy sources and peat by 25 TWh by 2020, compared
with the 2002 level.

During 2007, the amount of electricity generation that was
entitled to electricity certificates amounted to 15.0 TWh, with
peat accounting for 0.8 TWh. Biofuel-based cogeneration
accounted for 60% in 2008, hydropower for 18% and wind
power for 40% of the total amount of renewable electricity pro-
duction in the electricity certificate system.

Reasons and relationships

Renewable energy has increased significantly in Sweden
throughout the period 1990-2006. To a great extent, develop-
ments can be explained through the use of an active energy
policy aimed at a transition to a more sustainable energy sys-
tem where renewable energy sources play an extremely impor-
tant role. Energy taxation, which includes energy tax, carbon
dioxide tax and sulphur tax, has been a means of control which,
to a great extent, has increased the use of renewable energy

31 According to the calculation model in the renewable energy directive. There is a
degree of correction for dry/wet years, i.e. not the same as the actual production
reported in background indicator A, 66 TWh.

32 Including renewable waste.
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Figure 1:3 Total supply of biofuels*, biofuel-based electricity Figure 1:5 Renewable electricity generation in the electricity
production and district heating from biofuels, TWh certificate system distributed between hydropower,
wind power (onshore and offshore) and biofuel-
based power, TWh.

120 g ‘é’ 16
§¢
o |3 o 14 >y
100 8% ~
~ D w
o O
3=
vg _//
80 38 S
L 5o 10
L™ Sz
=" i
60 8> 8
m
3
S
z 6
40 %
&
3 4
g
20 oy __——
o
ot E A |
e — | ‘ | | ‘ ‘
0 0
QN > H O A DO LD S H $H H &
&P ,\q&,\q&\q‘b IR IR R ) (,9&%0% & S 2003 (8 months) 2004 2005 2006 2007 2008
@ Total supply of biofuels @ Biofuel-based district heating production e Total @ Hydropower Wind, sea
Biofuel-based electricity production Biofuels Wind, land

Figure 1:4 Share of renewable electricity production in relation
to the total amount of electricity produced
(corrected for a normal year — hydropower)
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for heating purposes. Energy and carbon dioxide taxation has
meant that the competitiveness of biofuels has been given a
boost compared with fossil fuels. The energy taxes for fos-
sil fuels have been successively increased since 1990. Another
important means of control which directly promotes the use
of renewable energy for electricity production, and which has
had a considerable effect, is the electricity certificate system,
which was introduced in 2003.

Further examples of government measures which have
promoted the use of renewable energy include: support for
biofuel-based CHP generation (1991-1997), the local invest-
ment programme (LIP) (1998-2002), the climate investment
programme (KLIMP) (2003-2008), the Emissions trading
scheme (2005-), support for conversion from electric heating
and oil in single-family houses and support for conversion in
public premises (2005-).

The landfill prohibition introduced in 2002, regarding the
waste disposal of sorted combustible waste and which from

FACTS Share of renewable energy in accordance
with the 2009/28/EC directive

The share of renewable energy in accordance with the EU
directive with binding targets until 2020 regarding renewable
energy, should be calculated as the ratio between renewable
energy and final energy use. Renewable energy according to
the directive should be calculated as the sum of:

electricity produced from renewable sources.

district heating and district cooling produced from ren-
ewable energy.

use of other renewable energy for heating purposes
and processes in industry, households, the service sec-
tor, agriculture, forestry and the fishing industry.

d) the use of renewable energy for transports.

The final energy use is made up of final energy use in the
industrial sector, the transport sector, dwellings and service,
agriculture, forestry and the fishing industry. In addition, the
use of electricity and heating in the energy sector in con-
nection with electricity and district heating production and
the transmission losses in the electricity and district heating
networks are included.
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2005 was expanded to include all organic waste, is an impor-
tant explanation to the increase in waste combustion in the dis-
trict heating system from the year 2000 and onwards.

Inadditiontotheuse ofrenewable energy whichhasincreased
the dependence on strong control measures, the forestry indus-
try’s production increase since 1990 has also contributed to an
increased use of renewable energy. The forestry industry uses
large amounts of wood fuels and spent liquors in the industrial
processes. The internal use of biofuels in the Swedish pulp and
paper industry alone accounted for approximately 27% of the
total renewable energy use in Sweden.

FACTS Electricity certificate system

On 1 May 2003, a market-based support system was intro-
duced for renewable electricity generation based on elec-
tricity certificates. The system aims to achieve the national
targets for renewable electricity production. The aim of the
system is to increase the amount of electricity generated
using renewable sources of energy by 17 TWh from 2002 to
2016. There will be an increase in the target. The Swedish
Energy Agency will investigate how an increase by 25 TWh
from 2002 up to 2020 can be carried out.

The electricity certificate system will reduce production
costs and strengthen the development of new renewable
electricity production via the electricity producers receiving
an electricity certificate for each MWh on electricity produ-
ced. With all users of electricity having to purchase electricity
certificates in relation to electricity use, with the exception
of electricity-intensive industry, a market arises which pro-
duces a value for an electricity certificate. The proportion of
electricity certificates that should be purchased (quota) is
regulated by law and varies from year to year. The system
includes a time limit for the right to be allocated electricity
certificates in order to avoid costs for electricity consumers
for commercially self-sustaining plants, and so that com-
petition will not be distorted by subsidising commercially
self-sustaining generation. Plants that have been taken into
operation after the introduction of the system have the right
to electricity certificates for 15 years, although no later than
to the end of 2030.
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2 Use of fossil fuels in relation to total

energy used

Compared with many other countries, Sweden has a low pro-
portion of fossil fuels.’> During the past 20-year period, the
proportion of fossil fuels in relation to total energy use has
declined. However, the use of fossil fuels varies widely in the
different user sectors.

Energy policy objectives

The Swedish energy policy expresses the ambition to maintain
a low level of fossil fuel use. In December 2008, the EU decid-
ed that 20% of the energy use in the EU in 2020 must come
from renewable energy sources, and that 10% of the energy in
the transport sector must be renewable. For Sweden, the divi-
sion of responsibility that has been agreed means that 49% of
energy use will be renewable by 2020. The share within the
transport sector is the same for all countries.

Trends

Overall, the proportion of fossil fuels has decreased since the
1980s. No sector shows a long-term increase in the share of
fossil fuels.

The transport sector still uses predominantly fossil fuels
(petrol, diesel fuel, oil, aviation kerosene etc.). The share of
fossil fuels in relation to the total energy use in the transport
sector has remained relatively stable for a long period, but the
share has decreased in recent years. Oil bunkered for foreign
shipping is not included in the indicator. During the whole of
the period, electricity generation has been largely free from the
use of fossil fuels, although its use can be expected to increase
somewhat in the future if CHP generation plants are built using
natural gas as the fuel.

The share of fossil fuels used in other sectors has decreased
during the period. The reduction was highest for district heating
generation, the residential sector and the public services sector.

33 Calculations in this indicator follow the same definitions as in the previous year’s
publication. The definitions differ in some cases from the definitions in the theme
indicators on renewable energy, but have been kept so that they can be compared
with previous years’ calculations.
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The proportion of fossil fuels used in industry has decreased
somewhat.*

Reasons and relationships

The transport sector is the sector that has the most difficulty in
changing to a different energy carrier. Energy use for transport
is continually increasing, and alternative solutions for trans-
port are therefore one of the greatest policy challenges.

The fossil fuels used in dwellings and public services con-
sist mainly of oil, but the use of oil in these sectors has steadily
declined. An important reason for this is that the competitive-
ness of oil, compared with other sources of energy, has been
significantly impaired because of increased taxes and higher
world market prices. Oil is being replaced, principally, by heat
pumps, district heating and pellet-fired boilers. Various regula-
tory instruments, in the form of conversion grants and invest-
ment grants, have contributed to the development.

The proportion of fossil energy used in industry has
decreased, which is due to a combination of increasing energy
prices and international competitive pressure. These factors
have encouraged continuous efficiency improvement work
in energy-intensive industries, at the same time as production
has increased. The European emissions trading system intro-
duced in 2005 provides industry with increasing incentives for
reducing the use of fossil fuels. Industrial companies that are
included in the programme for energy efficiency improvement
in electricity-intensive industry (PFE) are given tax relief on
the electricity used in manufacturing processes, ranging from
the ordinary 0.5 6re/kWh to 0 6re/kWh. All industrial compa-
nies pay 21% of the carbon dioxide tax.*

The low proportion of fossil fuels in the Swedish energy
system can be explained, in part, by Sweden’s high electricity

34 For industry, the consumption of fossil fuels is intended for energy purposes, for
example heating, fuel for ovens and for the operation of stationary machinery.
Fossil fuels used as a raw material within industry are not included in the indica-
tor.

35 More about industry and PFE can be found in base indicator 9 — Electricity con-
sumption by industry per value added.
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FACTS

The fossil fuels in this indicator are coal, coke, oil, natural
gas and town gas. Peat is also included in the calculation of
the fossil proportion, although peat is neither renewable (in
the short term) nor fossil in the geological sense. To a certain
extent, waste has a fossil content, but is not included in the
fossil proportion in this indicator.

Figure 2. Use of fossil fuels (and peat) in relation to the total
energy used (including losses) in various sectors
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use compared with other countries, and the fact that electric-
ity generation is largely based on non-fossil energy carriers
(hydropower, nuclear power, biofuels and wind). Biofuels are
used, to a large extent, in industry, principally the forest indus-
try, instead of fossil fuels.

Sweden has an extensive district heating sector that uses
only small amounts of fossil fuels. Twenty years ago, district
heating generation was mostly based on fossil fuels, but district
heating generators have largely changed over to other energy
carriers, principally wood fuels, waste, waste heat and heat
pumps, in pace with increasing fuels prices.



3 Degree of self-sufficiency

The use of domestic energy carriers in the form of hydropower
and biofuels is high, but since all oil, natural gas, coal and
uranium are imported, the degree of self-sufficiency is stable at
around 30%. The proportion of domestic electricity generation
corresponds to the domestic demand, but varies mainly with
the weather conditions and hydrology.

Energy policy objectives

The energy policy objectives emphasise the importance of a
safe and secure energy supply. However, in pace with increased
internationalisation and the deregulated Nordic electricity
market, the importance of the degree of self-sufficiency for a
secure energy supply has been toned down. The degree of self-
sufficiency is still an interesting measure, as long as the legisla-
tion is not harmonised between the various countries. Accord-
ing to the objectives, electricity supply will be secured by an
energy system that is based on durable, preferably domestic,
and renewable energy sources, and on efficient energy utilisa-
tion.

Trends

The degree of self-sufficiency in the Swedish energy supply is
relatively low and has been just below 30% in the past 10 years.
This means that more than 70% of the energy used is imported.
The trend is, however, a weak increase in the degree of self-
sufficiency. From the security of supply aspect, it is important
to point out that, although just over 70% of the energy used in
Sweden is imported, it is only 2% that cannot be replaced at
short notice with energy from a different supplier or without the
need for major investments. For Finland, the equivalent amount
is 10% and for Germany it is 26%. In Sweden and Finland, it is
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natural gas that accounts for non-substitutable energy, whereas
Germany has both a specific gas and oil requirement.*

Even though the total trend is slightly on the increase, the
changes in the respective shares of the various energy carriers
are greater. The proportion of biofuels has increased signifi-
cantly, and wind power has also increased. The proportion of
heat pumps?®” increased dramatically at the beginning of the
period, but this figure has declined in recent years. The propor-
tion of hydropower has decreased somewhat, while the propor-
tion of nuclear fuel has remained fairly stable. The proportion
of oil has dropped significantly between 1983 and 1990, but
has remained relatively stable since then. The proportion of
natural gas has increased, whereas the proportion of coal has
remained fairly constant during the period.

The proportion of domestic electricity generation remained
relatively constant, at more than 100% up to the deregulation
of the electricity market in 1996. After deregulation, the pro-
portion fluctuated somewhat from year to year, partly because
of the increased trade between countries, but mostly because
of the decommissioning of less profitable generation capacity
and because of purely meteorological conditions. During 1996,
2000, 2002 and 2003, which were dry and cold years, Sweden
was a net importer of electricity. A degree of self-sufficiency
in electricity higher than 1 means that Sweden generates more
electricity than that needed in the country. It is important to
emphasise that a degree of self-sufficiency higher than 1 in
electricity means, admittedly, that Sweden is a net exporter
of electricity, but additional electricity imports are still neces-
sary during high-load periods, and there are many hours during
the year when Sweden imports electricity from neighbouring
countries, depending on where the generation cost is lowest.

36 IEA’s OECD Countries Energy Balances 2006 for 2004, and the Energy Agency’s
calculations.

37 Official statistics in the district heating systems only include heat pumps. There
has been a large increase in the number of small heat pumps, but these figures are
not included in the official statistics used here.
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Reasons and relationships

Domestic energy in Sweden consists of hydropower, biofuels,
district heating from heat pumps* and wind power. The import-
ed energy consists principally of nuclear fuel, oil, coal and
natural gas and, in certain years, imported electricity. Domes-
tically generated electricity is all electricity generated in the
country, regardless of the fuel on which generation is based.
This means that, for example, nuclear power generation, which
accounts for around 45% of the total electricity generation, is
domestic electricity generation, even though the nuclear fuel
is imported. This also applies to electricity generation based
on fossil fuels.

Since 1987, which was the first year when all nuclear
power plants were already commissioned, renewable energy,
principally biofuels, basically accounted for the whole of the
increase in energy use. The use of biofuels has been stimulated
principally by taxes on fossil fuels and by support measures,
such as electricity certificates, which have made biofuels more
competitive.

38 Note that biofuels in this indicator are classed as domestic. Some of the biofuels
are in fact imported.

39 Constituent energy content to heat pumps from underground, lakes, land and air.
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Figure 3. Degree of self-sufficiency
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4 Combined Heat and Power generation

A CHP generation plant simultaneously generates electricity
and heat. This is an efficient energy conversion method with
low total losses. Sweden uses a relatively low proportion of
the heat demand in district heating networks and in industrial
plants as a base for electricity and heat generation in CHP
plants. In 2007, around 34% of the heat demand was supplied
by district heating systems through CHP plant. The generation
of electricity in CHP operation accounted for 9% of the Swe-
dish electricity generated, including transmission losses.

Energy policy objectives

The energy policy objectives emphasise the importance of high
energy efficiency and good conservation of resources. CHP
generation provides scope for energy conversion at high effi-
ciency and therefore leads to both of these objectives.

Trends

The long-term CHP generation trend in relation to energy
use is on the increase. In 2007, 9% of the electricity used was
generated in CHP plants. The trend towards heat generation in
CHP plants is also on the increase. In 2007, 34% of the heat
demand was supplied by district heating systems with CHP
generation, which is a relatively small proportion. A contribu-
tory reason for the heat base in the district heating systems
not being used to a higher degree for CHP generation is that
the district heating system consists of a large number of local
networks in which the actors are sometimes small companies
that would find it difficult to raise the funds for investing in
electricity generation.

The fuel used for generating electricity and heat in CHP
plants in the district heating network has changed over the years.
In 1983, just over 7% of the fuel used was biofuel,** while oil
was the most common fuel (57%), followed by coal (36%). In

40 In this and other background indicators, peat and waste have been included in the
record for biofuel. However, peat is neither renewable (in the short term) nor a
fossil fuel, from a geological point of view, and waste, to a certain extent, also has
fossil content.
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2007, the proportion of biofuel had increased to almost 71%,
while coal accounted for 15%. The amount of coal used is at
the same level as in 1983, but this figure has fluctuated during
the period. Oil has been largely replaced by biofuels and now
accounts for only 4%, even though, today, much more electric-
ity and heat are generated in Sweden’s CHP plants.

A high proportion of biofuels was used at an early stage for
power generation in industry, but the development was similar
to that for electricity generation in the district heating network,
although the increase has taken place somewhat later in time.
Since the mid-1990s, a clear increase is discernible in the use
of biofuels and a reduction in the use of oil. Today, biofuel
accounts for more than 83% compared with 54% in 1983.

Reasons and relationships

CHP generation is used both in district heating systems and in
industry. The use of CHP generation in Sweden is still relatively
low compared to Finland, for example, and there are several rea-
sons for this. One reason is that Sweden decided to invest in
nuclear power as a supplement to hydropower, and did not, there-
fore, have the need for this electricity generation. The invest-
ments meant that an electricity surplus and interest shown by the
power companies to invest in municipal cogeneration plants was
small. Another reason is that electricity generation in CHP plants
had previously been treated unfavourably with regard to taxa-
tion compared with Nordic electricity generation in condensing
power stations. Long periods of low electricity prices have made
CHP generation unprofitable, even in existing plants.

The conditions for CHP generation have changed radi-
cally over time. In the early 1990s, investment support was
introduced for biofuel-based CHP generation, which resulted
in an increase in generation. When the electricity market was
deregulated in 1996, electricity prices fell so much that CHP
generation became economically uncompetitive and genera-
tion tapered off. New investment support was introduced in
1997 for biofuel-based CHP generation, and additional genera-
tion capacity was built. Today, the investment grant has been
replaced by the electricity certificate system.
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The electricity certificate system has been operative since
1 May 2003, which favours biofuel-fired CHP generation.
Because of this regulatory instrument, biofuel-based CHP gen-
eration is normally by the far the most profitable alternative
for district heating companies that need new heat generation.
Before the introduction of the electricity certificate system,
many biofuel-fired hot water boilers were built, i.e. systems
without electricity generation.

From 1 January 2004, CHP generation in district heating
systems was put on an equal footing with CHP generation in
industry, also known as industrial back-pressure generation,
from the point of view of taxation, meaning that the taxation
of CHP generation in district heating systems is taxed more
favourably than in the past. The electricity generated is still tax
exempt, whereas the heat generated is not subject to energy tax
and carbon dioxide tax is reduced to 21%.

Plants over a certain size can be included in the EU system
for Emissions trading, which imposes an extra cost on plants
that use fossil fuels,* which is in-line with the work being done
to achieve the climate objective.

The technical potential of CHP generation depends on the
available heat base provided by the district heating systems and
the process heat demand in industry. Two important parameters
for the development of CHP generation are the extent to which
the existing heat base is utilised and how the magnitude of the
heat base develops.

Although the use of CHP generating stations is profitable,
there are also other ways of generating heat for district heating,
which are valuable from the point of view of resource conser-
vation and environmental considerations. One example is the
utilisation of industrial waste heat, i.e. heat that would other-
wise not be put to use. Oil is being replaced principally by heat
pumps, district heating and pellet-fired boilers. However, the
magnitude is still limited.

41 From 1 January 2008, these plants do not receive free allocations of emission rights
but need to purchase their entire requirements. At the same time, they do receive a
tax exemption of 85% on the carbon dioxide tax for the consumption of other fuels
other than petrol and oil, which is taxed highly during the manufacturing processes
in industrial operations. A tax exemption is granted at 85% of the carbon dioxide tax
on fuel used for the production of heating during CHP generation.
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Figure 4:1 Electricity generation in CHP operation (district
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heating and industry) in relation to the total
electricity use (including transmission losses).
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Figure 4:2 Generation of heat for district heating in CHP
operation in relation to the total heat use of district
heating (including transmission losses)
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Figure 4:3 Fuel input for electricity and heat generation in CHP
plants in the district heating network
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FACTS Combined heat and power generation

The concept of combined heat and power (CHP) generation
means that electricity and heat are generated simultaneously.
CHP generation is much more efficient than other alternatives
for fuel-based separate electricity generation and separate
heat generation, viewed from the total utilisation of the energy
in the fuel. System efficiency is roughly twice as high. A pre-
requisite for CHP generation is the proximity to an area where
there is a heat requirement. Heat generation can be used
either for district heating or for process heat in industry.
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5 Power balance

The historically strong Swedish electricity balance was wea-
kened drastically following deregulation; power stations were
shut down, while the demand for electricity increased. Howe-
ver, since 2000, the installed capacity has steadily increased,
while the peak load demand has remained stable in recent
years. The electricity balance is now largely satisfactory, par-
ticularly taking into account the import capacity.

Energy policy objectives

Securing the availability of electricity is a focal part of the
energy policy objectives. These also state that the secure avail-
ability of electricity at areasonable price is an important condi-
tion for the international competitiveness of Swedish industry.
Secure availability of electricity means that generation and/
or import resources will always be available, corresponding
with a reasonable margin of safety to electricity demand. In the
“Protection and preparedness for accidents and difficult cir-
cumstances” policy area, it is stated that one of the objectives
for our safety should be to protect the functionality of society.
Energy supply and electricity supply is classified as a socially
important activity that must not break down.

Trends

The indicator shows the maximum hourly power demand for
electricity compared with the installed electricity generation
capacity in Sweden. The indicator also shows the estimated
available electricity generation and electricity import capac-
ity compared with the estimated maximum power demand in
a 10-year winter.*” The maximum hourly power requirement
is the measured mean power during the hour every year when
the electricity use is at its highest. The occasion on which this
peak load occurs varies from year to year, but normally occurs
in very cold weather in densely populated parts of the coun-
try, at the same time as the electricity use by industry is high.

42 The 10-year winter is defined as the lowest average value of the temperature over
a three-day period that statistically occurs every 10 years.
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The maximum hourly power demand has increased slowly over
time, but has fluctuated around 26,000 MW since 1996.

The installed generation capacity in Swedish power stations
increased slowly up to the mid-1990s. However, the capacity
decreased significantly during the second half of the 1990s.
The installed capacity again increased after 2000, and is basi-
cally back at the same level as before deregulation. However,
the power situation can still be strained during a so-called
10-year winter.

Reasons and relationships

The maximum hourly power demand has flattened out dur-
ing the past 10 years. This can be explained, in part, by the
fact that the electricity energy use in recent years has flattened
out, for reasons such as increased electricity prices. The maxi-
mum electric power demand is influenced by factors such as
industrial business activity, price of electricity and temperature
conditions during the relevant year. Low temperatures increase
the space heating requirements and the electricity demand of
heating systems that are based on electricity. The high increase
in the heat pump capacity, principally for heat from rock, for
heating single-family houses, contributes to an increased pow-
er demand during the winter. Heat pumps are not normally
rated for meeting the heat demand in very cold weather, when
electricity is used instead for heating. This contributes to an
increased electricity demand at times of the year when the
power supply is at its most critical. At the same time, the use of
district heating has increased somewhat in recent years, which
promotes lower electric power demand for space heating. The
conversion of electrically heated dwellings to other heating
alternatives, such as district heating or biofuel boilers, could
also be one way of reducing the power demand.

There are a number of difficulties associated with the inter-
pretation of the relationship between maximum electric pow-
er demand and the installed power generation capacity. The
electric power demand varies with the outdoor temperature
and industrial business activity. This means that even if the
maximum electric power demand is lower, with a comfortable



margin, than the installed generation capacity over a number
of years, this need not mean that the electricity supply is secure
for the coming years. This may be due to earlier years having
been mild, at the same time as the electricity demand in a com-
ing year may be substantially higher. It should be emphasised,
in this context, that all of the past 10 years have been warmer
than normal.

The estimated available electricity generation and electricity
import capacities are reported annually by Svenska Kraftnét to
the government before the coming winter. The report includes
all electricity generation capacity that is estimated to be avail-
able before every winter, excluding the disturbance reserves,*
with an estimate of the expected unavailability that reduces the
capacity. The import capacity included is the one that can be
expected during a 10-year winter, i.e. that because of the power
situation in neighbouring countries, all import capacity cannot
be expected to be available.

The reduction in electricity generation capacity at the end
of the 1990s was due to stand-by plants (condensing) being
mothballed and the fact that Barsebdck 1 was shut down. At the
same time, the additional capacity in the form of CHP plantand
wind power was low. The increase after 2000 consists mainly
of recommissioning of plants in the power reserve that were
previously mothballed.

The shutdown of Barsebédck 2 on 31 May 2005 caused the
loss of 600 MW of power. This was partly compensated by
implementing and raising the power output in other nuclear
power stations. Wind power accounted for the largest addi-
tional power contribution in Sweden in 2007, as 242 MW
of new wind power plant was put into operation. In 2008, a
further 217 MW of wind power was added; the increase over
the past two years has been substantial compared with the

43 Disturbance reserves are made up of production capacity that has a quick
response, in the form of gas turbines. Disturbance reserves are used in the event
of disruptions to the power system, i.e. in the event of unplanned incidents. These
reserves are not used for balance regulation during normal operations, but may
need to be used if there is a risk of a power shortage.
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Figure 5:1 Maximum measured hourly power demand for
electricity compared with the installed capacity and
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years before when approx. 60 MW of new wind power plant
was installed every year.* There are also plans for expand-
ing biopower and CHP generation among companies in the
forest industry and district heating sector. According to a
newly published report on the expansion of CHP generation
between 2007 and 2015, an increase of 1250 MW in the
installed electric power generation capacity is expected by
2015 in CHP plants in the district heating system and by 300
MW in plants in the forest industry.

As a result of the deterioration in the power balance at the
beginning of the 21st century, the Swedish Parliament decided,
in 2003, to pass a temporary law on power reserves. According
to the law, Svenska Kraftndt was given the responsibility to
procure a power reserve not exceeding 2000 MW. The power
reserve is achieved by Svenska Kraftnét entering into agree-
ments with electricity generators and electricity consumers for
making further generation capacity available or allowing for a
reduction in use. The validity of this law has now been extend-
ed by a further three years, until 15 March 2011. The Energy
Markets Inspectorate has proposed that the temporary power
reserve should be gradually discontinued after 2011.

44 Wind power statistics 2008, ES 2009:03, the Energy Agency.

45 The report has been produced by Svebio, Skogsindustrierna, Svensk fjarrvirme
and Svensk energi and was published in April 2008.
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Figure 5:2 Installed electricity generation capacity in Sweden
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6 Total market share of the three largest electricity

suppliers

Efficiency and competition are characteristics of the Swedish
electricity market. Statistics show that the market share of the
three largest electricity trading companies increased from 48%
to 50% between 2004 and 2007.% The market share dropped in
preceding years, which is due in part to a couple of new electri-
city companies establishing themselves on the market. The fact
that the three largest electricity trading companies then regained
market shares may be due to their intensified marketing.

Energy policy objectives

Electricity supply has a very important function in Swedish
society. Electrical energy is consumed daily by households and
is included in virtually all production of goods and services. In
the energy policy objectives, emphasis is placed on the impor-
tance of an efficient electricity market. Good conditions must
be created for consumers and companies to act on the competi-
tive electricity market. An electricity market that performs well
and has a sound structure conversion and efficient utilisation of
resources creates an effective pricing system.

Trends

The electricity market in Sweden is characterised by vertically
integrated groups of companies. Vertical integration means that
groups of companies in the electricity market control the opera-
tions in electricity generation, electricity trading and electricity
distribution. Vattenfall, E.ON and Fortum are the three compa-
nies that now dominate electricity generation, trading and distri-
bution in Sweden. The market share of the three biggest electric-
ity trading groups in Sweden, in terms of electrical energy sold,
dropped from 62% in 2000 to 48% in 2004. A contrasting devel-
opment took place during the period between 1997 and 2000,
when the market concentration rose from 27% to 62%. From

46 As part of the process in improving the quality, this indicator has been calculated
with a new method from the 2007 edition. The old time series was calculated
in accordance with the new method. The reason for this change is that the old
method, in all probability, overestimated the market concentration and, as a result
of this, the total market size was underestimated.
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Figure 6. Total market share in Sweden of the three largest
electricity supplying groups and the Herfindahl index
o for the electricity supplying market in Sweden
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2005 to 2007, the market shares for the three largest electricity
trading groups increased again, to approximately 52%.%

The so-called Herfindahl-Hirschman Index (see the FACTS
box), which is a way of measuring the market concentration,
reveals a corresponding development. After deregulation of
the electricity market, the index rose from 0.09 in 1997 t0 0.14
in 2001. In 2002, the index dropped to approximately 0.10,
whereby it then increased to 0.12 in 2007. According to the
“US horizontal merger guidelines”, the Herfindahl-Hirschman
Index shows that the market for electricity trading in 2007 was
moderately concentrated. The Herfindahl-Hirschman Index
should be viewed with caution, since certain observers con-
sider that the make-up of the index is not well suited for the
electricity market. A comprehensive picture is needed for a
good assessment of the competition in the electricity market,
whereby additional factors are considered, such as informa-
tion, transparency and liquidity, and the effect of vertical and

47 See also base indicator 19 — Total market share for the three largest electricity gen-
erators.
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horizontal integration. This index should be regarded as one
measure among several that can be used for assessing the com-
petition in the electricity market.

Reasons and relationships

If the electricity market is to perform efficiently with effective
competition on equal terms, there must be few obstacles on
the market or none at all. The electricity market is divided into
a raw power market (wholesaler sector) and an end-customer
market (retailer sector). Conditions differ on the two parts
of the market. The end-customer market is mainly national,
whereas the raw power market is highly international.

On 1 January 2007, a number of new rules were introduced
in the Electricity Act, in order to strengthen the position of the
customer in the electricity market. The new rules give the elec-
tricity consumer clearer rights to information, and the time for
implementing a change of electricity supplier was shortened. The
increased information is intended to encourage consumers to be
more active in the electricity market, to make a larger number of
rational choices, and thereby make the market more efficient.

A condition for the electricity market to perform efficiently
is also that cross-subsidising between monopoly operations
and competitive operations must be minimised. There were
historical indications that profits from electricity distribution
were used to cover losses in other electricity operations. The
Electricity Act specifies that the corporate body that runs elec-
tricity network operations must not run the generation of or
trade in electricity. This reduces the opportunities available for
cross-subsidising electricity generation and electricity trading
by network operations. The EC Commission and the European
supervisory authorities act towards creating equal conditions
on the EU internal market for electricity.

The number of electricity trading companies on the Swedish
market has been falling over many years. In the mid-1950s, there
were more than 1,500 companies that distributed and sold elec-
tricity. Twenty years later, the number of companies had fallen
to just over 500. Since the electricity market was deregulated on
1 January 1996, the number of electricity suppliers that pursue
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active sales of electricity to end customers has fallen from 221
companies to around 124 (in 2008). Out of these, most suppliers
sell electricity to customers throughout the country, although few
of them actively market their services nationally. Only approx.
20 are entirely independent of the three large energy groups.
Animportant reason for the initially increasing market concen-
tration is that, after deregulation of the electricity market, small
independent and municipal companies faced the choice of either
merging with other companies or selling their operations. The
larger electricity trading companies were looking for scale ben-
efits and were thus interested in buying smaller companies, while
many municipalities tried to sell their operations. There were ben-
efits to be gained for both sellers and buyers, which led to many
of the smaller companies being sold to larger electricity trading
companies. The number of municipally owned electricity trading
companies decreased from 143 to 56 between 1996 to 2004.

Sources: Statistics Sweden and the Energy Markets Inspectorate

FACTS Index for measuring market concentration

When assessing the market concentration, it is practical to use
an index that provides information using a single figure as a
reflection of the competitive conditions in that particular mar-
ket. Several such indexes have been developed, two of which
are more generally used. These are the Herfindahl-Hirschman
Index (sum of the squares of the market shares) and the total
market share of the largest companies on the market (where the
number of companies can usually be between 3 and 10). The
figures for both indexes are between 0 and 1, whereby lower
values of the concentration index indicate better conditions for
competition. According to the “US horizontal merger guideli-
nes”, the market can be characterised in the following manner
at different values of the Herfindahl-Hirschman Index:

<0.10: Unconcentrated market

0.10-0.18: Moderately concentrated market

>0.18: Highly concentrated market
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7 Proportion of end customers of electricity who have
renegotiated their contracts, including those who have
switched to a different electricity supplier

For a number of years, electricity customers have had the
freedom to choose their electricity supplier. The information
on how the electricity market operates and the possibility of
comparing the various electricity supplying companies to see
whether what they have to offer has improved over the past
year. On 1 January 2009, more than 65% of electricity custo-
mers had renegotiated their electricity contracts and/or swit-
ched to a different electricity supplier.

Energy policy objectives

An electricity market that performs well and is efficient is an
important objective in the Swedish energy policy. A market
that performs well creates competitive electricity prices, which
is of great importance to the international competitiveness of
Swedish industry and to households’ finances. For the market
to perform well, consumers must be well informed and take
action to ensure they are receiving the best deal possible. The
Swedish energy policy therefore emphasises that electricity
supplier changes should be performed in a satisfactory manner.
A number of new rules in the Electricity Act were introduced
on 1 January 2007, with the aim of strengthening the custom-
ers’ position in the electricity market.

Trends

During the period between 2001 and 2003, the proportion of
end customers of electricity who had switched to a different
electricity trader or renegotiated their contracts was relatively
constant, ataround 35%. This was followed by amarked upswing
and, by 1 January 2009, more than 65% of end customers had
renegotiated their contracts or switched to a different electric-
ity supplier. This trend continued during the early part of 2009.
Over the past year, end customers who had decided to conclude
variable price contracts had increased from 16% to 22%. On
the other hand, those customers that chose a one-year or two-
year contract continued to fall between 2008 and 2009, while the
share of customers that chose a contract of at least three years has
remained relatively unchanged: around 19%. From 2008, other
types of contracts (for example mixed contracts) are reported,
which amounted to just less than 7% at the end of the year.
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Figure 7:1 Proportion of end customers of electricity who have
renegotiated their contracts, including those who
have changed to a different electricity supplier.
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Viewed over the year, there are certain seasonal variations
when customers change their electricity supplier, e.g. a low
proportion make the change during June and a very high pro-
portion of changes take place in January. The latter is presum-
ably because, for practical reasons, many agreements begin
on 1 January, although an additional reason may be that one
or more electricity suppliers have price campaigns, in which
contracts begin on 1 January.

Reasons and relationships

End customers can choose from various contract forms, such as
fixed prices of electricity with different contract durations and
variable prices for electricity linked to the Nord Pool spot price.
Customers who do not make an active choice are assigned to an
open-ended contract (until further notice). The electricity user
has full freedom to switch to a different electricity supplier and/
or renegotiate his/her electricity contract. However, the electric-
ity user cannot switch to a different supplier if the contract runs
for a specific time frame. Since 1 January 2007, electricity sup-



BASE INDICATORS

Figure 7:2 Number of administered electricity supplier changes
in the period 1 April 2005-28 February 2009
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pliers must notify the network company of a supplier change no
later than the 15th of the calendar month before the change is to
take place. This means that the time for supplier change has been
shortened to a maximum of one and a half months.

There are several explanations for the increase in supplier
changes and renegotiations of contracts from 2004 onwards.
Electricity prices during 2004 and 2005 were much lower than
the record prices during the winter of 2002/2003. A conse-
quence may be that many customers have used the opportunity
to conclude contracts running for several years at a relatively
low price compared with the previous year. Another reason
may be that electricity customers’ knowledge of how the mar-
ket performs has increased as a result of the electricity compa-
nies being given a great deal of attention in the media in recent
years. Moreover, several electricity trading companies have
intensified their marketing during the past few years.

End customers with high electricity use have the most to
gain by seeking alternative suppliers on the market, although
customers living in apartments with a low energy use may also
benefit from an active choice of electricity supplier. In addition
to finding an electricity supplier with a low price of electricity,
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Figure 7:3 Calculated annual volume of administered electricity
supplier changes in the period 2006-2008
Volume, GWh
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consumers with a low electricity use should choose an elec-
tricity trader that can offer an agreement either with no annual
charge whatsoever or with a low, fixed charge. The total price
of electricity consists of the price of electrical energy (from 1
January 2007, including the price of electricity certificates),
the price of network service and taxes (energy tax and VAT).
The end consumer can only influence the first parameter by
renegotiating his contract.

A number of new rules were introduced in the Electricity Act
on 1 January 2007 in order to increase the activity in the electric-
ity market and strengthen the position of consumers. According
to the changes, only a consumer who has a network agreement
can conclude an electricity trading agreement, meaning that
the same person in the household must be responsible for both
agreements. Another change to safeguard the consumer is that
the consumer will receive information on who the designated
electricity trader is and when an electricity delivery agreement
ceases. Moreover, as mentioned earlier, the notification time for
changing the electricity trader has been shortened.

Source: Statistics Sweden series EN17 (which from June 2007 was replaced by EN24), prices of network ser-
vices and electrical energy and monthly electricity statistics.
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8 Energy use of industry per value added,
in @ number of industrial sectors

The energy use of industry per value added varies between dif-

ferent sectors. For most sectors of industry in Sweden, energy
use per value added demonstrates a reduction in energy use,
but, during 2007, energy intensity increased in all industries
studied except for the iron, steel and metalwork industries. In
an international comparison, the energy use per value added
of Swedish industry is high. On the other hand, it is not cor-
rect to claim, on the basis of the relevant indicator, that Swe-
dish industry uses energy less efficiently than industry in other
countries. It is rather an expression of the different roles in the
international work distribution, so that industrial production
in Sweden uses non-processed raw materials as the point of
departure. However, in three out of four sectors studied, Swe-
dish industry has a lower energy use per value added than the
EU average.

Energy policy objectives

In the energy policy objectives, the importance is emphasized
of reliable availability of energy at reasonable prices for the
international competiveness of industry. This particular indica-
tor is of interest, since it shows the energy intensity in Swedish
industry compared with other countries and how heterogeneous
Swedish industry is from the energy aspect. The indicator also
shows how important energy is as an input commodity for dif-
ferent industries, and thus how sensitive different industries are
to changes in the price of energy.

Trends

The trend for most industrial sectors in Sweden is steadily
declining energy use per value added. The energy intensity
has decreased by 45% between 1993 and 2007 in the whole
of the manufacturing industry and by 61% in the engineering
industry. However, in the pulp and paper industry,* the energy
intensity increased by approx. 30% during the same period.

48 The paper and pulp industry are covered by SNI 21-22, i.e. pulp, paper, paper
products and the printing industry.
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The iron, steel and metalwork industries in Sweden displayed
increasing energy use per value added during the latter end of
the 1990s. The upturn was broken in 2000, and the energy use
of the sector per value added has decreased substantially, and
is today less than it was in 1993. During 2007, the energy use
per value added increased in all industries studied, with the
exception of the iron, steel and metalwork industries, in which
the indicator continued to fall.

The difference in energy use per value added is very wide
between different industries. In 2007, the energy intensity was
more than 0.3 kWh/Euro per value added in the engineering
industry, while it was a little more than 11.6 kWh/Euro in the
pulp and paper industry and 9.4 kWh/Euro in the iron, steel and
metalwork industries. In each sector of industry, the differences
are also wide between various parts of a given sector.

The energy use per value added in the EU-15 has been
decreasing since 1993 in the whole of the manufacturing indus-
try, basic chemical industry, engineering industry and the iron,
steel and metalwork industries.

For the pulp and paper industry, information for the past
15 years in the EU-15 is lacking. However, data for previous
years indicates that energy use per value added for the Swed-
ish pulp and paper industry is four times as large as the pulp
and paper industry in the EU-15. The manufacturing industry
in Sweden also has higher energy use per value added than the
average for the EU-15, but the engineering industry, chemical
industry and iron, steel and metalwork industries in Sweden
have a lower energy use per value added than the EU-15. Since
1993, energy intensity in the Swedish manufacturing industry
has been decreasing at a higher rate than in the EU-15

Reasons and relationships

Sweden has long been characterised by a large energy-intensive
industry, partly because of the availability of raw materials,
such as forests and iron ore. A contributory factor for declining
energy use per value added in Sweden is that the growth rates in
the Swedish engineering and pharmaceuticals industries have
been high in recent years. These industries are not particularly



BASE INDICATORS

Figure 8:1 Industrial energy use per value added, in a number
of industrial sectors in Sweden
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Figure 8:2 Industrial energy use per value added, in a number
of industrial sectors, EU-15
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Note: Revised statistics from 2000. Previously, Sweden’s energy use per value added has been calculated with the help of statistics from the Energy Agency and Statistics Sweden
(Industry’s energy use and National Accounts), but now these statistics are taken from the Odyssee database. Therefore the values are different this year from the reported

values in previous publications.

energy intensive, which leads to value added increasing more

quickly than energy use.

It is easy to interpret the indicator as a measure of how effi-
cient energy is used. However, this particular indicator is not a
good instrument for following up energy efficiency, since the
development of the indicator is influenced by a great deal more
than actual energy efficiency. Some examples of factors that
lower energy use per value added without a change in actual
energy efficiency are:

* Structural changes in a particular sector of industry. If part
of a sector of industry with a low energy use expands at the
expense of a part with a high energy use, the indicator will
show a lower energy use per value added.

* Process changes in the sector of industry, e.g. that the demand
switches to products with other properties.
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* For the same reasons, it is not correct to use this indicator
as the basis for claiming that Swedish industry uses ener-
gy less efficiently than industry in other countries. Part of
the explanation for appreciably higher energy use per value
added, mainly in the pulp and paper industry, is that Swedish
industry is focused on products and processes that give rise
to high energy use per value added, i.e. an expression for the
different roles in the international work distribution. In Swe-
den and Finland, industry is based largely on unprocessed raw
materials, e.g. forest, whereas countries in the remainder of
Europe are largely based on recycled paper, for instance. This
is the main reason for the difference in energy use, and in view
of the unprocessed raw materials, Sweden and Finland will
never reach the “EU level”.

"8888ApQ 100105
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9 Electricity use in industry per value added,
in @ number of industrial sectors

The electricity use in industry per value added varies widely bet-
ween different sectors. Historically, electricity use pervalue added
has fallen in Swedish industry as a whole and in all sectors stu-
died, except for the pulp and paper industry.” However, in 2007,
Swedish industry s electricity intensity increased marginally.

Energy policy objectives

The importance of reliable access to electricity at reasonable
prices for the international competitiveness of industry was
emphasised in the energy policy objectives. The indicator also
indicates how the competitiveness of different sectors of indus-
try is affected by changes in the price of electricity.

Trends
Since 1993, electricity use per value added has been declining
in most sectors of industry. However, this does not mean that
total electricity use has dropped, but indicates that value added
has been increasing more rapidly than electricity use. During
2007, electricity use per value added increased marginally in
the whole of the manufacturing industry. In the iron, steel and
metalwork industries, and in the engineering industry, electric-
ity use per value added fell in 2007, while it increased in the
chemical industry and in the pulp and paper industry.
Electricity use per value added in the pulp and paper indus-
try increased during the period between 1996 and 2001, then
decreased up to 2003, followed again by an upturn. In 2000, a
large increase in electricity use per value added can be seen,
which is partly explained by the fact that the statistics were
reviewed 2000-2007. This review also impacts on the chemi-
cal industry, where a large increase in electricity intensity
occurred in 2000, which makes it difficult to compare the level
on the indicator before and after this year. However, the trend
in the chemical industry indicates decreasing electricity inten-
sity during the periods 1993-2000 and 2000-2006. In 2007,

49 The paper and pulp industry are covered by SNI 21-22, i.e. pulp, paper, paper
products and the printing industry.
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a minor increase in the indicator is visible for the chemical
industry. The engineering industry and the iron, steel and met-
alwork industries show, as does the industry in total, a historic
reduction in the use of electricity per value added.

The electricity use per value added differs widely between
different sectors of industry in Sweden. In 2005, electricity
intensity was a little less than 0.2 kWh/Euro per value added in
the engineering industry, while it amounted to a little more than
3.6 kWh/Euro for the pulp and paper industry. In each sector of
industry, the differences are also considerable when comparing
different sub-sectors.

The difference in electricity intensity between different
countries in the EU-15 and between individual sectors of
industry is also considerable. Electricity use per value added
for the iron, steel and metalwork industries in the EU-15 is
higher than in Sweden. It is interesting to note that electricity
intensity in the iron, steel and metalwork industries is increas-
ing in the EU-15. The engineering and chemical industries are
at roughly the same level in Sweden and in the EU. For the pulp
and paper industry, there are no statistics regarding electricity
intensity in the EU-15 for the past few years. However, studies
of historical data indicate that the electricity intensity is almost
three times as large in Sweden as in the EU-15.

Reasons and relationships

The indicator shows electricity intensity in Swedish industry
compared with the EU-15 and how heterogeneous Swedish
industry is from an electricity use point of view. The indicator
also shows how important electricity is as an input commodity
for various sectors of industry and how sensitive these sectors
are to changes in the price of electricity. However, this particular
indicator is not an accurate instrument for following up the effi-
ciency of electricity use, since the development of the indicator
is affected by factors other than actual electricity efficiency. In
principle, electricity can be used all the more efficiently even
if the electricity use per value added indicator increases. Such
development canbe explained, forinstance, by structural changes
in the industry and by process changes. The variation in electric-
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Figure 9:1 Industrial electricity use per value added in a
number of industrial sectors in Sweden
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Figure 9:2 Industrial electricity use per value added in a number
of industrial sectors, EU-15
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Note: Revised statistics from 2000. Previously, Sweden’s energy use per added value has been calculated with the help of statistics from the Energy Agency and Statistics Sweden
(Industry’s energy use and National Accounts), but now these statistics are taken from the Odyssee database. Therefore the values are different this year from the reported

values in previous publications.

ity intensity in the pulp and paper industry can, to some extent,
be explained by the share of mechanical pulp in pulp production.
The manufacture of mechanical pulp requires a lot of electricity
compared with other pulp production, and the development of
the indicator, more or less, follows the development of the share
of mechanical pulp in pulp production.

The fact that the Swedish pulp and paper industry seems
to use significantly more electricity per value added than
corresponding industries in the EU-15 need not mean that
electricity use in Sweden is less efficient than in the EU. The
main reason for high electricity use is that Swedish indus-
try has focused on products and processes that involve high
electricity use per value added. Unprocessed raw materials,
such as wood are used to a large extent in Sweden and Fin-
land, whereas countries in the remainder of Europe mainly
use more highly processed raw materials, such as recycled
paper. The indicator alone can therefore not be used for elec-
tricity efficiency comparisons between different countries. In
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an international comparison, electricity is an important input
commodity to Swedish industry.

FACTS Programme for energy efficiency

Since 2005, a programme for energy efficiency improvement
(PFE) has been in operation in energy-intensive companies.
By participating in the programme, companies receive com-
plete exemption from the energy tax for electricity — payable
from 1 July 2004. There are 110 companies participating in
the programme. These companies use a total of about 30
TWh of electricity annually in their production processes,
which corresponds to roughly 50% of industrial electricity
use. This means that they now receive total tax exemptions
amounting to around MSEK 150 annually. The participating
companies include the pulp and paper industry, the mining
industry and the chemical industry.

*98sSAPQ :90IN0S
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10 Energy prices to industrial customers,

including relevant taxes

In 2007, the price of oil increased. Electricity and network pri-
ces have increased throughout 2007-2008, while the price of
natural gas for industry has remained relatively stable. The
reporting of statistics for electricity and natural gas prices has
been revised, which makes it difficult to make direct compari-
sons with earlier years.

Energy policy objectives

The energy policy guidelines state that reliable access to energy
at reasonable prices is important to the international competi-
tiveness of industry. It is therefore important to monitor energy
prices. Having efficient electricity and natural gas markets are
also highlighted as objectives for the energy policy. There are
also specific objectives for the electricity market, for example,
that the pricing system performs efficiently, that customers can
easily change supplier and that there is access to information
in the electricity market.

Trends
The reporting of statistics for electricity and gas prices has been
revised. For electricity and natural gas prices, there are now sta-
tistics for 2007 and 2008 in the new report series. During these
two years, the price of electricity increased continuously, in total,
approximately 37% between the first half of 2007 and the second
half of 2008.% The price of natural gas increased somewhat dur-
ing the second half 0of 2007, but has been relatively stable since.
Up to 1 January 2007, statistics relate to the price a company
had to pay if it signed a one-year contract from 1 January that
year. The prices of electricity and natural gas are then reported as
an average price per six months, calculated on the price that the
companies actually paid, i.e. current contracts. Companies with
contract times longer than one year are also included here. Typi-
cal customers for whom statistics are collected have also been
altered (see the FACTS box). These half-yearly prices, therefore,
cannot be directly compared with prices for 1 January. In the

50 Average for the three reported typical customers.
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earlier January price series, the industrial electricity and network
prices for 2005-2007 increased. During the second halfof2008,
the price of electricity and the network price were higher for all
three user categories compared with the record year 2003 for
the old survey method. The difference in the price of electric-
ity for small and large users has fluctuated, but has fallen over
time. During 2008, the difference between large and small users
increased again. However, it is too early to say whether this is a
break in the trend or a temporary fluctuation.

A comparison of the price of electricity on 1 January and the
average price for the first half of 2007 shows how different these
prices can be and how uncertain a comparison between these
time series is. The average price is significantly lower than the
January price. The average price for the second half of the year
is higher than for the first half and approaches the January price
for 2006. The fact that the average price is lower than the Janu-
ary price is, in part, because companies with longer contracts
are also being included in the average price. In general, the lon-
ger the agreement period, the lower the price will be. The price
of electricity in January also tends to be higher than in May, for
example, but since the January price in the statistics applied
to one-year contracts, consideration should have been given to
when the price was set. The development of prices in the Nord
Pool electricity exchange should also have influenced the elec-
tricity prices for the indicator. The exchange price was relatively
high during 2006 and was much lower during 2007. Up to 1 July
2004, industry paid no electricity tax. Since then, the electricity
tax for industry has amounted to 0.5 6re per kWh.

When the previous reporting method with January prices
was used, the price development for natural gas was more or
less in-line with the price development for oil. However, price
fluctuations for natural gas were more moderate than those for
oil. This covariance cannot be seen as clearly now as the two
price series are reported in different ways.

No changes have taken place in the reporting of the oil
price, and it still relates to the price on 1 January of each year.
Between January 2008 and January 2009, the price of light fuel
oil decreased by approximately 26% and the price of heavy
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Figure 10:1 Electricity and network price for industrial
consumers, including relevant taxes
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fuel oil by approximately 17%. The prices of oil and natural
gas include carbon dioxide tax, and the price of heavy fuel oil
also includes sulphur tax. The taxes on these fuels have mainly
been constant during the period studied, apart from the carbon
dioxide tax on oil, which has increased somewhat. The price
development for biofuels is not reported, since insufficient sta-
tistical material is available.

Reasons and relationships

The price of electricity fell between 1996 and 2001. The
most important reason is the capacity of hydropower genera-
tion. The years between 1998 and 2001 were all wet years, to
varying degrees, which contributed to low electricity prices.

- A1ouosje pue

seb [eunyeu Joy seoud ABieus, ‘UspemS sonslelS pue AousBy ABieul :90in0g

62

Figure 10:2 Gas price for industrial customers, including
relevant taxes
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Note: Disrupted time series 2003. Changed collection method and typical customer
category, see the FACTS box.

Another factor that assisted in maintaining low electricity
prices was the surplus electricity generation capacity dur-
ing the early part of the period studied. The declining prices
also indicate that the deregulation of the electricity market
may initially have contributed to increased competition and
lower prices. However, electricity prices rose drastically in
2003, which was partly due to 2003 being a dry year with
low inflow to water reservoirs. Prices then decreased, only to
increase again during 2005-2007 (prices for January). The
half-yearly prices for 2007-2008 have also increased steadi-
ly. This increase in the price of electricity may be partially
explained by increased fossil fuel prices and the introduction
of the emission trading system.

- fiouiose pue sef

[einteu Joj seoud ABisu3, ‘uspemg sonsiiels pue AousBy ABleug ay] :82in0S



BASE INDICATORS

FACTS Energy prices to industrial customers, and typical customers

In 2007, the study of electricity and gas prices was changed to
conform to EC directives. The change means that the information
given from this year consists of average prices over six months,
distributed between customergroups accordingtouse. Theresults
of the first survey in accordance with the altered method relate to
the average prices during the period January-June 2007, and the
results of the second survey, using the new method, relate to the
period July-December 2007 and so on. Prices are based on the
prices which the companies actually pay, i.e. prices in accordance
with current contracts which may have a longer duration than one
year. In the previous method, the price stated was the one that a
typical consumer within the specified customer category had to
pay for a one-year contract from 1 January for each year.

The indicator is based on different typical electricity customers,
and those have also been altered in the new survey method. The
new method classifies the typical electricity customer according
to the standard use. The table below shows the new customers
which this indicator provides statistics for:

500 MWh to < 2,000 MWh
2,000 MWh to <20 000 MWh
20,000 MWh to < 70,000 MWh

In the past, typical customers were classified according to three
criteria: maximum annual use in MWh, maximum annual power
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demand in kW and maximum annual utilisation time in hours.

Three typical customers are used in this indicator up to and inclu-

ding 1 January 2007, as shown in the table below.

Max. annual Max. Max. time
use power in hours
1250 500 2500

10 000 2500 4000

24 000 4000 6 000

For natural gas, annual use is used in the new typical custo-
mer classification, and the indicator shows an industrial custo-
mer who has an annual use of between 30,000 and 300,000
MWh. Previous typical customers were classified according to
annual use and use profile. For the years up to and including
1 January 2007, the indicator shows a typical customer with
an annual use of 11,630 MWh who uses gas for 250 days or
4,500 hours a year.

Consideration has been given to the fact that the industrial
sector may apply mark-down rules that reduce the tax.

The method used for collecting the price of oil shown in the
indicator remains unchanged and relates to the price on 1
January of each year.
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The price of oil to industry follows the variations in the
world market price fairly closely. The world market price of
oil is reflected more in the price to industrial customers than to
domestic customers, since the tax rate for industry is lower.

For electricity, the indicator clearly shows the relationship
between the magnitude of the electricity use of the individ-
ual user and the specific price of electricity. Customers with
a high electricity use pay a lower price for electricity. The
electricity price difference between small and large users has
decreased historically, but the 2008 statistics indicate that the
price difference increased once again. The reason for this is
uncertain. It should be noted that the largest typical customer
in the indicator, i.e. 70 GWh/year, is still a comparatively
small industrial electricity user. The electricity use of elec-
tricity-intensive industry may be many times higher. There
are several energy-intensive industrial plants that use up to 2
TWh of electricity. According to a survey carried out in 2007,
electricity-intensive industries have experienced a relatively
high electricity price increase during the period 2002-2006.
Of the 40 plants studied, the average plant has experienced
an electricity price increase of more than 60% during the
period®'. The competitiveness of these industries is heavily
affected by the price of electricity.

51 Ungernet AB, Electricity price changes from 2002 to 2006 at 40 energy-intensive
plants, 2007.
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Figure 10:3 Oil price (Eo1) for industrial customers, including
relevant taxes
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Figure 10:4 Oil price (Eo5) for industrial customers, including
relevant taxes
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11 Energy cost as a proportion of the total variable
costs, in different sectors of industry

Energy costs as a share of industrys total variable costs has
reduced over a long period of time within all analysed sectors,
even if there is a considerable difference at absolute levels.
But since 2004, the energy costs’share in the pulp and paper
industry and the base chemical industry has increased greatly.
However, energy costs as a share of the costs in the engine-
ering industry and the iron, steel and metalwork industries
have reduced.

Energy policy objectives

The importance of reliable access to electricity at reasonable
prices for the international competitiveness of industry was
emphasised in the energy policy objectives. Industry’s energy
cost depends on the size of the energy use and also on energy
prices. Industry’s competitiveness is also affected by other fac-
tors, other than the cost of energy, for example salary costs and
the costs of raw materials.

Trends

Energy cost’s share of the total variable costs has fallen since
the beginning of the 1980s. In 1983, energy costs as a share
of total variable costs for the manufacturing industry amounted
to 5%. In 2006, this share had dropped to 2.4%. Thus, for the
manufacturing industry as a whole, the share of energy costs
has fallen since the beginning of the 1980s — with the exception
of 2004-2006, when it increased. From a long-term perspec-
tive, all industrial sectors analysed show a reducing energy cost
share. But since the end of the 1990s, the reduction has fallen
off somewhat, and within the base chemical industry and the
pulp and paper industry, the share of energy costs has increased
greatly over the past few years. However, the iron, steel and met-
alwork and the engineering industries show a steady decrease in
the energy cost share.

Reasons and relationships

There are several reasons why energy costs, as a share of
industry’s total variable costs, have fallen. Base indicator
8 shows industry’s energy use per value added, which has
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Figure 11 Industry’s energy costs in relation to a company’s
total variable costs in different sectors
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reduced. Indicator 11 shows the development of a number of
different industrial sectors, and it can be seen that the differ-
ences in energy costs as a share of the total variable costs is
considerable. Even within each industrial sector, there are
large variations. This means that individual industries may
have an energy cost share which is much greater than the
levels the indicator shows. It may be, for example, industries
with electricity-intensive processes, such as the manufactur-
ing of mechanical pulp or electrolytic and electro-reduction
processes. The energy cost for these industries may be of
crucial importance for competitiveness. Similarly, individual
industries may have an energy cost share which is lower than
the indicator shows for the sector in question. The underly-
ing survey for the indicator was changed in 2003 from a total
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survey to a sample survey. This change means that the time
series are disrupted time so that the indicator from 2003 is
based on the new survey method. Direct conclusions based
on the indicators’ absolute level between the years before and
after 2003 cannot be made. But if 2003 is adjusted in accor-
dance with the old survey method, it appears that the energy
cost share for 2003 increased greatly in several industrial
sectors, including the manufacturing industry as a whole.
This increase may be partly due to the electricity price which
shows, as with indicator 10, fell in 2003, increasing greatly
after that to fall once again by 2005. Price trends for other
forms of energy, such as coal and coke, can also affect the
energy cost share in certain industries.
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12 Energy use for heating and domestic electricity/
property electricity/operating electricity per unit
of area for dwellings and non-residential premises

The total energy use per unit of area for dwellings and com-
mercial and public premises has decreased by around 15%
between 1995 and 2007. To some extent, the reduction is due to
the fact that recent years have been relatively warm. The reduc-
tion is also due to the conversion to other sources of energy and
energy-efficiency measures. The use of electricity for applica-
tions other than heating has increased.

Energy policy objectives

The energy policy objectives state that energy should be used
as efficiently as possible, taking into account all resources
available. Therefore, it is not entirely a matter of minimising
energy use, but efforts should mainly be made to achieve low
energy use in relation to the utilities achieved.

The environmental objective “A Good Built Environment”
includes the objective of reducing energy use in built-up areas.
The objective was reformulated in 2006 and is now worded as
follows: “The total energy use per unit of heated area in dwell-
ings and public and commercial premises is decreasing. The
reduction should be 20% by 2020 and 50% by 2050, in relation
to the use in 1995. By 2020, the dependence on fossil fuels for
energy use in the built-up sector should be broken, while the
proportion of renewable energy should continually increase.”

The Energy Services Directive means that energy use by
2016 in the buildings, industry and transport sectors should be
9% more efficient than the average for 2001-2005. The eco-
design directive means that minimum requirements are made
on different product groups.

Trends

Total energy use per unit of area for dwellings and commercial
and public premises has decreased by around 15% between 1995
and2007. Energy use for heating during the period has decreased,
while electricity use for other purposes has increased. The reduc-
tion is, to some extent, due to the fact that, since 1995, most years
have been relatively warm. Other contributory reasons include
heating system conversions, for example, oil to heat pumps and
district heating, and also energy-efficiency measures.
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Since 2000, energy use for space heating per unit of area
has reduced in dwellings and non-residential premises. The
largest decrease has occurred in one and two-dwelling build-
ings, which is due to the large increase in the use of heat
pumps. More action is needed so that the target levels in the
sub-target for “A Good Built Environment” will be achieved
in time. The use of domestic electricity in dwellings has been
relatively constant during the beginning of this century, after
having increased slightly in previous years, see Figure 12:10.
Statistics for domestic electricity use in one and two-dwelling
buildings also include a degree of comfort heating, for example
underfloor heating.

Domestic electricity is influenced by two contradictory
trends. While the ownership of appliances is increasing, par-
ticularly home electronics such as TVs, computers, home
movie equipment and peripheral equipment, development is
moving towards more energy-efficient installations. The cur-
rent measurements of domestic electricity®? by the Swedish
Energy Agency show that almost one third of the households
in single-family houses have three or more TV sets and the
same proportion have two or more computers.

The measurements also show that variations in electricity
use between individual households are very wide. This is due
to habits and behaviours, and also to installations such as light-
ing. The number of lamps per unit of area varies by a factor of
three between different single-family houses, which explains,
to some extent, the wide differences in electricity use between
different households. Lighting, refrigeration and deep freezing
account for the majority of a household’s electricity use. Domes-
tic electricity use in multi-dwelling buildings is not included in
the official energy statistics, but is based on an average value,
the equivalent of 40 kWh/m?. This is in line with the results from
the Energy Agency’s electricity measurements in multi-dwelling
buildings.

52 Electricity consumption at device level is measured in 200 one and two-dwelling
buildings and 200 apartments in the project entitled Improved energy statistics in
built-up areas, www.energimyndigheten.se.
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Figure 12:1 Energy use for heating and hot water in one and
two-dwelling buildings, multi-dwelling buildings
och non-residential premises (not corrected for a
kwh/m2 normal year)
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Electricity use for purposes other than heating in premises
has varied, around 150 kWh/m? since the middle of the 1990s,
see Figure 12:10. The variation can partly be explained by the
fact that this item includes the sector’s residual item. In total,
domestic electricity and operating electricity per unit of area
has increased by 9% since 1995, see Figure 12:2.

Since 2005, the Energy Agency has been carrying out energy
inspections on various types of non-residential premises, the
project is called STIL2.%* Since the start, inspections have been
made at office premises, health clinics, schools and sports are-
nas. An analysis of how electricity is used in these premises and

53 The Energy Agency, Improved energy statistics in dwellings.
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Figure 12:2 Index of total energy use per unit of area in
dwellings and non-residential premises
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Relates to energy consumption in one and two-dwelling buildings, multi-dwelling
buildings and non-residential premises (not temperature corrected). Energy consump-
tion is not weighted in relation to type of energy.

In 2007, 211 kWh/m? was consumed, of which 134 kWh/m? was for heating purposes
and 77kWh/m? was for household electricity/operating electricity

the results can be seen in Figures 12:3 to Figures 12:6*. The
specific electricity use per unit of area is greatest in sports are-
nas and lowest in schools and health clinics. A comparison with
measurements carried out during the 1990s shows that electric-
ity use per unit of area has decreased in all types of premises
except for schools and preschools. Common to all types of non-
residential premises is that lighting and fans make up a large
share of the amount of electricity consumed, which corresponds
with the results from 1990. Sports arenas are characterised by
air-conditioning systems and other equipment which represent
the largest posts.

54 Note that the values in the figures have been estimated to represent a total national
level.
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Figure 12:3 Electricity use, including electric heating, in offices Figure 12:4 Electricity use, including electric heating, in
and administrative buildings, specific electricity per schools and preschools, specific electricity per
application in 1990 and 2005, kWh/m? application in 1990 and 2006, including estimated

addition for universities, kWh/m?

180 180

150 150

120 120

$€:/002 93 '} 4eah Joj podas

— IS sebeys u| — sonsnes ABisus panoidwi) ‘KousBy ABieug ey :e0inog

920

60

30

- -

1990 2005

1990 2006
M Diverse Other electricity used in properties M Estimated supplement for universities Other electricity for properties
W PCs, Office machinery etc. Chillers W Diverse Chillers

W Computer rooms, servers M Fans I Computers, copying, institutional kitchens etc. M Fans

M Lighting B Heating/hot water M Lighting B Heating, hot water

11:2002 Y3 ‘ZILS ‘sesiwaid ul sonsiess peaoidw — sjooyosaid pue
S|O0YOS Ul SJUSLULOIIAUG Jousiul pue asn ABieu3 “AousBy ABisu3 ay] :82in0g

Figure 12:5 Electricity use, including electric heating in health Figure 12:6 Electricity use, including electric heating in sports
clinics, specific electricity per application in 1990 arenas, specific electricity per application, 1990
and 2007, kWh/m? and 2008
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Reasons and relationships
The space heating demand during a particular year is affected
by temperature conditions. The space heating demand is high
during a cold winter. After 1987, all years, except 1996, were
warmer than normal®®. The year 2007 was approximately 12%
warmer than normal, the calculation being based on the num-
ber of degree days for a normal year. This reduces the effective
heating needs.

To compensate for the variations in temperature, energy use
is corrected for a normal year. A part of the reduction in the
normal year-corrected energy use is due to conversions in heat-

55 SMHIL

Figure 12:7 Energy use for heating and hot water,
one and two-dwelling buildings
KWh/m?
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@ Corrected for a normal year, excluding distribution and transmission losses
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Note: The reduction in energy use per square metre in one and two-dwelling buildings
in 2003 is due, to some extent, to the whole residential area being included in
the 2003 annual survey. In other years, only the area heated to more than 10°C
was included.

ing systems, e.g. from oil-fired heating systems to heat pumps
in one and two-dwelling buildings. The magnitude of the con-
version losses before energy is utilised depends on the energy
carrier used. The official statistics of energy use in dwellings
and premises includes only the losses occurring in the energy
system of the building itself when different energy carriers are
used. The losses occurring in the generation and distribution of
electricity and district heating are assigned to the supply sector.
If a customer changes, for instance, from oil-fired heating to
electric heating or district heating, the energy use in the resi-
dential and services sector will therefore decrease, while the
energy use in the supply sector will increase. The conversion
rate for oil-heated single-family houses accelerated in con-
junction with the introduction of the conversion grant which

Figure 12:8 Energy use for heating and hot water,
multi-dwelling buildings
KWh/m?2
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Figure 12:9 Energy use for heating and hot water,
non-residential premises
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@ Corrected for a normal year, excluding distribution and transmission losses
B Actual, excluding distribution and transmission losses

Source: The Energy Agency, Energy statistics for dwellings and non-residential premises 2007, and Statistics
Sweden, SM series EN16 — Energy statistics for single-family houses, multi-family homes and premises for
previous years. Statistics Sweden SM series EN11, Annual statistics for electricity, gas and district heating. The
energy use has been divided into residential and public and commercial premises areas and heated garage
areas. Basements, stairwells and laundries are not included in the area calculations. For a normal year cor-
rection of heating requirements, Statistics Sweden has used the temperature correction principle, where half

of the space heating demand is assumed to be linked to the temperature conditions and half is assumed to

be temperature-independent. The temperature conditions are described by means of the number of so-called
degree days for that particular year in relation to the assumed number of degree days for a normal year. Degree
days are obtained from SMHI.

the owners of one and two-dwelling buildings could apply for
during 2006 and 2007. By 31 December 2007, 36,950 applica-
tions had been granted.* Out of the 36,950 conversions made,
43% were to heat pumps, 37% to biofuel and 20% to district
heating.

The fact that energy use for space heating is decreasing may
also be due to energy-efficiency improvements in existing
houses and therefore a reduction in the average energy use.
Increased use of heat pumps also contributes to reducing the

56 Boverket.
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Figure 12:10 Household electricity and operating electricity in
one and two-dwelling buildings, multi-dwelling
buildings and non-residential premises
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Note: In Figure 12:10, the distribution of electricity use is associated with uncertainty.

Electricity used for operational purposes and in properties is based on delivery

statistics and great differences compared with previous years may be a result of
the fact that customer files have been revised in connection with the integration
of network companies following mergers and acquisitions. Household electric-
ity is based on standard values and calculations.

energy use for space heating.’” The energy costs have increased
for many households in recent years because of the higher cost
of electricity and oil and increased taxes, which produce an
incentive to adopt energy-saving measures. More energy-effi-
cient equipment and installations may be assumed to be the
reason why electricity use has increased only moderately, in
spite of the growing numbers of appliances and installations in
homes and at workplaces.

57 The heat extracted by heat pumps in the consumer sector is not reported in the
official energy statistics.
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13 Energy prices to domestic customers,

including relevant taxes

Energy prices for domestic customers were relatively stable
throughout the second half of the 1990s, but they increased sig-
nificantly from the year 2000 onwards. The price of oil (inclu-
ding taxes) for one and two-dwelling buildings customers was
twice as high on 1 January 2009 compared with 1 January 2000,
this despite the fact that the price fell by 15% compared with
1 January 2008. The price of electricity (including taxes) has
risen by approximately 70% since 2000 and the price of district
heating for customers in multi-dwelling buildings has increased
by approx. 60%. Increased fuel prices and increased taxes on
energy are the main reasons for rising prices for household
customer.

Energy policy objectives

The energy policy objectives emphasise the importance of reli-
able access to energy at reasonable prices. Efficient electric-
ity and natural gas markets are also highlighted as objectives
within the energy policy. The objectives also specify that the
energy policy will contribute to conversion to an ecologically
sustainable society and to an energy supply with a low negative
impact on health, the environment and the climate.

Review of statistics

Reporting of statistics for electricity and natural gas prices has
been revised, which makes comparisons with previous years dif-
ficult. Up to January 2007, the statistics relate to the price that a
typical user had to pay in fixed and variable charges on 1 January
every year. After January 2007, the price of electricity and natural
gas was reported as an average price per six months, calculated on
the price that customers actually paid. The typical customers for
whom the statistics are gathered have also been changed. These
six-monthly prices cannot, therefore, be compared directly with
the prices prior to 2007. See also the FACTS box.

Trends

During a number of years at the end of the 1990s, the price of
electricity was constant or even decreased, whereas high price
increases were noted during the years from 2000 to 2009. Tak-
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Figure 13:1 Electricity and network price to domestic
customers with annual use of 2,500-5,000 kWh
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Note: The surveys have changed. 1996-2007 relates to the price on 1 January for each
year. After that, the average price for each half of the year is reported. Note that
the typical customer, for which the price is reported up to 2007, has an annual
use the equivalent of 3,500 kWh.

ing an overall view, the price of electricity, including taxes, has
risen by 80% between 1997 and 2007.

The price of electricity on 1 January 2007 was significantly
higher than the average price for the first half of 2007, which indi-
cates how unreliable it is to make a comparison between these time
periods. The average price for the second half of 2007 was higher
than for the first half, but still lower than the price on 1 January
2007. The average prices for electricity for 2008 follow the same
pattern as the prices for 2007, with a higher price for the second
part of the year. However, the average prices for 2008 are 11-15%
higher than for 2007, depending on the type of consumer.

The price of oil remained relatively unchanged during the
period between 1995 and 1999, but subsequently increased.
The price over the past few years has fluctuated considerably,
peaking in 2008. In January 2009, the price of oil was at the
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FACTS Energy prices to domestic customers, and typical customers

In 2007, the study of electricity and gas prices was changed to
conform to EC directives. The change means that the details
reported from this year are average prices over a period of six
months instead of the price on 1 January for each year, as used
before. The prices are reported for various typical customers
common across the entire EU. The definition of these was also
changed in 2007. The method of gathering the price of district
heating and oil given in the indicator remains unchanged and
relates to the price on 1 January every year.

Previous method

The prices reported up to 2007 are the prices from 1 January
for each year. Electricity customers were divided up into groups
based on annual use of electricity in kWh and type of hous-
ehold. The electricity prices are reported in the diagram for the
following typical customers:

Annual use Corresponds to household

3,500 kWh 4 rooms and kitchen, approx. 90 m? (hous-
ehold electricity)

20,000 kWh 5 rooms and kitchen, approx. 120 m? (house
with electric heating)

same level as on 1 January 2006 — approx. 15% lower than Jan-
uary 2008. Taking an overall view, the price of oil to domestic
customers, including taxes, more than doubled between 2000
and 2009.

The price of natural gas follows the same pattern as the
other energy prices. Energy prices for domestic customer were
relatively stable throughout the second half of the 1990s, to
increase significantly from the year 2000 onwards. From 2007,
average natural gas prices are reported every six months, just
as those for electricity. During the second half of 2008, the
average price of natural gas was almost 20% higher than for the
same period in 2007.
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Natural gas customer were divided up into groups based on
annual use and the type of equipment. The indicator reports
prices for a typical customer with an annual use of 34,890 kWh,
which is the equivalent of a house that has gas for heating and
for domestic use.

Present method

Prices reported on a six-month basis for 2007 and 2008 are
average prices during the periods January-June and July-
December for each year. The electricity prices are reported in
the diagram for the following typical example of customers:

Annual use
2,500-5,000 kWh
At least 15,000 kWh

For natural gas, prices are reported for households that have an
annual use of between 5,500 and 55,000 kWh.

The price of district heating for domestic customers in
multi-dwelling buildings has increased by a few percentage
points each year from 2000 to 2009. In January 2009, the price
was almost 8% higher than 1 January 2008. The Nils Holgers-
son report®® shows that the differences between municipalities
can be considerable. In 2007, the annual cost per square metre

58 HSB Riksforbund, Hyresgéstforeningens Riksforbund, Riksbyggen, SABO and
Sveriges Fastighetsagare have formed Avgiftsgruppen, which carries out annual
surveys (the so-called Nils Holgersson survey) which take a look at municipal
charges for heating, hot water, water and sewerage, electricity and waste collec-
tion.
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Figure 13:2 Electricity and network price to domestic
customers with annual use of 15,000 kWh
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Note: The surveys have changed. 1996-2007 relates to the price on 1 January for each
year. After that, the average price for each half of the year is reported. Note that
the typical customer, for which the price is reported up to 2007, has an annual
use the equivalent of 20,000 kWh.

was SEK 78 in the least expensive municipality and SEK 157 in
the most expensive. The average annual cost was SEK 129 per
square metre. The price of district heating from 2000 to 2009
has increased by approx. 50%.

Solid biofuels, such as wood and pellets, are important ener-
gy sources for domestic customers. A total of almost 11.9 TWh
of biofuel was used in one and two-dwelling buildings, multi-
dwelling buildings and non-residential premises in 2007, of
which more than 90% was used in one and two-dwelling build-
ings. The reason that time periods for the price of biofuel are
not presented here is the shortage of statistical material. There
are no official price statistics for pellets, and only compilations
by the industry itself are available at the present time. In April
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Figure 13:3 Natural gas price to domestic customers with
annual use of 5,500-55,000 kWh
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Note: The surveys have changed. 1996-2007 relates to the price on 1 January for each
year. After that, the average price for each half of the year is reported. Note that
the typical customer, for which the price is reported up to 2007, has an annual
use the equivalent of 34,890 kWh.

2009, the price of pellets, including taxes, to customers in one
and two-dwelling buildings was about 2,600-2,800 SEK per
ton.” Most of the wood used by domestic customers is not
purchased and sold on the market.

Reasons and relationships

The price of electricity is governed by supply and demand. The
price of emission rights also influences the price of electricity
during certain periods. The electricity exchange, Nord Pool’s
spot price, provides a price reference for the Swedish electric-

59 www.pelletspris.com.
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Figure 13:4 District heating price to domestic customers in multi-
dwelling buildings, including relevant taxes and VAT
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Note: The surveys have changed. 1996-2007 relates to the price on 1 January for each
year. After that, the average price for each half of the year is reported. Note that
the typical customer, for which the price is reported up to 2007, has an annual
use the equivalent of 34,890 kWh.

ity market and the price the customer is charged is influenced
by developments there. More information regarding spot price
developments and what determines the electricity price can be
found in indicator 18.

The price of oil follows developments on the world market
for crude oil and the price of natural gas, to some extent, fol-
lows the price developments for oil. The reason for the increas-
ing prices of oil and natural gas to households has been the
green tax exchange, whereby taxes on electricity and fossil
fuels were gradually raised and transferred back to households
and companies in the form of a reduced tax on work.

The reasons for the price development in district heating
are difficult to specify generally, since Swedish district heat-

75

BASE INDICATORS

Figure 13:5 Qil price (EO 1) for domestic customers
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ing consists of the sum of a large number of district heating
systems. The increased cost of the energy carriers used is a
contributory factor in the increasing prices of district heating.
Another reason is that the rules for pricing district heating at
cost no longer apply, and the price is instead increasingly set
in relation to the prices of alternatives and on the basis of the
return on capital requirements of the companies.

Since the indicator shows running prices, it is of interest to
set the energy price increases in relation to general price devel-
opments, e.g. expressed as consumer price index (CPI). It can
be noted that energy prices, in general, have increased faster
than the CPI. This applies to all user areas: transports, heating
and electricity use.
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14 Energy expenditure by households, including motor
fuels, in relation to total expenditure by households

The energy expenditure as a proportion of the total expenditure of
households is around 9%. The trend has been gradually increasing
during the years since 2000, but since 2003, only small changes
have taken place. Both the share of the costs for fuel and for energy
Jor dwellings has increased. Up to 2003, they made up an equal
share of the total costs for a household. From 2004, expenses for
motor fuel account for a larger share than energy for the home.

Energy policy objectives

The energy policy objectives state that dependable access to ener-
gy at a reasonable price is important. The objectives also specify
that the energy policy will contribute to conversion to an ecologi-
cally sustainable society and to an energy supply with a low nega-
tive impact on health, the environment and the climate.

Trends

The energy expenditure as a share of the total expenditure of
households is around 9% (2007). The share has been relatively
unchanged since 2003, but has increased by a little less than 0.5
percentage points from 2006 to 2007. The expenditure for the
energy use of dwellings (space heating, hot water and domes-
tic electricity) and the expenditure for motor fuel for household
vehicles was, up to 2003, more or less of the same size for the
average household.

The share spent on energy for dwellings displayed a decreas-
ing trend, although it began increasing again in 2006. The
amount of money spent on motor fuel has increased between
2003 and 2007, and expenses for motor fuel are now larger than
expenses for energy in the home.

The energy expenditures included in the indicator are those
that are paid directly by the household for energy. The space
heating costs that comprise part of the rent, for example, are
therefore not included. Motor fuel costs that are indirectly paid
for public transport are not included either. Taking an overall
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Figure 14:1 Energy expenditure by households,
including motor fuel costs in relation

to the total expenditure of households
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view, energy expenditures account for a larger share of house-
hold expenditures than that revealed by the indicator®.

Reasons and relationships

Taxes on energy have increased significantly since the middle
of the 1990s.%" The green tax exchange, introduced in 2001,
means that tax increases on fossil fuels and electricity are
repaid to taxpayers in the form of reduced tax on work to com-
panies and households.

The effect of the tax exchange on households with a low
use of electricity and fossil fuels may lead to an increase in the
amount of disposable income, whereas the amount of dispos-
able income for households with high energy use decreases.

The energy costs are greatly influenced by various circum-
stances throughout the years, e.g. the temperature conditions,
hydropower water inflow (and therefore the price of electric-
ity®?) and the price of oil on the world market.

The high electricity price in 2003 contributed to the increase
in energy expenditure during that year. In 2004, the price of oil
increased substantially, while the price of electricity remained
at a relatively high level.

The disposable incomes of households increased by 40%
between 1995 and 2007% and the energy expenditure of house-
holds during the same period decreased somewhat.® The fact
that energy costs for households, as a proportion of total expen-
diture, has nevertheless increased during the same period is
partially due to tighter economic regulatory instruments for
household customers, e.g. increased carbon dioxide tax.

60 Further discussion regarding the risks of high energy prices is available in the
Swedish Energy Agency’s report, How safe is our energy supply? ER 2007:06.

61 The development of energy taxes is illustrated in the Base indicator 13 — Energy
prices for domestic consumers, including relevant taxes.

62 The electricity price on Nord Pool’s sport market is reported in Base indicator 18.
63 Statistics Sweden.

64 Which is illustrated in Base indicator 12 — Electricity consumption for heating and
household electricity/electricity in properties/operating electricity per unit of area
for dwellings and premises.
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15 Carbon dioxide emissions by sector

The carbon dioxide emissions in 2007 were roughly 8% lower than
in 1990. The transport sector caused the highest emissions, and
these have increased slightly since 1990. On the other hand, car-
bon dioxide emissions from the residential sector have decreased.
The main reason is the displacement of carbon dioxide emissions
from the residential sector to the energy sector (electricity and
district heating generation) during the period. The emission inten-
sity, in terms of emissions per GNE has decreased by one third
during the period 1990-2007, and the emissions per capita have
also decreased during the same period.

Energy policy objectives

According to the energy policy objectives, the energy supply
should have a low negative impact on health, the environment
and the climate. It is also emphasised that the Swedish environ-
mental and climatic objectives will be taken into account. As
aresult of Sweden’s undertaking in accordance with the Kyoto
Protocol and the EU’s distribution of responsibilities, Sweden
can increase its emission of greenhouse gases by 4%, calcu-
lated as the average for 2008—2012, compared with the level
in 1990. However, the Swedish climate strategy specifies that
the average emissions of greenhouse gases during the period
2008-2012 will decrease by 4% compared with the emissions
in1990. The objective will be achieved without compensation
for sequestration in carbon sinks or utilisation of the so-called
flexible mechanisms. There is also a specific national objective
that the environmental loading from dwellings and premises
will decrease.

Trends
Carbon dioxide emissions increased somewhat during the peri-
od 2001-2003, but decreased again during 2004 and ended up
8% lower in 2007 compared to 1990. The emissions level has
varied between years during the period, and there are examples
of both lower and higher emissions than in 1990.

The sector that contributes the highest emissions is the trans-
port sector (domestic transport). Carbon dioxide emissions in
the transport sector have increased by 13% from 1990 to 2007,
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and the carbon dioxide emissions account for more than 95%
of the total emissions of greenhouse gases by the transport
sector. In terms of magnitude, this is followed by the energy
sector (electricity and district heating generation and refiner-
ies) and the manufacturing and building industries (excluding
industrial processes). Industrial processes are ranked second
in terms of a percentage increase of carbon dioxide emissions
from 1990 to 2007, with an increase of 12%. However, emis-
sions from district heating generation have decreased during
the period studied, in spite of an increase in the heat delivered.
This is mainly because of the increased use of biofuels for dis-
trict heating generation. The sector from which emissions have
decreased is the residential sector. The carbon dioxide emis-
sions from the residential sector in 2007 were only a quarter of
the value in 1990.

The official Swedish emissions statistics have been revised
since the 2008 indicator publication, which has resulted in a
reduction in the total emissions of greenhouse gases, compared
with earlier reporting, by an average of 0.4%. The reporting of
carbon dioxide is 0.1% lower.

The emission intensity calculated as emissions of green-
house gases per GNP and emissions per capita has decreased
substantially since 1990. The emission intensity per GNP has
decreased most and was about 37% lower in 2007 than in 1990.
This denotes that economic development is possible without a
corresponding increase in emissions. During the same period,
GNP increased by 45%. The emissions of greenhouse gases per
capita have decreased by 15% between 1990 and 2007, and were
7.2 tonnes of CO2 per capita in 2007 compared with 8.4 tonnes
in 1990. The population increased by 6% during the period.

Reasons and relationships

Emissions of carbon dioxide from the residential sector have
continuously decreased. This is due, to a large extent, to the
decrease in oil use, which has largely been replaced by biofu-
els, heat pumps, electricity and district heating. This has led to
increased use of electricity and district heating. However, this
increase has taken place without a corresponding carbon diox-
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ide increase in the energy sector in which electricity and district Figure 15:1 Carbon dioxide emissions and total emissions of
heating generation are included. This can be explained by the greenhouse gases
fact that the additional electricity and district heating generation 50 000 1,000 ton CO2-ekvivalenter
is based, to a large extent, on non-fossil energy carriers, main-
ly biofuels. The emission intensity in the transport sector has 80000
decreased, i.e. the emissions have increased at a lower rate when 70 000
compared to the amount of work done in this sector, which can 60000
be explained by more fuel-efficient vehicles and increased low
admixture of motor biofuel to petrol and diesel fuels. 50000
To a great extent, carbon dioxide emissions vary with outdoor 40000
temperatures, the general economic climate and also with the 30 000
generation capacity of different energy sources, such as hydro- 20000
power and nuclear power. The year that differs most, with carbon
dioxide emissions that were 9% higher than 1990, is 1996. That 10000
was a dry year in the Nordic countries, and hydropower genera- S S T P P PP PP TS IO TF P
tion was therefore much lower than normal. In addition, it was S R i S S S S S S S S S S S S S
a cold year. This led to more fuel-based electricity generation == Total == Carbon dioxide

being used, which is demonstrated by much higher emissions
from the energy sector than in other years. The precipitation pat-
tern in 2002 and 2003 was also very different from that in a

Figure 15:2 Index of total emissions of greenhouse gases
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Increasingly strong regulatory instruments were used dur-
ing the period between 1990 and 2007 in order to restrict car-
bon dioxide emissions. Increased carbon dioxide taxes on fos-
sil fuels for household customers are an example of such a
regulatory instrument. The EU Emissions trading scheme is
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another regulatory instrument aimed at restricting carbon diox- &P LS S TS S S S
ide emissions. Evaluations have shown that the emissions of
carbon dioxide would have been at a much higher level today if
these carbon dioxide tax increases had not been implemented.
Increases in the prices of fossil fuels have made a further con-
tribution to the development.
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Figure 15:3 Carbon dioxide emissions by different sectors

Figure 15:4 Details from Figure 15:3
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Figure 15:5 Total emissions of greenhouse gases per GNP
and per capita
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16 Sulphur dioxide emissions by sector

Sulphur dioxide emissions in 2007 were less than one third of
the emissions in 1990. The industrial sector and the energy
sector are the highest emission sources. The emissions from
the residential, services and miscellaneous sectors and from
transport are very low.

Energy and environmental policy objectives

According to the energy policy objectives, the energy supply
should have a low negative impact on health, the environment
and the climate. It is also emphasised that the Swedish environ-
mental and climatic objectives will be taken into account. The
Swedish environmental quality objectives were reported dur-
ing 2005, and the target for emissions of sulphur dioxide were
tightened up from 60,000 to 50,000 tonnes before 2010.

Trends

The emissions of sulphur dioxide have decreased continuously
during the period studied. This applies to all sectors. In total,
the emissions of sulphur dioxide in 2007 amounted to 33,523
tonnes, which is 31% of the emissions in 1990. The national
environmental objective will have been met if the emissions are
maintained at the present low level.

During most of the period, industrial processes have been
the highest single source of sulphur dioxide emissions. The
next emissions source was the manufacturing and building
industries, followed by the energy sector (electricity and dis-
trict heating generation and refineries).

For several years, sulphur dioxide emissions from the ener-
gy sector have been at a level which is roughly half of the 1990
level. The fluctuations in the emissions from the energy sector
between different years are higher than in other sectors. As an
example, the emissions from this sector, in 1996, were 40%
higher than in adjoining years. The percentage reduction in
emissions from the services sector is highest, followed by the
residential sector and the transport sector.

The total emissions of sulphur dioxide from the residential,
services and transport sectors in 2007 were less than 8% of the
total sulphur dioxide emissions in Sweden.
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Reasons and relationships

The residential and services sectors display a substantial reduc-
tion in sulphur dioxide emissions. This can be explained both by
falling oil use in favour of electricity and district heating and the
use of more “sulphur-deficient” fuel oils. Sulphur-deficient oils
also explain the reductions in the industrial and energy sectors.
The sulphur tax has been a contributory factor to the substantial
reduction in the sulphur content of the oils used in Sweden.

The fact that the emissions from the energy sector vary rela-
tively widely between different years can mainly be explained
by the influence of hydropower. As an example, 1996 was a
dry year, and fuel-based electricity generation was, therefore,
much higher than normal. The fuels that were used contained
sulphur, which increased the emissions.

Thereduction of emissions fromthe transport sector (domes-
tic transport), from around 110,000 tonnes in 1990 to around
30,000 tonnes in 2006, cannot be explained by a reduction in
the use of oil products. The reduction, in this case, is due, for
example, to increased demand for tax-beneficial environmen-
tal class-1 diesel fuel with very low sulphur content.

Figure 16:1 Sulphur dioxide emissions
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Figure 16:2 Sulphur dioxide emissions by different sectors

Figure 16:3 Details from Figure 16:2
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17 Nitrogen oxide emissions by sector

Total nitrogen oxide emissions have dropped by around 45%
between 1990 and 2007. The transport sector is the highest
emissions source, followed by the manufacturing and building
industries and by the miscellaneous sector (agriculture, fish-
eries, forestry, waste sector and diffuse emissions). The emis-
sions from the residential, services and energy sectors are very
low.

Energy policy objectives

According to the energy policy objectives, the energy supply
should have a low negative impact on health, the environment
and the climate. It is also emphasised that the Swedish envi-
ronmental and climatic objectives will be taken into account.
The Swedish environmental quality objectives specify that the
annual emissions of nitrogen oxides will have been reduced to
148,000 tonnes before 2010.

Trends

Nitrogen oxide emissions have dropped at a relatively uniform
rate during the whole of the 1990s. In total, the emissions have
dropped by around 45% from 1990 to 2007.

The transport sector (domestic transport) is by far the high-
est source of nitrogen oxide emissions in Sweden. The manu-
facturing and building industries are the next highest emissions
sources, but the emissions from these industries are much low-
er than those from the transport sector. In 1990, the transport
sector accounted for around 62% of the total nitrogen oxide
emissions. However, the emissions from the transport sector
have dropped significantly and the proportion of emissions in
2007 had fallen to around 52%.

Emissions from the residential and services sectors have
been decreasing slowly over the whole of the period. Viewed
over the entire period, from 1990, the emissions from industrial
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processes have decreased, but they have then increased slightly
from 2002. The nitrogen oxide emissions from the miscella-
neous sector have decreased by 33% from 1990. The emissions
from the energy sector vary from year to year, and were around
17% lower in 2007 than in 1990.

The official Swedish emissions statistics have been revised
since the 2008 indicator publication. This has meant that the
emissions of nitrogen oxides have dropped by an average of
4.2% during the period 1990-2006 compared with last year’s
report. Revisions have been carried out in all sectors except
for the energy and industrial sectors. The largest changes have
taken place in the miscellaneous sector.

Reasons and relationships

The total nitrogen oxide emissions in 2007 amounted to around
167,000 tonnes. So there is some way to go to the target of
148,000 tonnes for 2010. Continued reduction in emissions is
therefore necessary to achieve the target.

Reduced nitrogen oxide emissions in the transport sector are
due to a gradual increase and more stringent emissions regula-
tions for passenger vehicles and heavy vehicles. The trend has
been counteracted by the fact that traffic is increasing.

The reduction in emissions from the energy sector (electric-
ity and district heating generation and refineries) can largely
be explained by the NOx charge system, introduced in 1992.
This means that a charge of SEK 50 per kg of nitrogen oxide is
imposed on emissions from large boilers, and the charge is then
repaid in proportion to the utilised energy generated.

The emissions from the manufacturing and building indus-
try sectors and from industrial processes can be related to the
general economic climate and the turnover of the companies.
The development in the miscellaneous sector mainly depends
on emissions from contracting machinery.
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Figure 17:1 Nitrogen oxide emissions and index
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Figure 17:2 Nitrogen oxide emissions by different sectors
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Figure 17:3 Details from Figure 17:2
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18 Price of electricity on the Nord Pool spot market

In order to achieve the objective of an efficient electricity market,
it is important to have a competitive pricing structure that per-
forms well. The spot price on the Nord Pool electricity exchange
serves as a price reference for the Nordic electricity market.
Since Swedish deregulation in 1996, the price on the electricity
exchange has varied widely, both from year to year and within
individual years. Since hydropower represents a large propor-
tion of the Nordic electricity generation, the price on the elec-
tricity exchange is affected by the conditions for hydropower
generation, e.g. the inflow of water and the reservoir levels.

Energy policy objectives

Electricity is a very important element in the Swedish energy
system. An efficient electricity market with competitive prices
is, therefore, an important objective for the Swedish energy
policy. Having a pricing system that performs well is empha-
sised in this policy.

Trends

Inthe Nordic electricity system, which is dominated by hydropow-
er, the price of electricity is highly dependent on the availability of
water. Since the introduction of trading in emissions on 1 January
2005, this has also affected the price of electricity during certain
periods. The initially high prices of emission allowances dropped
greatly at the end of April 2006. It transpired that emissions were
almost 100 million tonnes lower than the allocation, which meant
that the market had a substantial surplus of emission allowances.
The price of an emission allowance more than halved in a matter
of days, and in February 2007 it reached levels which were lower
than 1 Euro per tonne. The prices of emission allowance in the sec-
ond trading period of 2008-2012 have so far in 2009 remained at
815 Euro per tonne. Other factors that affect the price of electric-
ity are the fuel prices for thermal power generation, temperature
conditions and the operating status of the nuclear power plants in
Sweden and Finland, as well as the available generation capaci-
ties. Because of the electricity interchange with the Continent, the
prices of electricity abroad and the available transmission capaci-
ties have also affected the Nordic price.
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Figure 18:1 Electricity price on Nord Pool’s spot market for
the Swedish price area, monthly average values
January 1996-March 2009
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The price of electricity on the spot market has varied widely
since 1996, both from year to year and within individual years.
The price difference between different years is mainly depen-
dent on the hydropower generation conditions (wet year/dry
year), although the temperature conditions also affect the price
of electricity. The price of electricity is usually lowest in the
summer and highest in the winter. The reason for this is that
when the demand for electricity is high (high power demand/
simultaneous demand) in the winter, plants with high genera-
tion costs must be taken into service. In principle, it is only
during the spring floods and the summer that the demand can
be met by plants with low generation costs. But the fact that
much of the water can be stored in reservoirs along the rivers
means that the adjustable water quantity is priced on the basis
of a so-called water value instead of its low variable cost. The
price of electricity is closely related to the hydrological bal-
ance, i.e. the availability of snow and surface water, and also
water in the water reservoirs at a certain time in relation to the
normal level at that time.
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Figure 18:2 Price of electricity on the Nord Pool spot market
for the Swedish price area, 24-hour average values
and 24-hour minimum and maximum, 1 January
2006-23 April 2008
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The inflow to the Swedish water reservoirs varies over the
year and between years. The inflow is usually low during the
winter, since the precipitation is usually in the form of snow.
The inflow increases drastically in conjunction with the melting
of snow during the spring and early summer. To a certain extent,
water also flows in during the autumn in the form of rain. The
reservoir levels also vary widely. They are usually highest during
the summer and autumn, decrease during the winter and early
spring and rise rapidly in conjunction with the melting of snow.

Although the water reservoirs were at a higher level than
normal in 2005, the price of electricity did not drop to earlier
levels. This was mainly due to rising prices of emission allow-
ance and the high fuel prices. In spite of the relatively normal
inflow volume for the year as a whole, the price of electricity
in 2006 reached the record high average level. However, at the
end of the year, the price was down to the same level as in 2005.
At the beginning of 2006, the increase in the price of electricity
was mainly due to rising prices of emission allowance, but when
prices fell at the end of April, the price of electricity followed
suit. Nuclear power generation disturbances during the summer
and autumn and the low water reservoir levels contributed to the
year’s highest 24-hour mean value, which was reached at the end
of August. The situation changed in October, the water inflow
increased and the Nuclear Power Inspectorate approved the
restart of Forsmark 1 and 2, while the mild weather resulted in a
low demand. In spite of a low average price of electricity in 2007,
the highest spot price for one individual hour was recorded in
February 2007 during the period 1 January 2006-23 April 2008,
shown in Figure 18:2. Increased prices for both fuel and emis-
sion allowance, together with transmission problems caused by a
broken cable in Norway, led to electricity prices increasing dur-
ing the spring and summer of 2008. During the autumn, the trend
changed because of the financial crisis. Reduced demand for
electricity from industry led to declining prices, a trend which
continued during the beginning of 2009.

Reasons and relationships

There is a clear link between the price of electricity and hydro-
power generation conditions: much hydropower gives a low
price of electricity and vice versa. The increased demand for
electricity in the Nordic countries, together with the very lim-
ited expansion of electricity generation capacity so far, has
gradually raised the price of electricity in the Nordic coun-
tries. The links and trade with the Continent also increase the



Figure 18:4 Flow difference on a weekly basis compared with a
median value for each week
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price when the prices on the Continent are higher than in the
Nordic countries, and electricity can therefore be exported.
However, a long-term development is generally difficult to
distinguish clearly, since the electricity price variation caused
by the hydropower generation conditions and the effects of the
varying climatic conditions are wide ranging.

Both the power balance and the energy balance are impor-
tant from the aspect of security of supply, and both balances
affect the pricing. In an energy-rated power system such as the
Nordic system, the difference in the energy available between
wet years and dry years may be very large, even though the
installed power is the same.

Figure 18:2 gives examples of extremely high hourly pric-
es. Spread over 24 hours, these peaks are evened out, and this
becomes more apparent if they are spread out over weekly or
monthly average values. To some extent, it can be said that a
brief, high peak is linked to a temporary situation in which the
power supply cannot, or cannot be expected to, meet demand,
whereas a longer peak — which may be reflected in the average
prices over several days in succession and therefore also in
weekly average values — may be linked, to a greater extent, to
an energy shortage situation.
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Figure 18:5 Storage content, on a weekly basis, deviations
from normal
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FACTS Hydropower

In the Nordic countries, hydropower accounts for around
half the electricity generated in a normal year. In Norway,
generation by hydropower in a normal year amounts to 122
TWh, in Sweden it is 65 TWh and in Finland 13 TWh. Since
the electricity market is Nordic, Sweden is largely affected by
conditions in neighbouring countries. In the Nordic electricity
market, it is actually the inflow to the hydropower plant reser-
voirs in all countries that is decisive, although the Swedish
inflow of water still provides a good indication of the condi-
tions. The inflow difference (for 2008) has been produced in
relation to the median value for the period 1950-2006, and
the median inflow of water in Sweden amounts to 62 TWh
on an annual basis. The levels in the water reservoirs also
play a role. The Norwegian reservoir capacity (82 TWh) is
clearly larger than the Swedish capacity (34 TWh). For 2008,
the reservoir level has been described as the deviation from
the median value for the period 1990-2007 for Norway and
as the deviation from the average value for the period 1950-
2006 for Sweden.
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19 Total market share for the three largest

electricity generators

A larger number of operators can stimulate the competition
which, in turn, contributes to an efficient and well-performing
electricity market. In 2008, the market share of the three lar-
gest electricity generators in the Nordic electricity market
was around 42%. Since 2002, this market share has increased
somewhat.

Energy policy objectives

The electricity market is a central part of the Swedish energy
policy. The importance of efficiency in the energy supply is
emphasised in the energy policy objectives. An efficient elec-
tricity market is highlighted in particular. It is generally con-
sidered that a larger number of operators stimulate competition
which, in turn, contributes to an efficient market that performs
well.

Trends

A common Nordic electricity market was established a number
ofyearsago, which includes the Nord Pool electricity exchange.
The electricity generated in the Nordic countries by the three
largest electricity generating groups amounts to a market share
of about 42%, if the total Nordic electricity generation is used
to define the market size. In the report entitled “Pricing and
competition in the electricity market”,® the Energy Markets
Inspectorate expresses concern that the increased concentra-
tion in the Nordic market by mergers and takeovers has reached
a problematic level. The market share of the three largest elec-
tricity generators in Sweden in relation to the total Swedish
electricity generation is around 85%.

Reasons and relationships

Svenska Kraftndt and other system operators in the Nordic
countries are responsible for the transmission links and they
ensure there is sufficient capacity for the electricity market to
perform efficiently. How dominant the three largest electric-

65 The Swedisch Energy Agency and the Energy Markets Inspectorate, ER 2006:13.
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Figure 19 Market share of the three largest electricity
generators in relation to the total Swedish electricity
generation and the total Nordic electricity generation

Share, %

100

80

60

40

20

& ®
P

0 N O -l > ©
) > O O O O O
BT P L PP

@ Share of Sweden’s
electricity production

@=» Share of Nordic
electricity production

‘lepIoN ‘IBIeUT YSUBAS :80IN0S



ity generation groups are depends on the geographic market
being considered. In most cases, it is the Nordic market that is
relevant to study.

As aconsequence of the limitations of electricity transmis-
sion, the Nordic electricity market is divided into different
sub-markets, known as price areas. This takes place when the
market demand for electricity transmission for price equali-
sation is greater than that allowed by certain transmission
links. This occurs fairly often, but, on such occasions, Swe-
den almost always forms a common price with other price
areas, such as Finland and Denmark. It is rare that there is one
price for Sweden only. This indicator includes wholly owned
generation and partially owned generation, with deductions
for minority owners and additions for replacement power.
In addition to the parent company, an electricity generation
group also includes subsidiaries in which the parent com-
pany has a holding of at least 50%. In this publication, the
term Nordic electricity market refers to the Nordic countries
excluding Iceland.

Among the electricity generators who have electricity gen-
eration in Sweden, Vattenfall, Fortum and E.ON are by far the
largest. The largest electricity generators in the Nordic electric-
ity market are Vattenfall, Fortum and Statkraft.®

66 Note that the indicator relates to the three largest electricity generators on the
Swedish and Nordic markets. The three companies may differ from year to year.
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20 The quantity of motor biofuel used and the
number of biofuel-fuelled vehicles

The share of biofuels for transports amounted to 4.9% in 2008,
which is an increase of 0.9 percentage points compared with
2007. Low-admixture ethanol accounts for the largest share of
biofuel use, but use of highly concentrated ethanol is the fuel
that has increased the most over the past year. The introduction
of tax allowances and other benefits have contributed to an
increase in the demand for this type of fuel. The number of pas-
senger vehicles that can be run predominantly on renewable
energy has increased greatly during 2008 and now makes up
approximately 3.5% of the total passenger vehicle fleet com-
pared with 2% in 2007.

Energy policy objectives

EC Directive 2003/30/EC, on the promotion of the use of motor
biofuel or other renewable motor fuels, provides general guide-
lines for the introduction of motor biofuels and other renewable
fuels. The targets shall be established by each member country
based on reference values for the communities as a whole. The
reference level were set at 2% for 2005 and 5.7% for 2010,
and these levels relate to the energy content, on the market, of
replaced petrol and diesel oil for transports.

In January 2008, the EC Commission presented its draft
directive for renewable energy, which will supersede, among
others, directive 2003/30/EC. The renewable energy directive
was adopted by Parliament and the Council in December 2008.
The directive includes binding requirements, on every country,
for 10% renewable energy in the transport sector by 2020. Sus-
tainability criteria are also set, and the criteria must be met if a
motor biofuel is to be regarded as meeting the target.

The target of 10% renewable energy in the transport sector
has not been delineated in terms of responsibility because it
has been assessed that biofuels are products which can easily
be traded across borders. The calculation of renewable energy
in the transport sector in the renewable energy directive differs
slightly from the calculation procedure in the directive from
2003. When calculating the share of renewable energy in the
transport sector in accordance with the renewable energy direc-
tive, the use of petrol, diesel and biofuels for road transports
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and the use of electricity for all transports should be included in
the denominator. In the numerator, the use of renewable energy
for all types of transport should be included. The calculation of
the addition from renewable electricity is either done in accor-
dance with an EU mix or in accordance with a mix in the coun-
try in question, measured two years previously than the actual
year. With regard to electricity use in electrical road vehicles,
i.e. rechargeable hybrids or electric cars, use should be multi-
plied by a factor of 2.5 on compliance of the national transport
target. Biofuels produced from waste and/or ligno-cellulose as
a raw material can be multiplied by a factor of 2.

Trends

The directive from 2003 is aimed at promoting the use of
motor biofuel that can replace petrol and diesel fuel for trans-
port applications. The share of motor biofuel calculated as
energy content was 4.9% in 2008, which is the equivalent of
4.4 TWh.® This is an increase of 0.7 TWh since 2007. The
renewable motor fuels used to any major extent in Sweden are
ethanol, FAME® and biogas.

The use of motor biofuel in Sweden increased by more than
20% between 2007 and 2008. The use of highly concentrated
ethanol (E85) has increased the most over the past year. But
low-admixture ethanol, however, still accounts for the highest
proportion of motor biofuel use. The total use of ethanol, both
as admixture and highly concentrated ethanol, accounts for
approx. 57% of biofuel use. FAME accounts for approx. 35%
and biogas for the remaining 8% of biofuel use.

67 This means that in the numerator, in the quotient for the share of renewable
energy, the quantity of energy can be multiplied by 2 for biogas from waste/ligno-
cellulose and 2.5 for renewable electricity used for road vehicles. It should there-
fore be: the share of renewable energy = (quantity of energy biogas*2 + quantity
of energy other biofuels + renewable electricity for road vehicles*2.5 + other
renewable use of electricity for transport purposes)/(quantity of energy petrol, die-
sel, biofuels and electricity for transport purposes).

68 According to preliminary statistics of fuels for transport purposes: Quarterly fuel

statistics, Statistics Sweden.

FAME stands for Fatty Acid Methyl Ester. RME (Rape Methyl Ester) is most com-
mon in Sweden.
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According to the directive 2003/30/EC, all member coun-
tries have submitted an annual report of their shares of renew-
able energy in the transport sector. Because directive 2003/30/
EC has been replaced by the renewable energy directive, in
the near future the report will be made in accordance with
the renewable energy directive’s regulations. The model used
to calculate the share of renewable energy in the renewable
energy directive differs significantly from the 2003 directive.
For 2008, the share of renewable energy in the transport sector
in Sweden amounted to 4.9% according to the directive from
2003. If this share is instead recalculated in accordance with
the renewable energy directive’s calculation model, the share
of renewable energy for 2008 amounts to 6.8%.

Another directive which has great significance for the use
of biofuels is the EU’s fuel quality directive, which encom-
passes requirements regarding the quality of fuels for road
vehicles, working machinery and inland vessels. A new fuel
quality directive was adopted in December 2008 which, among
other things, means that the permitted level of admixture etha-
nol in petrol increased from 5% to 10%. For FAME in diesel,
the permitted admixture level is set at 7%. Implementation in
the member countries’ legislation must be completed by 31
December 2010.

Atthe beginning 0f2009, there were approx. 4.3 million pas-
senger vehicles in Sweden. Of these vehicles, approx. 149,000
were passenger vehicles which could be run predominantly on
renewable energy, which equates to approx. 3.5% of the pas-
senger vehicle fleet.”' This is an increase from 2007, when the
number of vehicles amounted to 92,000.

During 2008, the average fuel use for a petrol-driven car was
7.51/100 km while the average fuel use for ethanol vehicles run
on petrol was 8.0 1/100km. Compared with 2007, fuel use for

70 This is based on 52% of the electricity being renewable (the measured amount is
for 2006, i.e. two years prior to the year in question) and that all biogas for trans-
port purposes is produced from waste.

71 Vehicles referred to here are those that can be run on ethanol, gas or electricity.
Source: The Swedish Road Administration.
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petrol-driven vehicles dropped by 3.6% while use for ethanol
vehicles remained unchanged from 2007.7

Of the country’s 3,250 filling stations, a little more than
45% supplied an alternative fuel as of January 2009. This may
be compared with the equivalent figure for the previous year,
which was 29%. Of the filling stations with alternative fuels,
more than 90% of them supply ES85.

Reasons and relationships

Factors that have contributed to the increase in the number of
motor biofuel vehicles are that the availability of vehicles run
onrenewable fuels has increased in recent years and the interest
of consumers for this type of vehicle has grown. There are also
a number of government instruments which affect consumers’
choice of vehicle. For instance, a carbon dioxide differenti-
ated road tax was introduced in 2006, which is based on the
vehicle’s carbon dioxide emissions instead of on the vehicle’s
weight. The regulations for the taxation of company cars have
also influenced the number of biofuel-fuelled vehicles.

During the period 1 April 2007-30 June 2009, private per-
sons who purchased an environmental car receive a premium
of SEK 10,000. The purpose of the premium was to encour-
age more people to purchase fuel-efficient passenger cars or,
alternatively, cars which run on eco-friendly fuels.

It should also be noted that a prerequisite for these control
measures increasing the sale of biofuels is that the price of the
biofuel is lower than the price of petrol and diesel, in terms of
quantity of energy. As of today, biofuels are exempt from ener-
gy and carbon dioxide taxes. The purpose of tax exemptions is
to promote the introduction of new biofuels and to contribute
to the energy policy objectives regarding security of supply
by supporting the use and domestic production of biofuels.
Despite tax exemptions, there are times when biofuel is more
expensive than petrol and diesel, which has a large impact on

72 Naturvérdsverket (The National [Swedish] Environment Protection Board), Index
of new vehicles’ climate impact 2008, report 5946, 2009.
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Figure 20:1 Total number of registered passenger vehicles that
can be run predominantly on electricity, ethanol

and biogas
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the sale of biofuels. A clear example of this was during autumn
2008, when the price of E85 (in petrol equivalents) was higher
than the price of petrol. This resulted in the sales of E85 drop-
ping by 70% between September and December 2008.7

A further factor which influences the use of biofuels is the
availability of biofuel filling stations. A law regarding the obli-
gation to supply renewable fuels came into force on 1 April
2006. The law means that the country’s major filling stations
must provide one of the renewable fuels besides petrol and
diesel. The law initially covers filling stations that have a sales
volume in excess of 3,000 ™ of petrol or diesel fuel. In 2009 the
law was extended so that it applies to sales outlets that have an
annual sales volume of 1,000 ™ or more of conventional fuels.
Because investments have mainly been made in fuel pumps
supplying E85, the law has been supplemented with a special
allowance for other renewable fuels (excluding ethanol). The

73 SPI, Press release 15 January 2009.
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Figure 20:2 The total number of registered lorries and buses
that can be run predominantly on electricity,
ethanol and biogas
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number of filling stations supplying vehicle gas™ amounted, at
the beginning of 2009, to 89, while the equivalent amount for
E85 was 1,372.7°

Several Swedish cities have chosen to use biogas as the fuel
for local buses. In conjunction with this trend, filling stations
have also been created for passenger cars and the increased
availability of vehicle gas filling stations has led to an increase
in the number of these vehicles. Another positive effect of the
investments in biogas-fuelled local buses is that the number
of heavy vehicles that run on gas is increasing, such as, for
example, refuse collection vehicles.

74 Vehicle gas consists of biogas, natural gas or a combination of the two.
75 SPI, 2009.
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Figure 20:3 Share of biofuels in relation to the total amount
of petrol, diesel and biofuels, based on energy
content
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FACTS Fuel prices

On 29 April 2009, 1 litre of petrol (lead-free 95 octane) cost
approx. SEK 11.6. The equivalent price for 1 litre of E85 fuel
(which consists of 85% ethanol and 15% petrol) was approx.
SEK 9.60. Because ethanol has a lower energy value than
petrol, 25-35% more E85 is required compared with petrol.

Correspondingly, the cost of using E85 at this point in time
was approx. SEK 0.90 higher compared with the cost of pet-
rol. Vehicle gas was cheaper than petrol, with a price diffe-
rence of approx. SEK 2.0-2.50 per litre (petrol equivalents),
depending on where in Sweden the gas was purchased.
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Sources and quality




The source information for the indicators in this publication
has predominantly been obtained from Swedish official sta-
tistics (SOS). If statistics other than SOS have been used, this
is given under the corresponding graph. If comments need to
be made concerning individual sources of statistics or source
information, this is also given under a corresponding indicator.
Several indicators in the theme sections have been taken from
the EU’s environmental bureau: www.eea.europa.eu , from the
ODYSSEE database (http://www.odyssee-indicators.org/ and
from EU’s statistics bureau Eurostat.

The quality of a product, or a statistic, is determined by the
user’s perception of the product and its usability. To enable the
user to assess or value the quality of a product, a number of aspects
of a product are listed, which users take into account when they
assess how well it meets their needs and expectations.

A description of the quality of statistics contains the follow-
ing five main components: (1) Contents, that mainly relate to
statistical target characteristics; (2) Reliability that relates to
uncertainty sources and their effects on the statistics; (3) Topi-
cality that comprises time aspects that play a role in how well
the statistics describe the current situation; (4) Comparability
and usability that refer to the possibility of making compari-
sons, over time ad between groups, and for use in combination
with other statistics; (5) Accessibility and intelligibility, which
concern the physical accessibility of the statistics and its intel-
ligibility.

A description of the quality in statistical sources from
the SOS system can be obtained from the Statistics Sweden
homepage (www.scb.se). The statistics used here that are not
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included in the SOS system have been based on the same qual-
ity aspects as for SOS statistics, in order to guarantee a high
level of quality.

With regard to indicators, a further dimension in the quality
description is required. Firstly, the underlying statistics, with
regard to the above components must maintain a high level of
quality, and secondly, the indicator, as such, must also maintain
a good quality for the purpose intended.

The quality of the indicator is determined by the compara-
bility of detailed series with regard to matters such as popula-
tion, variables and quantities, and their definitions. In this pub-
lication, the statistical data for the indicators has been selected
to meet quality requirements in the indicator. Good quality for
this purpose therefore means that the underlying statistics can
be combined in one indicator, and also that both the statistics
and the indicator as such are suitable for the purpose. In cases
where one of the quality aspects for the indicator could not be
fully met, these requirements have been noted under the cor-
responding indicator.

With regard to the quality of the indicator and with regard
to what it measures, a number of factors must be assessed. The
indicators should also be relevant, i.e. linked to the objectives
that are to be followed up, they should be easy to understand,
and should be meaningful in the sense that they should show
what they intend to show. They must also be comprehensive
and well substantiated, and the parameters in the source infor-
mation must be well defined. The source information for the
indicator should be based on available statistics of an official
nature, which is reported and well described.















Our objectives - smarter energy use

The Swedish Energy Agency is a state authority working to achieve
a secure, environmentally friendly, and efficient energy system.

We can help achieve the climate objectives through international
cooperation and involvement.

The Agency finances research and development of new energy
technology. We actively support business concepts and innovations
that can lead to establishment of new companies.

We also show Swedish households and companies the way to
accomplishing smarter energy use.

Swedish
Energy Agency

Swedish Energy Agency, P.O.Box 310, SE-631 04 Eskilstuna, Sweden, Phone +46 16 544-2000, Fax +46 16 544-2099

g
=
>

Qa
€
©

=
[
2
]
o

<
(3]
<]
€
a
c
o

=
o
=)

°
o
2

o
]

2
a
o
o

o

o

o

I

o

o

o
Y
-
7]
>
)
S

<

o
®

o

o

o
I

—

L

-
c
©
H
[
<
9]

o
c
S
>
[
c
]

T
c
o

2
©
°

=
)

32
c
)
aQ
a
S
2
P

=

o

-
c
=

a



