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1 Executive Summary

This report presents an analysis of energy efficiency trends in Sweden on the basis of
energy efficiency indicators extracted from the Odyssee data base, as well as from the
policy measure database MURE; both within the framework of the Intelligent Energy
Europe programme. The indicators in the report are updated until 2006.

The analysis focuses on changes and trends in the Swedish policy within energy
efficiency for the period 1990-2007. The general trend is towards more market based
systems, where general taxes and information campaigns are preferred. The new
climate and energy Bills contains ambitious targets and present measures to achieve
them.

The total final energy consumption in Sweden increased from 31,2 Mtoe in 1990, to
33,7 Mtoe in 2007. Total final energy consumption for the transport sector has
increased while the same value for the residential, tertiary and agriculture sector has
decreased. Total final energy consumption of the industry sectors is unchanged.
Regarding energy saving, the largest saving has been made by the manufacturing
sector, which represented 50% of the total savings year 2004, followed by households
40 % and transport 10%.



2 The Background to Energy Efficiency

2.1 Overall economic context

Figure 2.1 shows the trends in the main macro-economic indicators: GDP, private
consumption and value added of industry.

The average growth rate of the GDP has been around 2,5 % per year since 1990. The
years of recession in 1991 (-1.1%) and 1992 (-1.7%) were followed by rapid growth.

Figure 2.1: Macro economic developments in Sweden
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The average growth rate of private consumption of households has been around 1,8 %
per year during the period. Except for in 1992 and 1993 the growth has been
increasing but the growth rate has been higher after 2000.

The average annual growth rate of value added of industry has been 3,9 % during the
period. The trend for industry is the same as for private consumption with a higher
growth rate after 2000.
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2.2 Energy consumption trends: by fuel and by sector

The total final energy consumption increased in Sweden from 31,2 Mtoe in 1990, to
33,7 Mtoe in 2007. Figure 2.2a shows the distribution of used fuels. There are some
differences between the two compared years, the use of oil products has decreased
while the use of gas, heat and renewable sources has increased.

Figure 2.2.a: Final energy consumption by energy fuel in Sweden
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Figure 2.2.b: Final energy consumption by sector*
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Figure 2.2.b shows final energy consumption by sector in Sweden. There is a
difference in distribution, the transport sector has increased while the residential,
tertiary and agriculture sector has decreased.

The most important reason for the decrease of energy use in the residential and tertiary
sector is the changes of energy supplies for space heating and domestic hot water
production. Different energy carriers have different distribution and conversion losses
at the point of use, depending on whether it is a fuel (e.g. oil) or a ‘ready to use’ (district
heating or electricity) energy carrier that is being used. A reduction in total final energy
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use in the residential and tertiary sector, due to the replacement of oil by electric
heating or district heating, results in increased losses in the conversion sector.

Energy use in the transport sector has increased which depend on an increase of
freights. Energy use in the transport sector is met mainly by oil products, primarily
petrol and diesel fuel. In 2007, the use of these two fuels met 89% of the country’s
energy requirement for domestic transport, with electricity accounting for a further 3%
and aviation fuel for 3%. The remaining energy requirement for transport was met by
medium and heavy fuel oils, natural gas and ethanol.

2.3 The policy background to energy efficiency

In year 2007 a commission (inquiry) started a study concerning what Sweden should
do in order to fulfil the requirements of the Energy Services Directive. An interim report
was presented on 11" March 2008, setting out a national energy efficiency action plan.
The final report was submitted in November 2008 (SOU 2008:110, The Road to a more
energy-efficient Sweden). Their proposals include radically increased support for
energy efficiency in buildings, increased taxes on cars with high fuel consumption and
stricter building codes.

According to the inquiry energy efficiency should be seen in a system perspective. This
means that primary energy efficiency should be taken into account and evaluated
rather than a one-sided focus on energy end-use. It is the use of primary energy that
determines the consumption of the earth’s resources, and thereby the amount of
emissions affecting the environment.

The inquiry estimated that early actions and policy measures already implemented can
lead to a reduction of approximately 27 TWh end-use of energy, corresponding to
approximately 46 TWh of primary energy consumption. This means that Sweden
without further measures can achieve a reduced energy end-use of 7.5 % or 10.1 TWh
in primary energy terms. Thereby it can be stated, in a broader interpretation of the
directive, that Sweden will only just achieve the given minimum goal.

The Swedish government published a new Energy Bill the 17" of Mars 2009. At the
same time the government also published a new Climate Bill. The two Bills shall be
seen as an integrated energy and climate policy with a new long-term goal for reducing
emissions. Fossil-based energy sources shall be phased out and the vision is for net
emissions of climate gases to cease completely by the middle of this century.

To achieve the targets according to Bills action plans shall show the way toward the
transition of society that must occur in the long run:



Action plan for energy efficiency

Significant resources will be given to increasing energy efficiency. This will
simultaneously fulfil the requirements in the Energy Service Directive. Initiatives
include:

- Strengthening of regional and local energy and climate efforts.

Strengthened for municipalities and country councils to enter agreements in
energy efficiency with the Swedish Energy Agency.

- Support for enterprises that use significant amounts of energy — an “energy audit
cheque” — to help them carry out energy audits in 2010-2014.

- Strengthening of efforts in the fields of technology procurement and the launching
of energy-efficient technology aimed at increasing the range energy-efficient
products in the market.

New requirements for “smart electricity and hot water metering” in newly
constructed and renovated buildings. Energy-efficient behaviour is encouraged
when te cost of energy use are made clearer.

The government will provide SEK 300 million per year in 2010-2014. Measures already
undertaken and considered successful are said to be reinforced. The government will
return in the Budget proposition for 2010 with the detailed allocation of resources
between the various steps in the program for energy efficiency.

The public sector should be a leader in energy efficiency work. Higher demands will be
put on authorities to buy more energy-efficient products and identify the energy
efficiency potential. Municipalities and country councils are offered the possibility to
sign voluntary energy efficiency agreements. In return, they must set targets for energy
efficiency and provide energy efficiency standards in their procurements.

The Swedish energy agency has been given the responsibility to follow up the first
action plan, evaluate the measures and to create the second action plan according to
the Energy Service Directive. In order to coordinate all actions accomplished by
authorities a council shall be established at the Swedish energy agency. In the council
all the concerned authorities shall be represented.

Action plan for renewable energy

Sweden’s existing high share of renewable energy will increase even further: by 2020,
50 percent of energy use will be based on renewable energy sources. The initiatives to
reach the target of at least 50 percent renewable energy by 2020 include:
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Improvement in the electricity certificate system with an increased level of
ambition. The new target for the production of renewable electricity involves of
25 TWh by 2020 compared to the 2002 level.

Establishment of national planning framework for windpower with a
corresponding production capacity of 30 TWh of which be on land and 10 TWh
offshore.

Improvement in the conditions for connecting up renewable electricity production
to the national grid.

Simulation package to promote the development of vehicle biogas.
Action plan for a fossil-fuel-independent vehicle fleet

A carbon tax and beneficial conditions for vehicles with a low environmental impact,
alternative fuels and initiatives to increase the number of plug-in hybrids and electric
vehicles will make Sweden vehicle fleet carbon-neutral by 2030. The target is for
Sweden to have a vehicle fleet that is independent of fossil fuels by 2030.

The action plan includes both tax proposals and initiatives on renewable fuels as well
as the development of alternative technologies. The following proposals have been put
forward to promote vehicles with a low impact in the environment.

No vehicle tax for give years for new green cars put on the road as from July
2009. The definition of a “green car” will be gradually tightened.

Continued subsidies to filling stations for renewable fuels.

The production of transport biofuel and other liquid biofuels must fulfil certain
sustainability criteria. Biofuel that generates reductions in greenhouse
gasemissions of less than 35 percent, compared to the oil alternative, may not
be credited towards the target.

Increased amount of low-blend biofuel in petrol and diesel through rapid
implementation of the new EU Fuel Quality Directive. This directive provides
scope for blending up to ten percent ethanol in petrol and seven percent
biodiesel.

Analysis of the conditions for and consequences of quota requirement system to
accelerate the introduction of renewable fuel in the transport sector.



3 Overall Assessment of Energy Efficiency Trends

3.1 Overall trends in energy intensity

Energy intensity is a measure that shows how efficient energy is used within the
economy. The measure is a ratio between the total amount used primary or final
energy and gross domestic product, GDP. Final energy intensity represents the
assessment of the energy productivity of the whole economy of final consumers only.
Table 1 and Table 2 show primary and finally energy intensity in Sweden and the
average value for EU27 during 1990-2007. GDP is converted into € 2005 using
purchasing power instead of exchange rates.

Table 1: Primary energy intensity in Sweden and the average value for EU27
during 1990 — 2007

Final energy consumption per unit of GDP (in €2005, at ppp)

1990 1995 2000 2002 2003 2004 2005

Sweden koe/€05p 0,186 0,178 0,155 0,154 0,153 0,147 0,141 0,136 0,132

EU27 koe/€05p n,a, 0,123 0,112 0,11 0,11 0,109 0,107 0,105 0,101

Table 2: Finally energy intensity in Sweden and the average value for EU27
during 1990 - 2007

Primary energy consumption per unit of GDP (in €2005, at ppp)

1990 1995 2000 2002 2003 2004 2005

Sweden koe/€05p 0,284 0,277 0,238 0,249 0,248 0,252 0,238 0,23 0,212

EU27 koe/€05p n,a, 0,194 0,176 0,174 0,175 0,173 0,17 0,166 0,16

The different variations in primary and final intensities are captured by the ratio of final
to primary intensity, Figure 3.1.1. This ratio has remained more or less constant from
1990 to 2007. The ratio is unchanged but together with an increasing share of
electricity and district heating in final consumption, we can say that the transformation
sector became more efficient over the period.

10
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Figure 3.1.1: Primary and Final Energy Intensity
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3.2 Industry

Energy use in industry in 2007 amounted to 156.6 TWh (which is a marginal decrease
of use compared to in 2006) and represents almost 39 % of the country’s final energy
use. The main energy providers in industry are electricity and biofuels, at 36 % and 35
% respectively, complemented by 26 % of energy from fossil sources. District heating
provides the remaining 3 % of energy use. Fossil energy was made up of 18.5 TWh of
oil products, 16.7 TWh of coal and coke, and 5.2 TWh of natural gas, as shown in
Figure 3.2.1.

11



Figure 3.2.1: Final energy in the industrial sector, 1990-2007
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Source: Swedish Energy Agency and Statistics Sweden (EN 20 SM, EN 31 SM).

In Sweden, a small number of sectors accounts for the bulk of energy use in industry:
see Figure 3.2.2. The pulp and paper industry uses almost 50 %, mainly electricity or
black liquorsl. The electricity is used mainly for grinders producing mechanical pulp,
while the black liquors provide fuel for soda recovery boilers in sulphate mills. The iron
and steel industry uses about 15 % of industry’s energy, primarily in the form of coal,
coke and electricity. Coal and coke are used as the reducing agents in blast furnaces,
while the electricity is used chiefly for arc furnaces for melting steel scrap. The
chemical industry is responsible for 8 % of industrial energy use: here, electricity is
used mainly for electrolysis processes. Together, these three energy intensive sectors
account for almost three-quarters of total energy use in industry.

The engineering industry, although not regarded as energy intensive, nevertheless
accounts for over 9 % of total energy use in industry, as a result of its high proportion of
Sweden’s total industrial output. The remaining 19 % of the energy used by industry

1 Black liquors are a by-product of pulp manufacture in sulphate pulp mills. They can be burnt to
recycle chemicals and release energy.

12
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meets the needs of other sectors. Although some of them can be regarded as energy
intensive, their total energy use is relatively low. Some sectors are dominated by the
use of fossil energy, such as the earth and stone industry, while others, such as metal
work industries, are dominated by the use of electricity. This category also includes
sectors mainly using a mix of fossil energy and electricity, such as the mining industry,
and those which are dominated by biofuels, such as the wood products industry, which
also uses a considerable proportion of electrical energy?2.

Figure 3.2.2: Energy use in industry, by sectors, 1990-2007
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In the short term, energy use in industry essentially follows variations in industrial
output. In the long term, it is also affected by such factors as taxation, changes in
energy prices, improvements in the efficiency of energy use, investment, technical
development, structural changes in the sector and changes in the types of goods
produced. Between 1990 and 1992, industrial production declined by 6 % per
annum, this was reflected by a fall of almost 6 % in energy use over the period.
Output recovered in 1993, and continued to rise substantially until 2000, during

2 Other sectors’ include the mining industry, metal works industries, wood products industries,
quarrying, the food industry and “other industries” (nace 36-37).
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which period it increased at nearly 8 % per annum. This was reflected in energy use,
which increased by 13 % over the period, with electricity use increasing by 15 %.
This was followed by an economic downturn in 2001, and a recovery over the period
2002-2007, when industrial output increased by over 2 % per annum. Energy use
increased by over 2 % over the whole period and electricity use fell by about 1 %. In
total, industrial output has increased by 105 % between 1992 and 2007. The same
period saw an increase of 18 % in total energy use and 13 % in electricity use.
Figure 3.2.3 shows electricity use in industry, by sectors between 1990 - 2007.

Figure 3.2.3: Electricity use in industry, by sectors, 1990-2007
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Note. With effect from 1993, has industry classification in different branches changed which
means that figures from 1993 and later cannot be strictly compared with those from earlier years
Source: Swedish Energy Agency and Statistics Sweden

Despite increasing industrial output, the use of oil has fallen substantially since 1970,
due to greater use of electricity and improvements in the efficiency of energy use. This
trend started in connection with the oil crises of the 1970s, which resulted in both State
and business starting intensive work aimed at reducing the use of oil. In 1970, the use
of oil constituted 48 % of industry’s total energy use, which can be compared with the
present proportion of 12 %. At the same time, that portion of industry’s use of energy
accounted for by electricity has increased from 21 % to 36 %, i.e. oil has been replaced
by other energy carriers, such as electricity. Although overall use of oil by industry has
fallen by almost 75 % since 1970, there was an increase over the period 1992-1997,

14
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after which the downward trend resumed. Although increasing somewhat in 2007, the
overall use of ail in recent years has approached the record low level of 1992. Biofuels
are the main energy source in the pulp and paper industry and in the wood products
industry. Between 1970 and 2006, the proportion of biofuels, peat etc. has increased
from 21 % to 35 % of total energy use in industry.

Specific energy use, i.e. the amount of energy used per monetary unit of output value,
provides a measure of how efficient the energy is being used. Since 1990, specific
energy use in industry has fallen continuously: between 1990 and 2007, it fell by 42 %,
reflecting a clear trend towards less energy intensive products and production
processes, together with structural changes in the sector. The change from oil to other
energy carriers, particularly electricity, is reflected in the specific use of oil and
electricity per unit of output value. Specific use of oil fell by 81 % between 1970 and
1992, while specific use of electricity increased by 23 %. The economic development
between 1992 and 2007, coupled with changes in the energy taxation of industry, are
reflected in changes in specific energy use, which continues to fall. Over this period, it
fell by 43 %, with specific use of oil falling by 49 % and that of electricity by 44 %. More
generally, the reduction in specific energy use is due to the fact that production value
has increased considerably more than has energy use. For several reasons, we can
expect a continued fall in specific energy use. Over a longer period of time, technical
development and structural changes have reduced specific energy use.

3.3 Residential and tertiary sector

Final energy use in the residential and tertiary sector amounted to 143 TWh in 2007,
see Figure 3.3.1. This accounts for 35 % of Sweden’s total final energy use,. The
sector consists of residential premises (including holiday homes) and commercial
premises (excluding industrial premises), land use3, and other service activities, which
include the construction sector4, street lighting, sewage treatment plants, electricity and

3 Land use includes agriculture, forestry, horticulture and fisheries. More detailed
information on energy use in these sectors can be found in the publications 'Energy
Use in Agriculture 2002’ (Statistics Sweden), ’Energy Use in the Fisheries Sector 2005’
(ER 2006:35) and ’Energy Use in Forestry 2005’ (ER 2007:15). Information on energy
use in the horticultural sector can be found in 'Horticultural Production 2005’, which can
be downloaded from www.jordbruksverket.se.

4 Energy use in the construction sector 2004

15



waterworks. Of the total energy use in the sector, most (about 87 %) is used in
residential buildings and commercial premises.

Almost 60 % of the energy use in the sector is used for space heating and domestic hot
water production. As the energy use for space heating is affected by temperature
conditions, there can be variations in energy demand from one year to another. To
enable proper comparisons to be made, it is necessary to correct for climatic conditions
in order to arrive at a statistically average year regarding the climatic conditions>. The
energy use in 2007 with climatic corrections was 149.9 TWh, which is an increase of
over 1 TWh in comparison with 2006. The number of dwelling units (single family
houses and apartments in apartment buildings) in the country steadily increases. In
2006, there were about 4.5 million dwelling units, representing an increase of about 40
% since the 1970s. The rate of construction was relatively low during the latter half of
the 1990s, but picked up during the 2000s, to the extent that 30 500 new dwelling units
were completed in 2007, or 2 % more than during the previous year. Despite the
increase in the number of dwelling units, total energy use in the sector has remained
relatively constant.

Figure 3.3.1: Final energy use in the residential and tertiary sector, 1990 - 2007
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Source: Statistics Sweden, EN 20 SM, calculations by the Swedish Energy Agency.

5 Since 2003, the reference period for establishing average conditions has been 1970-
2000. Until 2002, it was 1961/62—-1978/79.
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The relative proportions of the different energy carriers have changed, which can be
seen in Figure 3.3.1. Oil crises, rising energy prices, changes in energy taxation and
investment policies have all affected the shift from oil to other energy carriers. An
important reason for the decrease of oil use has been the rise in oil prices, leading to a
change to electricity, district heating or bio fuels. Bio fuels in particular are used for
heating in one- and two-dwelling buildings. The most common bio fuel is wood,
although pellets and wood chips are also used.

The total statistically corrected energy use in this sector remained relatively stable
between 1990 and 2000, after which it has started to show a decline, particularly in
respect of energy supplies for space heating and domestic hot water production. One
reason for the apparent reduction in energy use in the sector is the increase in the
number of heat pumps. Heat pumps deliver three times as much thermal energy as
they use in the form of electrical energy for driving them6, which means that their use
reduces the metered use of energy for space heating and domestic hot water
production in buildings. This ’'free’ heat is not included in the statistics of the total
amount of energy used in the sector.

Other factors that reduce energy use for space heating and domestic hot water
production in residential buildings and commercial premises include various energy
conservation measures, such as retrofitting additional thermal insulation or upgrading
windows in older buildings. The use of electricity - increase or decrease - in the
domestic environment is affected by two opposing trends. Technical development is
steadily improving the efficiency of equipment that replaces older products having
higher energy use. At the same time, many new items are given so many additional
functions that they use more energy. In addition, the reduced energy consumption is
offset by the increasing number of households and by the fact that many households
have more and more electrically powered items.

Figure 3.3.2 shows how the total use of electricity in the sector has changed during
1990-2007. Much of the electricity used in the sector is for building services systems
and for work activities in non-residential buildings / commercial premises’. The amount
of electricity used for this purpose has increased substantially, from 21,3 TWh in 1990

6 Heat pumps in energy statistics — Suggestions, www.energimyndigheten.se.

7 Electricity for building services systems is that which powers fixed equipment in the building,
such as lifts, escalators etc., and for climate control and for lighting in common areas (entrance
lobbies, stairwells etc.) Electricity for activities in the building is that used for such purposes as
computers, office equipment and lighting in occupants’ areas.

17



to over 30 TWh in 2007. This increase has been driven by a rapid growth in the service
sector, with a resulting increase in physical floor areas, coupled with a greater use of
office equipment. This in turn has resulted in knock on effects, such as more lighting
and greater need of comfort cooling.

Figure 3.3.2: Use of electricity in the residential and tertiary sector 1990-2006,
temperature corrected.
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Source: Statistics Sweden, EN 16 SM, EN 20 SM, calculations by the Swedish Energy Agency

The use of electricity for domestic purposes8 increased from 17,9 TWh in 1990 to 19.3
TWh in 2007. This increased use can be explained by an increase in the number of
households and greater ownership of electrical and electronic equipment. In 2007, the
average domestic electricity use amounted to about 6 000 kWh in one- and two-
dwelling buildings, and in apartment buildings to about 40 kWh per m? and year9.

Over the period 2005—-2008, the Swedish Energy Agency carried out a study to provide
up to date data on the breakdown of uses of domestic electricity. The preliminary

8 Domestic electricity is that which is used for lighting, white goods, domestic appliances and

other electrical equipment in a home.

9 This guide value figure was developed from a questionnaire investigation of energy use by
apartment residents, carried out by Statistics Sweden over the period 1997-1999. Prior to 1999,
the figure had been 50 kWh/m?, year.
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results indicate a wide spread in measured electricity use between households, varying
from 2 000 kWh/year to 7 000 kWh/year for a detached house, and from 1 000
kWh/year to 5 000 kWh/year for an apartment. Over the whole year, lighting is the
largest user of domestic electricity, followed by electricity use for refrigerators and
freezers in second position, and entertainment electronics (TV, computers etc.) in third
position. The use of electricity for heating in the sector increased gradually from 4.7
TWh in 1970 to 29 TWh in 1990 (statistically corrected values), reaching a peak at the
beginning of the 1990s, and then falling somewhat. In 2006, electric heating amounted
to 22 TWh. Electricity used for floor heating and fan heaters also contributes to the
heating of a building, but is partly accounted for in the statistics as domestic electricity.

A total of 81.4 TWh were used for space heating and domestic hot water production in
2006, equivalent to about 86 TWh after correction for a statistically average climate
year. Of this, about 42 % (34.1 TWh) were used in one- and two-dwelling buildings, 32
% (26.1 TWh) in apartment buildings and 26 % (21.2 TWh) in commercial premises
and public buildings. The most common form of heating in one- and two-dwelling
buildings is electric heating, used by about a third of them in 2006. Of these, over half
have only direct electric heating, with the rest having waterborne electric heating. The
main reason for the high proportion of electric heating in one- and two-dwelling
buildings is that it is cheap to install and simple to run. The use of electric heating
increased substantially in the sector from 1970 to the middle of the 1980s, due to the
move away from oil, after which a slight decrease in one- and two-dwelling buildings
began.

The total use of electricity for space heating and domestic hot water production
(including electricity for heat pumps) in one- and two-dwelling buildings amounted to 15
TWh in 2006 (16 TWh after adjustment for statistically average climate conditions). The
use of direct electrical heating in combination with some other form of heating is
common in one- and two-dwelling buildings: about 40 % of one- and two-dwelling
buildings had some form of combination heating system in 2006. The most common
combination, used in over 23 % of one- and two-dwelling buildings, was that of biofuels
and electricity. Households with dual-fuel boilers can easily change between electricity,
oil and/or biofuels. They are relatively flexible, with their use being largely determined
by the relative price levels of the different energy carriers. Other households, not
having this ability quickly to change their energy carriers, are more vulnerable to
changes in the relative prices of energy carriers. The use of heat pumps has increased
substantially in recent years. Heat pumps were used in almost 30 % of the one- and
two-dwelling buildings in 2006.
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About 10 % of one- and two-dwelling buildings were heated solely by district heating, 9
% were heated solely by biofuels, and 3 % were heated solely by oil. Other one- and
two-dwelling buildings had other combinations, or were heated by gas. A total of 11.1
TWh of biofuels, 4.7 TWh of district heating, 3.4 TWh of oil and 0.3 TWh of gas was
used for space heating and domestic hot water production in one- and two-dwelling
buildings.

District heating is the most common form of heating in multi-dwelling buildings, with
about 76 % of the area being heated by it in 200610. Qil is used as the sole heat source
for 2 % of the area, while 3 % are heated by electricity alone. 10 % were heated by
combinations of systems with heat pumps. Other areas are heated by combinations of
various heating systems, or by gas or biofuels. Total use amounted to 22.4 TWh of
district heating, 1.5 TWh of electric heating, 1.5 TWh of oil, 0.3 TWh of gas and 0.2
TWh of biofuels.

District heating is the main source of heat in non-residential premises (offices,
commercial premises and public buildings) as well, with 59 % of such buildings in 2006
being supplied solely with district heating. About 7 % of this floor area was heated by
electricity alone and about 3 % by oil alone. Other heating systems included
combinations of various energy carriers, or gas or biofuels alone. Total use amounted
to 14.7 TWh of district heating, 3.9 TWh of electrical heating, 1.6 TWh of oil, 0.4 TWh
of gas and 0.5 TWh of biofuels.

3.4 Transport

Figure 3.4.1 shows how total final energy consumption in transport sector has changed
during 1990- 2007. The transport sector is the end use that has the greatest difficulty
in changing to a different energy carrier. Energy use for transport is continually
increasing, and alternative solutions for transport are therefore one of the greatest
policy challenges.

10 In addition to this, district heating was used in combination with other forms of
heating for 5 % of the floor area.
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Figure 3.4.1 Final energy use in the transport sector 1970-2007, including
international marine bunkers

200000 B Biofuels of transport
B Electricity of transport
600000
0O Hard and brown coal of
500000 A transport
B Gas of transport
400000
el
— O Residual fuel oil of
300000 transport
B Jet fuel of transport
200000
O LPG of transport
100000 -
O Diesel oil of transport
0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 [ [
O & N> o6 & & & X L B Motor gasoline of
O O X O O L O O O
SIS N S S S transport
year @ Oil products of
transport

Source: Statistics Sweden, EN 20 SM and EN 11 SM, calculations by the Swedish Energy Agency.

Total energy use for transport in 2007 amounted to about 130 TWh. Of this, domestic
transport used about 96 TWh, and foreign transport (including bunkering for foreign
maritime traffic and air transport) used about 34 TWh. Energy use in the transport
sector is met mainly by oil products, primarily petrol and diesel fuel. In 2007, the use of
these two fuels met 89 % of the country’s energy requirement for domestic transport,
with electricity accounting for a further 3 % and aviation fuel for 3 %. The remaining
energy requirement for transport was met by medium and heavy fuel oils, natural gas
and ethanol. The use of petrol has declined somewhat since 2002, which can be partly
explained by increased use of low blended ethanol, and also by a falling proportion of
petrol engines in passenger cars and light commercial vehicles. The use of diesel fuel
has increased steadily over the period 2000-2007, which is largely due to a steadily
increasing proportion of diesel-powered vehicles among new vehicle sales. In 2007,
the proportion of new vehicles that were diesel-powered was 34.7 %, as against 19.7
% in the previous yearll,

11 SIKA
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The use of aviation fuel decreased over the period 2000-2003, and then increased in
2004-2007. This increase over the last four years is due partly to improved economic
conditions and partly to increased competition giving rise to a large number of cheap
flights. Bunkering for international maritime traffic increased in 2007, partly due to the
fact that maritime traffic is experiencing a period of strong growth.

In 2007, renewable motor fuels (ethanol, FAME12 and biogas) supplied about 4 % of
the energy use for road traffic. At present, the costs of producing alternative motor fuels
exceed the corresponding costs for petrol and diesel oil. However, this difference in
cost, and the difference in cost of using such fuels instead of petrol or diesel fuel, is
falling as a result of technical development, the introduction of environmental taxes and
a general rise in the price of petrol/diesel oil. At present, biobased motor fuels are
untaxed, which means that their cost at the pump can be less than that of conventional
fuels despite a higher production cost. At the end of June 2008, a litre of 95-octane
unleaded petrol cost about SEK 13.99. The price of a litre of E85 fuel (consisting of 85
% ethanol and 15 % petrol) was about SEK 8.39. However, as ethanol has a lower
energy content than petrol, it takes about 1.25-1.35 litres of E85 to provide the same
energy as a litre of petrol. Allowing for this, the cost of using E85 at that time was about
SEK 3.00 less per petrol equivalent litre than the cost of petrol. LPG as a motor fuel
was also cheaper than petrol, with a difference on that date of about SEK 4.00 per /litre
(petrol equivalent)13,

Figure 3.4.2 shows how final energy use of renewable motor fuels has increased in
Sweden during 2000-2007.

12 FAME is an umbrella name for fatty acid methyl esters, of which ROME (rapeseed methyl-
eter) is the most common in Sweden today.
13 Svensk Biogas, www.svenskbiogas.se, 2008-06-25.
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Figure 3.4.2 Final energy use of renewable motor fuels, 2000-2007
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Source: Statistics Sweden and the Swedish Gas Association

1st April 2006 saw the introduction of what is referred to as the Pumps Act which, in its
first stage, means that all petrol stations selling more than 3000 m3 of petrol or diesel
fuel per year must also supply at leastone renewable fuel. The effect has been that the
petrol stations have installed almost exclusively E85 pumps. A government grant has
been introduced to help petrol stations meet the cost of supplying renewable fuels
other than ethanol. Up to February 2008, grants had been approved for 61 installations
of biogas pumps around the country. With effect from 1st August 2006, a permissible
admixture proportion of 5 % FAME in diesel fuel has been permitted, which has
noticeably increased its sales. In the summer of 2007, over 80 % of all diesel fuel
contained 5 % admixture of FAME. However, due to problems with engines in some
heavier vehicles, this was reduced to only 2 % during the winter of 2007. Similar
problems have occurred in some parts of the country with E85 fuel, with starting
problems arising at relatively modest winter temperatures. In addition, exhaust
emissions are high when engines are started. One solution to this problem is to
increase the petrol content of E85 fuel during the winter, and a Swedish standard for
winter grade E85 has been developed.

Technical development occurs in the form of both improvements to existing technology
and completely new technical solutions. As far as the road traffic sector is concerned, it
is expected that hybrid vehicles, and perhaps others, will achieve commercial
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breakthroughs during the next ten years. A hybrid vehicle has two alternative drive
systems, such as an electric motor and a combustion engine. The technology is now
being developed to include both private cars and heavier vehicles. Development is also
in progress of what are known as plug in hybrid vehicles, which are electric hybrid
vehicles that can also be recharged off the mains. During 2008, five private cars that
have been converted to plug-in hybrids have been put on the road in the Stockholm
area. This is at present only at the trials stage, and it will probably be some while
before plug-in vehicles come into widespread use. However, several international
vehicle manufacturers are planning to launch their first commercial plug-in hybrids
within two or three years.

At the beginning of 2009, there were approximately 4.3 million passenger vehicles in
Sweden. Of these vehicles, approximately 149,000 were passenger vehicles which
could be run predominantly on renewable energy, which equates to approx. 3.5% of
the passenger vehicle fleet. This is an increase from 2007, when the number of
vehicles amounted to 92,000. Figure 3.4.3 shows sold new sold cars during 2006-
2008.

Figure 3.4.2 Sold new cars 2006-2008
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3.5 Assessment of energy efficiency/savings through
ODEX: total and by sector

Global ODEX is a weighted measure between the share of consumption for
manufacturing-, transport- and household (technical)l4 — ODEX. Figure 3.5.1 shows
both how the three different parameters of total ODEX and how total ODEX has
changed.

Figure 3.5.1: Global ODEX, 1990 - 2005
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As Figure 3.5.2 shows, manufacturing has the largest consumption share and therefore
the largest influence at the Global ODEX. Both the consumption shares of
manufacturing and transport has increased while the consumption share of household
has decreased during 1990-2005.

14 Household has two different ODEXs, household and technical household. The difference is
that actions due to behaviour are excluded in technical household.

25



Figure 3.5.2: The ratio of share of consumption between the sectors transport,
household and manufacturing in Sweden, 1990 - 2005

1,2

1,0

o
©

@ Household
0O Manufacturing

share of consumption
o o
I o
1 1
I
I N
I N

o
N
i
|
|
|
|
|
|
|
|
T

0,0 T T T T

T T
S R R N W S S S VR R A
S F PSPPSR SLSPIT LS
RO PP PP

H
N
P

year

Figure 3.5.3 shows the energy savings in manufacturing-, transport-, and household
sector. The largest saving has been made by the manufacturing sector, which
represented 50% of the total savings year 2004, followed by households 40 % and
transport 10%.
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Figure 3.5.3: Energy savings in manufacturing-, transport-, and household
sector, 1990 - 2004
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3.6 CO,-emissions trends

Figure 3.6.1 shows CO,-emissions trends, total- and by sector in index, taking 1990 as
a reference year. In total the annual average reduction has been 0.8 % between 1990
and 2007, but there are big differences between the sectors. The largest reduction is
due to the residential and tertiary sector (households, services, agriculture) which
shows an annual average reduction at 5,6 %, the annual average reduction for industry
is 0,6 % while the transport sector show just the opposite trend with an annual average
increase of 0,7 %.
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Figure 3.6.1: CO,-emissions, total and by sector in index
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In the previous part, the results from ODEX showed that the ODEX-value for the
transport sector has decreased, which can be explained by more fuel-efficient cars.
Even if the CO,-emission for transport has increased, there has been an increased
efficiency in the transport sector.

The reduction of CO,-emission from households, services and agriculture depends
mostly on conversions were oil based heating systems has been replaced by biofuel
based district heating, heat pumps and biomass-fuelled boilers. Emission reductions
from agriculture are due to fewer cattle and reduced use of fertilizer.
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4 Energy efficiency measures

4.1 Recent Energy Efficiency Measures

Residential Sector and Tertiary Sector
Conversion support

From the 1* January 2006 a directed investment support for conversion from direct
electric heating and oil-fired heating to systems based on renewable fuel types is in
place. A household owner that changes to a system based on renewable fuels is
allowed a support for the conversion cost. The support applies to conversion to district
heating or individual heating from biomass fuels, heat pumps or solar collector
systems. The funds are not applicable for the installation in houses previously without
heating system. Owners of detached houses and multi-dwelling buildings are allowed
support.

The measures have to take place between the 1* January 2006 and the 31° December
2010 and funds are paid out as a tax refund on 30 % of the conversion cost. For each
household there is a certain cost limit. The total allocation to the programme is SEK
300 million per year.

Energy declarations

The European Energy Performance Directive of Buildings came into force 4 January
2003 and was implemented in Sweden on the 1% October 2006. Multi-dwelling
buildings (apartment blocks) had to be energy declared by the end of 2008. Energy
declaration of other buildings started the 1% January 2009. The Government or the
National Board of Housing, Building and Planning are responsible for regulation issues
on exemptions from the energy declaration requirement.

Energy declarations have to contain the following information:

» The energy performance of the building.

» The mandatory performance inspection of the building’s ventilation system.

» The radon measurement of the building.

* A reference value for comparison of the energy performance of the building.

* Proposals for appropriate energy efficiency measures to be taken.

Hence, the energy declaration is intended to provide recommendations about cost-
effective measures to improve the energy performance of the houses.

29



Improved energy statistics in premises

As for the household sector, there is a project to improve energy statistics for premises.
In 2005, the focus was on office buildings and public administration. In 2006, 130
schools were audited. This project will continue in the future, with a different focus area
every year.

Transport Sector
Vehicle taxation according to CO2 emissions

A vehicle tax based on a vehicle’s carbon dioxide emissions instead of its weight was
announced in the Budget Bill of 2005. The introduction is intended to encourage more
buyers to choose more fuel-efficient cars and cars driven by biomass fuels. The new
rules came into force in October 2006. Around 800,000 cars will be affected by the new
system. The remaining car park is maintained in the previous weight based system, but
each year around 250,000 cars will be added to the new taxation scheme.

The tax on light buses and trucks has been considerably lower than comparable weight
classes of passenger cars. The tax was altered in two steps 2005 and 2006 and is
today identical to taxation on passenger cars

Mandatory Eco Driving test in driver's license test

The Swedish Driving schools association has together with The Swedish Energy
Agency and the National Road administration developed an education in eco driving.
On December 3 2007, eco driving was introduced as being part of the test to get a
driver’s license. The eco driving is based on three main parts:

1. To avoid idle running

2. To utilize the kinetic energy through breaking with the engine

3. To plan the drive in order to avoid unnecessary starts and stops
Subsidy for Clean Car Purchase

In April 2007, a purchasing rebate for new cars classified as “environmentally cars” was
introduced. The subsidy ended in June 2009. The rebate was only directed to cars of
private use. The car had to fulfil certain criteria according to the definition stated by the
National Road Administration. A conventional diesel or gasoline fuelled car was
allowed to emit maximum of 120g CO,/km. The emission limit for gasoline and ethanol
powered cars were 0,92 litres/10 km and 0,93 m® of gas/10 km respectively.
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Industrial Sector

The Programme for Enerqgy Efficiency

On 1 January 2005, the Programme for Improving Energy Efficiency Act (2004:1196)
came into force. The programme is intended to increase energy efficiency and to
create opportunities for tax exemptions. On 1 July 2004, the tax on industrial process-
related electricity was raised from SEK 0 to SEK 0,005 per kWh, based on the adoption
of the EU Energy Tax Directive. However, industries have the possibility to escape the
tax if they participate in a five-year programme to improve energy efficiency. By the end
of 2006 117 energy intensive companies participated in the programme using a total 30
TWh. This corresponds to one fifth of the total electricity use of Sweden.

Cross-cutting measures
Support for installation of Solar panels

Since the 2000 the household sector has been given support for installation of solar
collector systems. The purpose is to encourage the use of solar panels technology for
heat supplies to one- and two-dwelling buildings and apartment buildings and to
promote an efficient and environmentally beneficial utilization of energy. In 2009, the
measure was renewed and now it includes anyone who installs solar panels.

The size of the subsidy is depending on the annual heat transfer. In general the level of
the subsidy is 2,50 SEK/kilowatt-hour/year. The subsidy is limited to a max. of 7 500
SEK/apartment in detached houses (a house with one or two households) and a max.
of 3 000 000 SEK/project.

41.1 Change in focus of policy measures

Residential and Tertiary Sector

Between the years 1995 — 2000 policy measure had a legislative and an informative
focus, for an example labelling of domestic appliances and windows. After that the
focus has changed to more legislative and financial measures as investments grants
for small scale biofuel-fired and support for installation of solar panels.

Special measures for the tertiary sector have all been implemented after 2000, and
have a mixture of financial, informative/education/training and legislative focus.

Technology procurement is a measure with new focus performed between 1990-2005.
The aim is to trigger producers to develop more energy efficient and thereby more
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environmental friendly products and systems. Examples on successful procurements
are refrigerators and freezers which improved considerably in energy performance.
Moreover, the new technology spread quickly to the whole market. Another success
was the development of energy efficient windows where the sector standard is
improved, as well as for ventilation fans for premises.

Transport sector

There has been a large change in focus of the policy measures for the transport sector.
Before 2000 the focus was on financial measures such as the energy and carbon
dioxide tax on fuels in the transport sector. After 2000 the measures are mixture of
financial, information/education/training and legislative.

Industry sector

For the industrial sector the policy focus was on informative/education/training before
2000 and has after that changed focus to co-operative measures. The Programme for
Energy Efficiency in Energy-intensive Industry (PFE) is a co-operative measure
between energy intensity industries and the Swedish energy agency. Participating
companies will be granted exemption from an energy tax of SEK 0,005 per kWh if they
plan and implement energy efficient measures.

Cross-cutting measures

Cross-cutting measures have had and have a mixture of in the focus of the policy
measures.

4.1.2 General trends in measures

A general trend is increased importance of measures for energy efficiency. To reach
targets on energy efficiency and reduced climate impact Sweden promotes the use of
market based mechanisms and general policy measures. The energy and carbon
taxation schemes have a major part, especially since the increase of the CO, tax in
2000.

Another trend of increased market based actions is the increased usage of and interest
in performance contracting. It was introduced as an important measure in the Short-run
Energy Policy Programme. Horizontal measures such as improved dissemination of
information and knowledge mainly through regional energy offices came in to focus.
The offices can provide guidelines for building-owners in order to alleviate a
procurement of energy services. In Sweden there are 13 regional energy agencies that
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offer these services to building owners. The results show sign of a positive
development for energy services.

There is also a trend that action at regional level becomes more important and is
supported by the Swedish energy agency by the programme The Sustainable
Municipality. At present 62 out of 290 municipalities participates.

4.1.3 EU-policies and country specific policies

The short-run Energy Policy Programme (2003 - 2007) was a national package of
policy measures not connected to EU-measures. It included market-introduction of new
technology (where technology procurement played an important part), the activity of
product testing which to some extent goes outside the EU-legislation. Introduced were
also energy consultants and support systems for wind-power. Moreover, recently
adopted support for conversion and energy efficiency measures in buildings and
premises are also based on national initiatives.

Residential and Tertiary Sector

Sweden has 16 adopted objectives to reach towards a sustainable environment, which
are to be met within a generation. One of the 16 objectives imply that the total energy
use per unit area heated in dwellings and public/commercial premises should be
reduced by 20 % by 202 and by 50 % 2050 compared to 1995 level. As the goal set up
in the EU-directive is to be reached through energy services and other measures for
improved energy efficiency in all sectors, there is a need to also create a more general
Swedish energy efficiency target.

Transport Sector

Sweden renewed their objectives of transport the 17" of Mars this year and in purpose
to reduce the impact in climate. The objective is for Sweden in 2030 to have a fleet of
vehicles that is independent of fossil fuels. General policy instruments (primary taxes)
putting a price on greenhouse gas emissions will continue to be a basis for the policy.

Industry Sector

Objectives of the Swedish energy policy embrace different objectives that will lead to a
more efficient use of energy for example: efficient and sustainable energy use and
efficient energy use in energy-intensive industries should be promoted, while also
safeguarding their competitiveness.
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The European Emissions Trading Scheme is initially confined to a limited number of
industrial sectors, primarily energy installations and some energy-intensive industrial
sectors. The types of installations covered in the first trading period (2005-2007) are:

+ combustion installations with an installed capacity exceeding 20MW and installations
connected to district heating networks with a total capacity exceeding 20 MW,

* mineral oil refineries,
» coke ovens,

* installations for the manufacture and processing of iron, steel, glass and glass fibre,
cement and ceramic products; and

« installations for the manufacture of paper, board or pulp.

In Sweden, all energy installations connected to a district heating network with a total
capacity exceeding 20 MW are included, even if the individual installations have an
effect of less than 20 MW each. A more detailed description of the types of installations
covered is set out in the government Emissions Trading Act (2004:1199, Lag om
handel med utslappsratter) and the Emissions Trading Ordinance (2004:1205,
Forordning om handel med utslappsratter).

Cross-cutting measures

Energy taxation is mainly a part of the governmental policy to encourage greening, the
tax on carbon dioxide has been raised ever since 2000. The general tax level has been
raised from SEK 0,37/kg CO2 in 2000 to SEK 0,92/kg in 2006. In order to maintain the
conditions for competitiveness, the tax on electricity consumption has been altered
simultaneously. The energy tax is on of the variables that has influenced individuals
and household to change their heating system or buy an more envrionmental friedly
car.

Several of the objectives of the Swedish energy policy such as energy supply shall to
an increasing extent be based on renewable energy and the use of fossil fuel should be
maintained at a low level also influence and can contribute to reach a more efficient
use of energy.

4.1.4 General and specific measures

Almost all energy use is covered by the energy tax (with exception of some biofuels)
and therefore is all energy use covered by at least one measure. Parts of energy use
are often covered by more than one policy measure. Often there are different policies
that altogether achieve results in a more efficient energy use. An example is that an
individual choice for heating system depends on, the general energy tax that effect the
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individuals’ behaviour thorough a price effect. The choice can also be affected after a
visit at the regional energy agency that gives better information about the
environmental impact due to heating systems. The support for conversion of heating
system is another important policy that affects an individual’s choice of heating system.
This was one of many examples of how policy measures are designed in Sweden.

4.2 Innovative Energy Efficiency Measures

The Programme for Improving Energy Efficiency in Energy Intensive Industries
“PFE!!

The Programme for Improving Energy Efficiency Act (2004:1196) came into force on 1
January 2005. From that date, companies have been able to apply to participate in
PFE. Companies applying before 31 March 2005 are entitled to a tax reduction
backdated to 1 July 2004, when the legislation on the tax came into force. The Swedish
Energy Agency is the supervisory authority for the programme and can provide the
most up-to-date information on the programme.

The aim of the programme is partly to increase the efficiency of energy use among
companies which consume large amounts of energy, i.e. energy-intensive companies.
One measure to improve efficiency is to introduce an energy management system
(EMS), the energy equivalent of an environmental management system.

The programme period for participating companies is five years. During the first two
years of the programme period, the company must introduce and obtain certification for
a standardized energy management system. An energy audit and analysis are used to
generate a list of measures to improve energy efficiency, which the company then
implements during the remaining three years of the programme. Since PFE focuses on
electricity-efficiency, the priority is to list measures to improve the efficiency of
electricity use.

When a company has participated in PFE for two years, it is required to submit a report
on the energy audit, the energy management system and the list of measures. The
period of two years is counted from the date on which the company was accepted for
participation in PFE. For those companies which are granted retrospective tax relief,
the two-year period in PFE is counted from 1 July 2004.

Benefits of EMS and PFE

An energy management system makes it easier for a company to check its energy use
and ensure that its energy consumption is more consciously planned and structured.
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With more conscious planning, improved operating and maintenance procedures and
purchasing procedures, companies can reduce their energy consumption and,
therefore, their energy costs.

In addition to the advantages generated by the management system itself, companies
which join the programme are granted tax relief on their electricity costs. When the
companies join PFE, the tax is reduced from SEK 0.005 per kWh to SEK 0 per kWh. By
the end of the programme period, the companies have to show that they have achieved
an improvement in the efficiency of their electricity consumption.

EMS gives:

the company better control and structure in its energy use.

better planning, operating and maintenance procedures and purchasing procedures.
reduced electricity consumption — lower energy costs.

reduced negative impact on the environment

There are a number of options for energy-intensive companies which use electricity in
their manufacturing processes to reduce their energy costs.

In November 2008 the Swedish Energy Agency presented results from the PFE-
programme. The evaluation was based on 98 of the patrticipating companies. The EMS
of the companies contained 900 measures that correspond to an efficiency of electricity
of 1 TWh per year, which entail a cost saving of SEK 400 M per yearl5 and a tax
reduction of SEK 150 M per year. The investment cost was SEK 1 000 M with an
average pay-off period of 2,5 years.

Participating companies have established networks, both within sector and also
regional. In that way knowledge has been spread to different suppliers and non-energy
intensive companies.

The Sustainable Municipality

The Swedish Energy Agency's programme for a Sustainable Municipality is a unique
cooperation between the Agency and more than one fifth of the country's
municipalities. It is based on the participating municipalities' ambitions to make their
local communities more sustainable. The Swedish Energy Agency contributes with

15 The calculated cost saving is based on an assumption of an electricity price of SEK
0.40/kWh
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knowledge, information and networks which facilitate and make the work done by each
municipality more efficient.

The municipality is an important operator because they are a local-self government.
The municipalities are legallyor contractually responsible for social services, childcare
and preschools, planning and building issues, refuse collection and waste management
ect. They are also oftenowners of energy companies. Therefore the municipalities can
achieve sustainable energy use within an energy system which is safe, cost-effective
and has a low negative impact on health, the environment and climate. When the
municipality is thinking of building, planning a new part of town, renovating properties
and so on, a long-term and systematic handling of energy issues is an important
element for sustainable development.

The municipality invests in long-term solutions which save both money and the
environment, factors which make the municipality more attractive to live in. The
municipality can also help its inhabitants and companies to save money and the
environment by rendering more effective their use of energy.

The municipality's efforts to develop a more energy and environmentally-aware
business and industry, can create work and economic growth when the market
continues to demand sustainable products and services.

Energy issues are dealt with in most parts of the management of the municipality's
operations. By clarifying them and treating them as key issues for the future, the
conditions are created for a sustainable development. Through cooperation, both
internally and with other operators on the market, the municipality can increase their
knowledge and in this way both in the long-term and systematically, integrate an
energy perspective in the day-to-day work carried out by the municipality.

The Swedish Energy Agency and other authorities contribute with their expertise and
know-how. The municipalities that participated in previous stages of the programme,
participate in the form of Nestor municipalities contributing with their experience and
knowledge. Researchers and universities contribute with methods and tools which are
developed within the programme and elsewhere. But success is based on initiatives
taken by the municipality itself. It is the will and motivating force of the municipality that
determines how much their participation in The Sustainable Municipality will be.

An important aspect of the programme which forms the substructure of the cooperation
is that the municipalities can learn from each other's experiences, can give and provide
support and discuss the various possibilities or obstacles. Good examples of the work
done by the municipalities form a central part of the programme and the Swedish
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Energy Agency's task is to collect together, administer and disseminate these
examples to selected target groups.

The Sustainable Municipality focuses on several different theme areas where the
municipality plays a key role and has a lot to gain by adopting a long-term and
systematic approach. These include for instance making municipal operations more
energy-efficient and by organising information campaigns directed to its inhabitants and
companies as well as energy-related information regarding physical planning, the
municipality's properties/premises and housing accommodation, planning and
organisation prior to crises with regard to electricity and heating supplies, trade and
industry development in cooperation with other affected parties, municipal transports
and public transport, municipal engineering supplies, schooling and energy plans.

The municipality itself focuses on the areas which agree with the local energy and
climate strategy.

4.3 Energy efficiency measure evaluations
4.3.1 Semi-quantitative Impact Estimates of Energy Efficiency
Measures

In general, it is hard to estimate the impact from different policy measures. Normally, it
is a whole package of measures that work in the same direction. Overall, the taxes on
energy and carbon dioxide are estimated to have the greatest impacts on reductions in
green house gas emissions, but also in order to improve energy efficiency. The specific
measures are said to work “on top” of these. Sweden prefers the use of more general
measures such as information campaign and taxes.

Table 3: Impact estimates of energy efficient measures

Sector Impact
) Electricity certificates® +++
Cross-cutting
Klimp +
CO2 tax +++
Transport (road)
Energy tax +++
Vehicle tax +
Benefit taxation ++
Public Procurement +
Labelling of cars +
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Energy tax +++
Household
CO2 tax +++
Building regulations ++
Information campaign +
Conversion support +
Efficient windows +
Labelling ++
Energy consultancy +
Energy tax +
Industry
CO2 tax +
PFE ++
Technology Procurement +
. CO2 tax +++
Tertiary
Energy tax +++
Building regulations ++
Energy declarations ++
Increased efficiency +
Solar panels +

! The purpose of electricity certificates is to increase the production of renewable electricity in a cost-efficient way. The
system is market based and leads to a possibility for renewable sources to compete with non-renewable recourses.

Therefore it gives incitement to all companies to make their production of electricity more efficient.

4.3.2 Lessons from Quantitative Energy Efficiency Measure
Evaluations

Unfortunately, evaluations of policy instruments in respect to their effects on energy
efficiency have merely been scarcely performed in Sweden. More common are
evaluations on the effects on carbon dioxide emissions in respect to the climate
strategy. The energy and C02 taxes have been evaluated profoundly, however with
this focus.

In recent years work has been focused on ways to improve the measuring of energy
efficiency. Efforts to improve energy statistics for houses and premises are undergoing.
Moreover, projects to develop useful methodology have been finalized.

In 2007 the Swedish energy agency got an assignment to calculate, analyse and
describe the quantitative effects from energy efficiency measures. The purpose was to
find methods to calculate the effect of energy efficiency according to the energy service
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directive. Both bottom-up and top-down methods were used to calculate and evaluate
effects of different measures. The bottom-up methods for evaluation of investment
grants for solar panels and eco-driving are described in more detail:

Investment grants for solar panels

In 2000 grants for solar panels the household sector was introduced. To analyse which
effect the grants lead to a bottom-up method was used.

In the application for the grant the applicant had to give information about, which
source that the solar panels should replace, how many square meters that should be
installed and the expected effect in KWh/m?.

For installations in detached houses following estimation and assumptions was made:
- the total amount of support used
- the interest for installation of solar panels should increase over time

- estimations relied on information of applications from 2007, for every application
the total energy extraction was equal to the area of the sun panel multiplied by energy
exchange

- the total saving is equal to the amount energy that was used to heating but in
case of the sun panels replaced electricity the saving were multiplied by 2,5

Estimations for detached houses lead to an effect of 114 GWh in2016.
Eco-driving

In December 2007 eco-driving was introduced as being a part of the test to get a
driver’s license. To analyse which effect the grants lead to a bottom-up method was
used.

To analyse which effect eco-driving means the National Road administration did a
study, which showed a long-term effect of an average fuel reduction of 4.6 %, Except
the result from the study, information about how many people who takes a driver's
license every year was needed. An average in Sweden is around 100 000 per year,
and that amount was used in the estimation.

The method disregarded that the effect can be more prominent during the first years
and that there are some people of the 100 000 that take the driver’s license for their
second time (and therefore already has been educated in eco-driving).

Energy efficiency was estimated according to:
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Annually energy saving =Number of people that take driver's license per year *
reduction of fuel consumption * share of vehicle fleet per fuel * average distance per
fuel * fuel consumption per fuel * a convert factor for fuel to TJ.

The estimation led to an effect of 488 GWh in in 2016.
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5 National Developments under the EU Energy
Efficiency Directive and the 20% Energy Efficiency Target
of the EU

In the summer of 2009, the Swedish Parliament (the Riksdag) adopted an integrated
energy and climate policy with a new, long-term goal for reducing emissions. Fossil-
based energy sources shall be phased out and the vision is for net emissions of climate
gases to cease completely by the middle of this century.

Saving energy is a sound, cheap and secure way of reducing both energy consumption
and emissions. Sweden, like other countries, has enormous energy-saving potential. A
new target of 20 percent better energy efficiency by 2020 (expressed as an
intersectoral target of 20 percent less energy intensity between 2008 and 2020) shows
the way forward. Sweden has also adopted indicative targets for reduced energy use
by 2010 and 2016. Final energy use will decrease by 6.5 percent by 2010 and by 9
percent by 2016 compared to average energy use in 2001-2005.

Existing economic instruments are being improved and new ones are added. The
increased level of ambition in the Swedish climate and energy policy means that:

* New green cars will be tax-exempt for five years.

* Vehicle tax will be related to how much carbon the vehicles emit.

» Energy tax on diesel will be higher.

* A higher carbon tax will be levied on heating in agriculture, forestry, aquaculture and
parts of industry not included in the emissions trading scheme.

* General carbon tax will gradually increase.

Also three action plans are showing the way toward the transition of society that must
occur in the long run as described in chapter 2.3.
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Annex 1

Energy Efficiency Measure Summary by Country

Households sector

Starting  Ending Semiquantitative

Status Type Year Year Impact
Tests and trials on domestic Information/Ed
SWE3 appliances Ongoing ucation 1995 Unknown
Cross-cutting
with sector-
Energy and carbon dioxide tax in specific
SWE4 the household sector Ongoing | characteristics | 1991 High
Complet
SWES5 | Investment grants for solar heating ed Financial 2000 2008 Medium
Complet | Co-operative
SWEG6 | Assignment 2000 (Uppdrag 2000) ed Measures 1986 1992 Low
Labelling of domestic appliances Legislative/Inf
SWE9 and windows Ongoing ormative 1995 Medium

Investments grants for small scale
biofuel-fired heating systems and | Complet

SWE10 more energy efficient windows ed Fiscal/Tariffs 2006 2008 Low
Legislative/No
SWE12 Building Regulations Ongoing rmative 1995 Medium
Support for conversion of heating
SWE14 system in household Ongoing Financial 2006 2010 Medium
Information campaign on improved Information/Ed
SWE18 energy efficiency Ongoing ucation 2006 2009 Medium
Legislative/Inf
SWE19 Energy declarations Ongoing ormative 2008 Unknown
SWE20 The Building-Living Dialogue Ongoing Unknown 1999 Medium
Support for installation of Solar
SWE21 heat Ongoing Financial 2009 Medium
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Transport sector

Starting Ending = Semiquantitative
Status Year Year Impact
Information/Ed
Mandatory Eco Driving test in ucation/Traini
SWE3 driver's license test Ongoing ng 2007 Low
Co-operative
SWES5 Technology Procurement Ongoing Measures 1992 Unknown
Cross-cutting
with sector-
Energy and carbon dioxide tax on specific
SWE10 fuels in the transport sector Ongoing | characteristics 1991 Medium
Vehicle taxation according to CO2
SWE12 emissions Ongoing Fiscal 2006 Medium
Value of fringe benefits for
SWE13 company cars Ongoing Fiscal 1997 Low
Legislative/No
SWE14 | Procurement of governmental cars | Ongoing rmative 2005 Medium
Complet
SWE16 | Subsidy for Clean Car Purchase ed Financial 2007 2009 High
SWE17 Autmatic speed surveillance Ongoing Low
Information/Ed
ucation/Traini
SWE18 Green approach Ongoing ng 2006 Low
Legislative/Inf
SWE19 Label for new vehicles Ongoing ormative 2002 Medium

Industry sector

Status

Starting

Year

Ending
Year

Semiquantitative

Impact

The Programme for Energy Co-operative
SWE3 Efficiency in Industry Ongoing Measures 2005 High
Co-operative
SWES5 Technology Procurement Ongoing Measures 1992 Medium
Information/Ed
EKO Energi - Programme for Complet | ucation/Traini
SWE7 Efficient Use of Electricity ed ng 1997 2002 Low
Cross-cutting
with sector-
specific
SWE10 Energy taxation in industry Ongoing | characteristics 1991 Medium
Co-operative
Measures,
Information/Ed
Energy efficiency in small and ucation/Traini
SWE14 medium sized enterprises Ongoing ng 2008 Unknown
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Tertiary sector

Starting Ending = Semiquantitative
Code Title Status Type Year Year Impact
Grants for solar collecting systems
SWE5 in commercial buildings Ongoing Financial 2006 2010 Low
Support for energy efficiency,
conversion and solar cells in public
SWE12 buildings Ongoing Financial 2006 2008 Medium
Information/Ed
ucation/Traini
ng,
Improved statistics for public Legislative/Inf
SWE15 premises Ongoing ormative 2005 Low
Information/Ed
ucation/Traini
SWE18| Energy performance contracting Ongoing ng 2006 Low

Cross-cuttisng sector

Starting

Year

Ending
Year

Semiquantitative

Impact

Financial Measures, General
Energy Efficiency / Climate
Local investment Change / Renewable
SWE9 programmes Completed Programmes 1998 2002 Low
Local Energy and
Climate
SWES8 Counsellors Ongoing Unknown 1998 Medium
Financial Measures, General
Energy Efficiency / Climate
1997 short run Change / Renewable
SWE4 programme Completed Programmes 1998 2002 Medium
The Environmental
SWES5 Code Ongoing | Non-classified Measure Types 1999 Unknown
Local Climate Financial Measures, General
Investment Energy Efficiency / Climate
Programmes Change / Renewable
SWE7 (Klimp) Completed Programmes 2003 2008 Medium
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