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Energy Efficiency Policies and Measures in Finland in 2007

1 Executive Summary

In 2007, total primary energy supply was 35.4 Mtoe and electricity consumption was
about 90 TWh according to the Odyssee database. Total primary energy supply has
grown by 31% and electricity consumption by 45% in Finland from 1990 to 2007. How-
ever, there has been slight reduction in energy intensity over the same period.

The largest energy consuming sectors are industry (47%), followed by transport (18%),
households (18%), services (9%) and other uses (8%). In industry, the most significant
energy users are the pulp and paper, metal and chemical industries which account for
approximately 80% of both total energy consumption and electricity consumption by
industry. Buildings - namely heating and electricity use in buildings, construction prod-
uct industry and construction - comprise about 40% of final energy consumption and
about 30% of carbon dioxide emissions in Finland.

Both final energy intensities and the ODEX indices show positive development for all
the end-use sectors during this decade. Therefore, it appears that some decoupling of
economic activity and energy consumption has taken place. However, primary energy
supply, final energy consumption and electricity consumption energy supply have all
grown steadily over the period with the exemption of few last years when more fluctua-
tion has occurred for various reasons.

Given the cold climate, efficiency of energy production and use has been in focus in
Finland for decades merely for economic reasons. Security of energy supply became
an additional key consideration in the 1970s and since the 1990s environmental con-
siderations and particularly climate change abatement have been essential starting
points in energy policy.

Energy saving and energy efficiency have been active areas of operation in Finland
since the energy crises of the 1970s. The emphasis of the activities has been mainly in
measures of voluntary character. In addition to a long-running Energy Audit Pro-
gramme, energy efficiency agreements (former energy saving agreements) in multiple
sectors have been one of the most important national policy measures based on volun-
tariness. Regulatory approach has been applied mainly in new buildings.

The government has developed various technologies and techniques for improving
energy efficiency and provided financial support for their introduction and use. Reliable
information has been systematically compiled, sustained and disseminated. Support for
research, development and demonstration of new technology is strong in Finland.

A new Long-Term Climate and Energy Strategy was adopted by the Parliament in the
summer of 2009. The strategy is the first one which caps energy consumption in



Finland. The cap is set at 310 TWh in 2020 corresponding to 11% (37 TWh) reduction
compared to baseline development without new energy efficiency measures. The tar-
get set for 2050 is a further 30% reduction in energy consumption compared to the
2020 levels. One of the driving forces between energy saving and energy efficiency
targets are the common EU objectives.

A broad-based committee proposed 125 new or significantly expanded existing energy
saving and energy efficiency measures in its final report in June 2009 in accordance
with the Long-Term Climate and Energy Strategy. Combined with the targets and policy
lines defined in the climate and energy strategy, the proposed measures will constitute
an overall action plan for energy saving and energy efficiency.
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2 The Background to Energy Efficiency

2.1 Overall Economic Context

Finland’s key economic sector is manufacturing - principally the wood, metals, engi-
neering, telecommunications, and electronics industries. Trade is important; Finland's
ratio of exports to GDP has risen from a quarter to 37% over the past 15 years. Finland
depends on imports of raw materials, energy, and some components for manufactured
goods. Because of the climate with long cold winters and short summers, agricultural
development is limited to maintaining self-sufficiency in basic products. The current
population is 5.3 million, 120 000 more than in 2000.

Finland has been one of the best performing economies within the EU in recent years
making a recovery from the severe recession of the early 1990s. The GDP increased
by average 4.5% per year from 2000 to 2007. The GDP per capita has increased from
25 540 euro in 2000 to 34 770 euro in 2008.

Table 1. Economic trends in Finland

1990 1995 2000 2005 2006 2007
GDP in M€ (€2000) 108 073| 103 330|132272|149810| 157 081| 164 181
GDP annual change 5.5% 8.1% 9.3% 2.8% 4.9% 4.5%
Private consumption of households
in M€ (€2000) 57 026 53991| 65376| 76558 79702| 82268
Private consumption of households,
annual change 4.1% 4,5% 2.3% 3.3% 4.1% 3.2%
Value added of industry M€ (€2000) 29 218 28300| 38805| 46158| 50678| 54329
Value added of industry, annual change 1.1% 13.1%| 13.9% 3.8% 9.8% 7.2%

However, the world slowdown has hit export growth and domestic demand bringing the
Finnish economy into recession. Growth in GDP slowed down to 1% in 2008 and a
decline of 6% is expected in 2009.

Industrial output increased by almost 22% between 2000 and 2007. The growth of in-
dustrial output stalled in the summer of 2008 and turned to a steep decline towards the
end of the year. As a result, output in manufacturing industries declined by 10% in
2008 and the first quarter of 2009 showed an even steeper fall. Economic activity has
slowed even further over the summer of 2009, although the fall in GDP is no longer
accelerating. The pace of decline in the global economy has also slowed, and the un-
certainties in the financial market have continued to ease.




Central government finances, which has shown positive surplus-to-GDP ratios every
year since 1998 will weaken considerably both this year and next. The National Ac-
counts deficit ratio will stand at 4.5% in 2010. The deficit will be covered by increased
borrowing: in 2010 the government debt-to-GDP ratio will edge up to around 48%.

Local government finances will also slide into deficit this year, and the deteriorating
state of the economy will impact first on those municipalities that are strongly depend-
ent on corporate income tax. Municipal tax revenues declined by over 3% from January
to May 2009 as compared to the same period last year.

Employment is deteriorating fast and unemployment escalating. Around 100,000 jobs
will be lost this year and the unemployment rate will rise to 9%. Job prospects will con-
tinue to deteriorate next year too; the unemployment rate projected to climb to an aver-
age of 10.5% in 2010. The longer term unemployment rate has been quite high in
Finland but due to good economic performance it declined from 9.8% in 2000 to 6.9%
in 2007.

The decline in construction, in other investment activities and in exports will lead to
higher unemployment. Households have therefore become more cautious. Sharply
rising earnings coupled with lower inflation and cuts in income tax are boosting pur-
chasing power. However, the present caution means the increased purchasing power
is not fully reflected in consumption.

The consumer price index increased by 15.3% from 2000 to 2008. However, recently
inflation has decelerated rapidly. The price level will fall towards the end of the year
and this year's average will remain in the same range as last year.

As a small country dependent on exports, the recovery of the Finnish economy is inti-
mately connected with the cyclical state of the international economy. If the world
economy begins to recover during the second half of this year, as is generally ex-
pected, the downturn in the Finnish economy will probably bottom out before the end of
the year. The indications are that economic recovery will start later in Finland than in
the other euro countries. However, by the beginning of 2010 the economy should be
back on a cautious growth track. Even so, average output will hardly exceed the level
recorded this year. The depth of the recession will leave the economy scarred for many
years to come, and the labour market situation will remain difficult.
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2.2 Energy Consumption Trends: by Fuel and by Sector

In 2007, primary energy consumption totalled 35 Mtoe. It doubled between 1970 and
2007 while between 2000 and 2007 there was an increase of 11%. The share of oil in
primary energy consumption is the highest at 25% followed by wood fuels 20%, nuclear
17%, coal 13%, natural gas 10% and other energy sources altogether 15%. The share
of oil and coal have somewhat declined from 1990s while the share of natural gas and
wood fuels have increased.

Final energy consumption totalled 27 Mtoe in 2007, up by 9% from year 2000. The
largest energy consuming sector was industry (47%), followed by transport (18%),
households (18%), services (9%) and other uses (8%).

Electricity consumption was about 90 TWh in 2007. Electricity consumption has quad-
rupled between 1970 and 2007 and in the period from 2000 to 2007 an increase of
14% can be observed. In 2007, the share of industry was about 53%, services 17%,
electricity use by household appliances 12%, electric heating 10%, and other uses and
losses altogether 8%. The shares of various sectors/end uses have not changed sig-
nificantly from 1990 or 2000.
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Figure 1. Total primary energy supply and final energy consumption by sector in
Finland in 1970-2007
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Figure 2. Electricity consumption by sector in Finland in 1970-2007

2.3 The Policy Background to Energy Efficiency

Finland has adopted three sequel energy and climate strategies in the 2000s to adopt
to the evolving policy challenges:

o National Climate Change Strategy 2001-2005 and associated Action Plan for
Energy Efficiency 2003-2006 and Action Plan for Renewables 2003-2006

o National Energy and Climate Strategy from 2005
o National Climate and Energy Strategy from 2008

Between 2005 and 2008 Finland’s energy- and climate-related policy objectives were
based on the National Energy and Climate Strategy called Outline of the Energy and
Climate Policy for the Near Future - National Strategy to Implement the Kyoto Protocol.
According to the strategy, about half of the reductions needed were to be achieved by
promoting energy conservation, increasing the use of renewable energy and taking
measures that affect the emissions of greenhouse gases other than carbon dioxide
from combustion. The other half of the reductions were to come from power generation,
principally the construction of new nuclear power. The Strategy was solely based on
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domestic measures. Regarding energy efficiency, Finland targeted additional 5% en-
ergy savings by 2015.

On 6 November 2008, the Government approved the Long-Term Climate and Energy
Strategy and submitted it to Parliament in the form of a report. The strategy outlines the
definitions, objectives and measures of the Finnish climate and energy policy. The new
Strategy replaces the previous one adopted in 2005.

Energy demand and supply

The strategic objective set by the Government for Finland entails halting and reversing
the growth of energy end use. This means that energy end use efficiency must be en-
hanced by approximately 37 TWh by 2020 as compared to the projected position if no
new measures for improved efficiency are taken. Correspondingly, the efficiency of
electricity consumption must be enhanced by some 5 TWh. The longer-term vision en-
tails a further decrease in final energy consumption by 2050 of at least one third from
the level of 2020.

Finland is highly dependant on imported energy which accounts for over two thirds of
total demand. For securty of supply, multiple energy forms are used and supplies have
been diversified which continues to be also the future policy. Particularly, attention will
be put on domestic fuels, i.e., renewable energies and peat. Furthermore, stock
obligations for oil, coal and peat enhance security of supply.

As regards electricity sourcing, the Government is committed to ensuring an adequate
supply of moderately priced electricity in such a manner that electricity sourcing will
simultaneously support other climate and energy policy goals. In future, electricity
sourcing should continue to be based on a versatile system, diversified thanks to the
cogeneration of power and heat.

The nation’s own production capacity should be able to provide for peak consumption
and possible import disturbances. In constructing Finland’s own capacity, priority will be
given to plants that do not emit greenhouse gases, or ones with low emissions, such as
combined power and heat plants using renewable fuels, and financially profitable and
environmentally acceptable water and wind power plants.

As concerns nuclear power, the Government’s strategy defines the following policy:
“According to calculations, in terms of sufficient electric energy, a decision-in-principle
as per the Nuclear Energy Act on the additional construction of nuclear energy
generation would be necessary in the next few years, i.e. during the current
Government term, to facilitate the replacement of condensing power capacity causing
emissions, with capacity with no emissions, and to improve the self-sufficiency of



electricity sourcing. The consideration concerning a decision-in-principle will, however,
be based on the premise that nuclear power will not be constructed in this country for
the purposes of the permanent export of electricity.”

Energy efficiency policy

On 22 April 2008, the Ministry of Employment and the Economy set up a broad-based
committee to prepare new measures concerning energy saving and energy efficiency
in accordance with the Long-Term Climate and Energy Strategy. The intention was
that, combined with the targets for enhanced energy end use and policy lines defined in
the climate and energy strategy, the proposals for measures by this committee would
constitute an overall action plan for energy saving and energy efficiency.

In accordance with the strategy, after having received the proposals of the Energy
Efficiency Committee, the Government will make decisions on the energy efficiency
measures to be launched urgently, organisation of activities and the targeting of
financing no later than autumn 2009.

The Committee submitted its final report in June 2009. The committee's report de-
scribes almost 125 new or significantly expanded existing energy saving and energy
efficiency measures (see Chapter 5.2 for the summary of proposed measures). The set
objectives can only be attained by a combination of the proposed measures. And all
the measures are necessary in order to reach the targets.

Renewable enerqgy

Regarding renewables, the goal is to increase the share of renewable energy to 38%
cent by 2020, in line with the obligation proposed for Finland by the EU Commission.
This objective is highly challenging, and its attainment will only be possible if the growth
in final energy consumption can be reversed. In order to stimulate a shift to renewable
energy usage, the current support and steering systems will be intensified and
structures changed. Indeed, meeting the obligation would require an intense increase
in the use of wood-based energy, waste fuels, heat pumps, biogas and wind energy.
For instance, the use of forest chips will be increased by two or three times over
current levels, and by 2020, some 6 TWh of wind energy will be harnessed for use,
which would entail the construction of a minimum of 700 new 3 MW wind power plants
in Finland.

As a new method for promoting renewable energy, a cost-effective feed-in tariff
system, operating on market terms as far as possible, will be introduced. This option is
being investigated by a working group established by the Ministry of Employment and
the Economy.

10
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3 Overall Assessment of Energy Efficiency Trends

3.1 Overall Trends in Energy Intensity

According to the Odyssee database, primary energy consumption in Finland was
35.4 Mtoe in 2007. It has grown by 31% from 1990 (23% from 1995) corresponding to
1.8% annual growth. The GDP (at constant 2000 prices) increased by 52% between
1990 and 2007 corresponding to 2.4% annual growth. Final energy consumption to-
talled 27.3 Mtoe in 2007, up by 16% from 1995.

Both primary and final energy intensity have declined. Final energy intensity has
evolved in a relatively similar way as compared to primary energy intensity. One excep-
tion has been year 2003 which was a poor hydro year making it necessary to use also
some of the least efficient conventional power plants. In the early 1990s primary energy
intensity increased because GDP declined during severe recession.
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Figure 3. Primary energy intensity and final energy intensity with climatic corrections
and at constant 2000 GDP structure.
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3.2 Industry

According to the Odyssee database, energy consumption in industry totalled 14.2 Mtoe
in 2007, up by 26% from the 1990 level. Value added by industry increased by 86%
over the same period. The largest energy consuming sectors in industry are wood, pulp
and paper industries (60% of industrial energy consumption), metal industries (14%)
and chemical industry (8%).

Electricity consumption accounted for 29% of industrial energy consumption totalling at
48 TWh in 2007. It has grown by 45% from the 1990 level. The largest electricity con-
suming branches are wood, pulp and paper industries (28 TWh), metal industries
(8 TWh) and chemical industries (7 TWh).

Because value added has grown considerably faster than energy consumption, energy
intensity of industry has improved (see Figure 4). The decoupling of economic growth
from energy consumption has been particularly noteworthy in primary metals industry.
Some increase in energy intensity has taken place in chemicals industry.
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Figure 4. Final energy intensities of industry (Note: Sectoral data prior to 2000 is not
comparable. 2007 data has not been available yet in this update.)
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3.3 Households

According to the Odyssee database, energy consumption in the services sector totalled
5 Mtoe in 2007, up by 16% from the 1990 level. In the household sector the most sig-
nificant factor increasing the consumption is the growing number of households, up by
22% in the period from 1990 to 2007. Other factors are the rising floor space particu-
larly in single-family houses, expanding floor space per habitant and growing number of
electric appliances.

Space heating accounts for slightly less than 60% and production of domestic hot wa-
ter approximately one quarter of energy consumption of households. The shares of
heating fuels in households are district heating 37%, small-scale wood combustion
22%, electricity 18%, oil 17%, heat pumps 5% and others 1%.

Both energy consumption per dwelling and energy consumption for heating per dwell-
ing have been rather steady over the last twelve years when normalised for outdoor
temperature (see Figure 5).

Electricity consumption in the household sector was 19.1 TWh in 2007. Household
electricity consumption totalled 11.1 TWh and electricity use for heating 8.0 TWh. Unit
consumption of electricity per dwelling has clearly increased from 1995 (see Figure 6).
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Figure 5. Unit consumptions of households
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Figure 6. Unit consumption of electricity per dwelling

A recent studyl quantified electricity consumption by various end-uses in households in
2006 and compared the results with another study from 19932 (see Table 2). In 2006,
the major electricity consuming groups were lighting (22%), cold appliances (13%) and
electronics (12%). As compared to the 1993 situation, electricity use for cold appli-
ances has decreased by 500 GWh and their share in total has dropped from 30%.
Electricity use for indoor and outdoor lighting has increased from approximately
1500 GWh/a to 2500 GWh/a.

1 Adato Energy Oy and TTS Research: Kotitalouksien sahkonkaytté 2006 (Household electricity
use in 2006, in Finnish). Helsinki 2008.

2 Finnish Electricity Assocition: Kotitalouksien sahkonkayttétutkimus 1993 (Household electricity
use study in 1993, in Finnish). Helsinki 1995.
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Table 2. Household electricity use by appliance group in 1993 and 2006

1993 2006

Appliance group GWh GWh

Cold appliances 2215 30% 1461 13%
Cooking 796 11% 653 6%
Dish washer 125 2% 261 2%
Washing and drying 316 4% 391 4%
Entertainment 537 7% 834 8%
Information technology n.a. 407 4%
Electric sauna stove 606 8% 852 8%
HVAC (1) 483 6% 621 6%
Comfort floor heating (2) 0 0% 206 2%
Car pre-heating (3) 226 3% 218 2%
Indoor lighting 1541 21% 2427 22%
Outdoor lighting n.a. 89 1%
Other (4) 623 8% 2572 23%
Total 7 468 10 992

1) ventilation, circulation pumps, heat distribution centres

2) excluding electrically heated buildings where this is included in heating consumption
3) includes only single-family houses

4) estimated for 2006 using the distribution in 1993

Holiday residences (summer and weekend cottages) are a growing energy consumer.
At present, there are 480 000 holiday residences in Finland of which approximately
60% have been connected to the distribution networks. Their estimated annual total
electricity use is 0.5 TWh and unit consumption a bit over 1100 kWh/a. This is not in-
cluded in the above data on household electricity consumption.

3.4 Services

According to the Odyssee database, energy consumption in the services sector totalled
2.75 Mtoe in 2007, up by 37% from the 1990 level. Electricity use in the services sector
has increased from 10.8 TWh in 1990 to 16.9 TWh in 1997.

In the services sector, indicators before 1995 cannot be presented because most data
is not comparable with data after 1995. However, it is known that both energy intensity
and electricity intensity increased during the recession of the early 1990s. Thereafter,
energy intensity declined until the early 2000s, slightly increased again in mid-2000s

15



but has followed a declining trend since 2006 (see Figure 7). Electricity use is increas-

ing in the services sector due to growing demand for cooling, ventilation, lighting and
appliances (see Figure 9).

Information by branch is not collected. The latest information on the sub-sectoral
breakdown for heat and electricity use in the services sector dates back to a study
made by Statistics Finland in 2000.
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Figure 7. Energy intensity in the services sector
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3.5 Transport

According to the Odyssee database, energy consumption in the transport sector to-
talled 4.5 Mtoe in 2007, up by 13% from the 1990 level. The proportion of road trans-
port in total transport consumption is the highest at almost 90%. Passenger cars ac-
count for about 60% of road transport consumption.

Energy intensity of transport has declined significantly since 1990 (see Figure 10).

Unit consumption of road goods transport has increased while that of goods transport
by rail has slightly improved (see Figure 11). In passenger transport, unit consumption
of particularly domestic air transport has improved but slow positive development is
seen also in road transport (see Figure 12).

It appears that some modal shift has occurred because goods transport output (tkm) by
road has increased only by 2% since 1990 while that of rail transport has increased by
almost 40% over the same period.

In Finland, there is no reliable information available on the average specific consump-
tion of the existing fleet. For new cars, information base is better because information is
collected on the test consumption values of all new passenger cars (see Figure 13).
However, this applies only to new cars, not on imported used cars. For example, their
share was approximately 20% in annual registrations in 2004.

Specific consumption of new passenger cars has declined as compared to the mid-
1990s levels. Disturbingly, the decline of specific consumption of gasoline cars levelled
off and that of diesel cars started to grow at the beginning of this decade due to in-
creased weight and larger engine sizes. However, it appears that the ecological car tax
reform implemented at the beginning of 2008 has positively changed the trend.

18
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3.6 Assessment of Energy Efficiency/Savings Through
ODEX

Due to lack of comparable consumption data in the industrial sector it is not possible to
calculate the global ODEX as well as industrial ODEX before 2000. For the household
sector, comparable data is not available before 1995.

The global ODEX has improved slowly but steadily from 2000 to 2006 (see Figure 14).
Transport appears to be the fastest improving sector according to the ODEX index (see
Figure 15). However, improvement can be seen clearly also in industry. The household
sector shows mixed results. The household ODEX value was increasing rapidly in late
1990s but has started to slowly improve since 2000.
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Figure 14. Global ODEX
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Figure 15. Sectoral ODEXes (Note: The scale of the y-axis does not begin from zero)

3.7 CO, Emissions Trends

Figure 16 shows the total and sectoral CO, emissions in Finland in the period from
1990 to 2006 according to the Odyssee database. Data for households and agriculture
is not available for 1990-1994.

In 2007, CO, emissions from fuel combustion totalled 62 Mt compared to 53 Mt in
1990. However, in 2008 the emissions declined to 54 Mt. Significant annual variations
in emissions take place due to changes in electricity imports and the proportions of
fossil fuels and renewable energies in electricity supply. The share of renewable en-
ergy sources in total energy consumption has grown from 19% in 1990 to 26% in 2007.

Emissions were particularly low in 2005 due to a major strike in the pulp and paper
industry. In the transport sector, CO, emissions have increased from 1990.

CO; intensities (see Figure 17) have declined in all the sectors since the mid-1990s.
While this is positive development, it appears that further decoupling of economic
growth and CO, emissions is needed3.

3 OECD Environmental Performance Reviews, Finland. OECD 2009.
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4 Energy Efficiency Measures

4.1 Recent Energy Efficiency Measures

Hereunder, only the more recent or recently revised energy efficiency measures in the
various sectors are described.

Residential Sector

A voluntary national energy labelling scheme for windows was introduced in 2006.

Physically, the label looks similar to the energy labels used in household appliances.
The labelling scheme was established in a co-operation project by VTT and Motiva Oy
and funded by the government together with eight major Finnish window manufacturers
whose production covers about 80% of the total windows market in Finland.

The thermal insulation ordinance was last updated in 2007 and took force in 2008. For
a first time it introduced a more holistic approach instead of only capping the losses by

individual parts of the building shell. Now, also the improving heat recovery of the ex-
haust air in the ventilation system or the air tightness of the building shell are taken into
account when considering the energy efficiency of the building shell. In 2010, new
building regulations will take force improving the energy efficiency of new buildings
(including non-residential) by approximately 30% from the current levels. In Finland,
building regulations are strictly enforced by prior review of the plans and multiple on-
site inspections of all construction sites. The regulatory approach for building energy
efficiency was supplemented by an information campaign for low-energy buildings im-

plemented jointly by the authorities, Motiva, construction product industry and various
associations in 2005-2008.

The Hovyla 11l Energy Conservation Co-operation Programme on promoting energy

conservation in oil-heated properties was signed in December 2007 by the government

and the oil industries. The agreement is a continuation of the former Hoyla | (1997-
2001) and Hoyla 1l (2002-2007) Programmes. Hoyla Il continues to promote renewal of
old oil-heating systems and combination of renewables (solar heating and bio-oil) with
oil-heating but some revisions have been made in its objectives as compared to the
former programmes. It also aims to improve energy efficiency in transport, improve fuel
sales companies’ own energy efficiency and to provide information dissemination and
advisory services to final users facilitating them to monitor their own fuel consumption.

A household tax deduction has been available since 2000 for the labour costs incurred
in replacing, upgrading and repairing the heating systems of small residential houses.
60% of the labour costs may be deducted. An excess of 100 euro is applied and since
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the beginning of 2009 the cap for the deduction is 3000 euro per year per person (dou-
ble for a couple) as compared to the previous 1050 euro cap.

Transport Sector

In the transport sector the major new development over the past years is the launch of
the new energy efficiency agreements for Freight Transport and Logistics 2008-2016
and for Public Transport 2008-2016. They succeed former energy efficiency pro-
grammes in the sectors. However, some changes have been made. The objectives
now take into account the ESD target for 2016.

In the agreement for public transport also subway and tram transport have been in-
cluded in addition to bus and rail transport. The participating companies shall report
their fuel consumption and other energy consumption data into a database in such a
manner that it allows monitoring of energy efficiency. The participants are mandated to
adopt a known environmental management system, such as ISO 14001, EMAS or
BAK, and implement it in practice.

In the agreement for freight transport, companies join it by ordering a user ID for the
EMISTRA-system which they access via the internet. EMISTRA (Use of the Energy
and Environmental Accounting and Reporting System for Transport and Logistics Sec-
tor) is a nationwide energy and environmental accounting and reporting system for
transport and logistics businesses. To the degree possible, the participant companies
will adopt the environmental management system of SKAL (an industry association for
freight transport and logistics), a quality system called PKY Quality or an equivalent
energy management system.

Industrial Sector

The new energy efficiency agreement scheme consists of three main elements. A
Framework Agreement on the Improvement of Energy Efficiency in Industry and Com-
merce (PUSO) was signed by the Ministry of Employment and the Economy (until 31
December 2007 the Ministry of Trade and Industry) and the Confederation of Finnish
Industries and its eight member associations in December 2007. Ten branch/sector
specific action plans and one general action plan have been formulated laying the en-

ergy efficiency targets and objectives for the branch/sector. An individual company
joins the agreement scheme by signing an accession document where it defines which
branch/sector specific action plan it will follow. Action plans have been developed for
the following industrial sectors:

0 energy-intensive industries
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food and drink industries

chemical industries

plastic industries

technology industries

wood product industries

energy production

energy services including transmission, distribution and retail of energy and
district heating and cooling

O O O O o o o

The first model for the energy audit of transport chains was produced in 2006. The
model is presently applicable for users of transport services in industry. However, a
model for the commercial sector and waste transport are under planning. The Ministry
of Employment and the Economy subsidises audits which are in compliance with the
guidelines prepared by Motiva and carried out by accredited audit companies.

The audit model for compressed air (PATE) was developed in 2003-2004 covering both
the systems for supply and use. The potential for improvement was revealed during the
development stage as 20% of the energy used for the production of compressed air in
industry. Production of compressed air in industry requires about 1.4 TWh of electricity
per year in Finland.

Tertiary Sector

The former voluntary energy and climate agreement in the municipal sector has been
replaced by the Energy Efficiency Agreement and Programme for Municipalities for
2008-2016. The municipalities join either the agreement or the programme depending
on their size; the agreement is for larger cities, municipalities and joined municipalities.

The energy efficiency agreement scheme incorporates new branches of the economy
not included in the former agreement scheme. Sectoral action plans are also available
for commerce and the hospitality industry (hotels, spas, ski resorts, amusement parks
and restaurants). In addition, a general action plan has been established for other sub-
sectors. An energy programme for the agricultural sector will be launched shortly. An-
other agreement or programme is under consideration for the real estate of religious
establishments.

Cross-cutting Measures

The major new cross-cutting activity is the Long-term National Climate and Energy
Strategy which was launched in 2008. It, and related energy efficiency activities, are
described in more detail in Chapters 2.3 and 5.2.
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Though a small country, Finland puts significant emphasis on energy R&D to support
and to implement its energy policy. The funding for R&D is stable, strong national and
regional funding organisations are in place, and collaboration with industry is strong.
When nuclear R&D is excluded, Finland’'s government R&D spending is higher than
that of Japan and the United States on a per-GDP basis. Some of the energy R&D ex-
penditure is used for energy efficiency R&D.

Tekes, the Finnish Funding Agency for Technology and Innovation is running a pro-
gramme which aims to find and promote technological options to mitigate climate
change. The “ClimBus” programme is an investment to develop technology and busi-
ness concepts and products and services that are internationally top-class in cost-
effectiveness to reduce greenhouse gas emissions. The programme ran during 2004-
2008. The total budget was 90.6 million €, Tekes funding being 43.6 M€. In the frame
of the programme, 165 industrial R&D projects and 22 research projects were imple-
mented.

Examples of energy efficiency R&D projects include:

0 Measurement and potentials of energy efficiency (Climbus Programme): The
research is a joint research between Helsinki University of Technology, Tam-
pere University of Technology and Technical research Centre of Finland, VTT.
The objective of the research is to develop a general approach on energy effi-
ciency and its calculation. The research covers sectors such as industry, energy
production, construction, communities, transport and logistics. The developed
approach (method) is used to calculate the potential that can be achieved by in-
creasing energy efficiency. The potential will be estimated by considering the
current research activities in universities and in companies. Energy efficiency
market is evaluated globally. The result is used to propose national energy effi-
ciency emphasis areas.

o Integration and optimization of energy saving measures and distributed energy
generation (Climbus Programme): The project focuses on distributed energy
generation and energy efficiency improvement in existing residential buildings.
The objective of this project, carried out by the Helsinki University of Technol-
ogy, is to determine the most effective configurations of energy generation and
energy efficiency measures, and measures for matching demand with genera-
tion so that the highest possible emission reduction can be achieved at fixed in-
vestment cost.

o Energy efficiency in heavy-duty vehicles is enhanced by national R&D initiatives
the results of which are disseminated, e.g., through the energy efficiency
agreements. In 2003—2005 a research programme Energy Savings for Heavy-
duty Vehicles Project (HD Energy) identified multiple opportunities for fuel sav-
ings and developed IT applications for the sector. Work has been continued in
the RASTU Project (2006-2008). The ongoing TransEco Programme (2009-
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2012) aims to provide a research platform in which energy and emissions from
road transport will be studied in a holistic way.

0 The Finnish Innovation Fund’s (Sitra) Energy Programme 2008-2012: The Pro-
gramme focuses on improving the energy efficiency of the built environment. In
the initial stage, the programme is exploring the entire energy chain and looking
for suitable targets to improve the energy efficiency within the community struc-
ture, land use and traffic infrastructure. The programme is also investigating the
opportunities to improve energy efficiency in building and in terms of private
consumer behaviour.

4.2 Patterns and Dynamics of Energy Efficiency Meas  ures

Although numerous energy efficiency measures originate to important EU directives,
Finland carries out numerous fully indigenous long-term energy efficiency measures.
Examples include information dissemination, the Energy Audit Programme and other
auditing activities, energy efficiency agreements and investment subsidies. EU direc-
tives for energy efficiency improvement have generally been transposed into national
legislation and implemented in a prompt and decisive manner. No particular overlap
can be identified between national and EU policy measures. Some of the EU policies,
such as the so-called Eco-design Directive, are expected to bring significant additional
savings compared to the national measures in place targeting the same energy end-
uses.

The climate and energy strategies adopted in this decade (2001, 2005 and 2008) and
the related energy efficiency action plans (e.g., for 2003-2006) have ensured that en-
ergy measures are typically not introduced in an ad hoc manner but in line with the
overall energy policy objectives. Particularly, the 2008 Long-Term Climate and Energy
Strategy clearly indicates some concrete energy efficiency measures.

Typically, same energy end-use in the various sectors is covered by multiple meas-
ures, in some cases working as a package. A typical example of a package are the
energy efficiency agreement which enhance commitment, energy audits which are im-
portant tools and provide essential information and subsidies which provide the neces-
sary means. This applies to industry and the services sector including municipalities.
Households are provided both with information and financial support (tax deductions
and subsidies) and building regulations are both stringent and strictly enforced. In the
transport sector fiscal measures encourage efficient technologies (car tax differentia-
tion); eco-driving education is provided; public transport, cycling and walking are pro-
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moted; and efficiency in public and freight transport is enhanced by energy efficiency
agreements. Furthermore, measures such as wintertime speed limits or changes be-
tween summer and winter tyres (making tyre pressure check-ups necessary) do not
primarily aim to improve energy efficiency but yet have this effect.

Despite the relatively extensive coverage of the measures, some gaps can be identi-
fied. Few measures to improve energy efficiency in the agricultural sector have been in
place but the situation will improve by the launch of an energy programme for the sec-
tor by the end of 2009. While the larger companies are covered by the current meas-
ures, measures to address the smallest ones, the micro enterprises, are virtually non-
existent. There are also limited resources to address the various consumer groups by
tailored information and behavioural change campaigns based on sound theoretical
base on behavioural change. Positive exemptions are the school campaigns which
have a clear target group, objectives and tailored communicative instruments.

The following box contains the legends used in the spider graphs.

Spider graph legends

Coop:Co-operative Measures

Cros: Cross-cutting with sector-specific characteristics
Fina: Financial

Fisc: Fiscal/Tariffs

Info: Information/Education

Le/l: Legislative/Informative

Le/N: Legislative/Normative

Soci: Social/Planning/Organisational

Infr: Infrastructure

Mark: Market-based Instruments

Gene: General Energy Efficiency/Climate Change/
Renewable Programmes

Nonc: Non-classified Measure Type

Note! The spider graphs show only the measure types initiated during a given
time period. They do not show all measures of a giv.  en measure type used during
the same period. For example, the measures initiate  d after 1999 are not a sum of
new and old measures in the graph. This can lead to misinterpretations of the
emphasis of various measures in the measures portfo lio.

29



Residential Sector

In the residential sector the focus is on legislative, informative and financial/fiscal
measures which is a longer term practice that has not changed much over the years.
Some of the information measures are based on legislation. Legislative/normative
measures, principally the building regulations, have been an important measure type
both before and after 2000. Use of financial/fiscal measures has increased in this dec-
ade.
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Figure 18. Measure types used in the household sector in Finland before and after
2000
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Transport Sector

In transport, emphasis on co-operative measures, namely energy efficiency agree-
ments, has increased in this decade while informative measures dominated in the
1990s. However, normative measures such as speed limits (including wintertime speed

limits, mandatory vehicle inspection and requirement to change tyres for the winter
have had a role.
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Figure 19. Measure types used in the transport sector in Finland before and after 2000
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Industrial Sector

In industry, the measures have been mainly co-operative or based on information dis-
semination in the longer term.
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Figure 20. Measure types used in industry in Finland before and after 2000
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Tertiary Sector

A new type of measure introduced in the tertiary sector in this decade are the energy
efficiency agreements.
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Figure 21. Measure types used in the tertiary sector in Finland before and after 2000
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Cross-cutting Measures

No major change in the use of different instruments before and after this decade. Quite
naturally, general strategies and plans for climate and energy policy, energy efficiency
and renewable energy dominate.

Figure 22. Cross-cutting measure types used in Finland before and after year 2000

4.3 Innovative Energy Efficiency Measures

4.3.1 Individual Innovative Measures or Packages of  Measures

The car taxation was revised at the beginning of 2008. The revision made the car tax
percentage of passenger cars linearly dependant on the vehicle’s specific carbon diox-
ide emissions. Depending on carbon dioxide emissions, the car tax was 10-40% of the
car’s retail price. The tax revision has already made a clear sift in the market towards
more efficient cars.
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Typically, energy efficiency agreements (voluntary agreements) cover only industry.
However, in Finland the energy efficiency agreement scheme has been extended to
multiple sectors: industry, energy industry, municipalities, housing, other real estate,
public transport, goods transport, commerce and the hospitality industry (including ho-
tels, spas, ski resorts, amusement parks and restaurants). An energy programme for
the agricultural sector will be launched shortly. Another agreement or programme is
under consideration for the real estate of religious establishments.

The energy efficiency agreements do not work in isolation. Instead they are a part of a
package of measures together with investment subsidies and the Energy Audit Pro-
gramme, itself considered as an innovative approach dating back to 1992. By linking
the measures together, participants to the agreements get access to necessary tools
and financing and effective monitoring and evaluation is enhanced. Since 2009, an
additional tool has been the provision of energy advice to industry.

An extension to the long-term audit programme is the introduction of new innovative
audit instruments such as the enerqgy audit of transport chains which links together the
users and suppliers of transport services. Other types of audits available are audit for
compressed air, audit for residential buildings and a regional survey of the potential for
increased use of renewable energy sources - all working in connection with the energy
efficiency agreements.

The Energy Awareness Week has been organised in Finland annually during week 41
since 1997. During the theme week schools, companies and other organisations give
focus on promoting energy efficiency. The objective is getting people to think and act in
favour of sensible use of energy and environmentally conscious way in their daily life in
a voluntary way. Topics include heating, use of water, traffic, use of electricity and
green procurements and tries to motivate people to use energy efficiently and ration-
ally. Target groups include consumers/households, school children, kindergartens,
companies and various intermediary parties. 200-300 companies, municipalities, edu-
cational establishments, organisations etc. adopt the theme week each year.

Also the National Energy Theme Week for Second Grade Pupils has been organised
during week 41 since 1996 to make children familiar with everyday energy issues. En-
ergy issues and sustainable development are included in Finnish national school cur-
riculum. The energy topic is studied during one to two lessons every day during theme
week. The theme week at schools culminates in a national energy saving competition.
Local energy companies support schools by providing education packages, organising
visits to their premises and awarding the schools locally. Teaching material is devel-
oped in cooperation by teachers and Motiva. The Week is aimed at second grade pu-
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pils in primary schools (aged around eight). The size of the target group has been
20 000-25 000 per year since 1996 (roughly half of the age group).

The goal of the Energy Efficient House Campaign is to increase the share of low-
energy houses in Finland up to 20% by 2010. Given the large proportion of homes built
by their owners, a four-year campaign (2005-2008) has been carried out for the promo-
tion of low-energy houses. Due to the various stakeholders involved in any construction
project also the campaign has been implemented with wide participation of various
stakeholders which is the innovative component of the campaign. The main communi-
cation channels in the campaign have been the campaign website, another website
popular among the home builders, a brochure, posters and a guidebook. In addition,
participating companies used their own communication channels. In the campaign, the
home builders are given information on the benefits of low-energy houses and informa-
tion for decision making. Communal building supervisors are the key contact points for
builders and need to be informed. Retailers are given information to help them offer
energy efficient solutions for the customers. The main target groups are builders of new
single family houses (those who build their own homes), building supervisors and me-
dia. The secondary target groups are building supervisors, retailer of construction ma-
terials, planners and students of building and construction branch.

The window energy rating is a national measure which utilises the EU energy label
which was already familiar to the consumers from household appliances making it easy
for the consumers to utilize.

The cost-effectiveness of providing subsidies for energy efficiency improvement meas-
ures for households is usually reduced by the high share of transaction costs. In
Finland, a way to avoid high transaction costs is the tax deduction possibility given to
households by which they can deduct 60% of the labour cost of, e.g., energy efficiency
investments in their income taxes.

4.3.2 Competitiveness and New Markets - Activities  for Speeding
up the Innovation Process

Multiple programmes have been set up to boost business activities related to climate
change, energy efficiency and sustainable energy production in order to boost competi-
tiveness in line with the objectives of the Lisbon strategy.

The Strategic Centres for Science, Technology and Innovation (SHOK) established in
Finland are new public-private partnerships for speeding up innovation processes.
Their main goal is to thoroughly renew industry clusters and to create radical innova-
tions. In Strategic Centres, companies and research units work in close cooperation,
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carrying out research that has been jointly defined in the strategic research agenda of
each Centre. The research aims to meet the needs of Finnish industry and society
within a five-to-ten-year period. The Centre for energy and environment is called
CLEEN Ltd. It's stated mission is as follows: “CLEEN Ltd is an essential means to lev-
erage the Finnish competitiveness to top international level in global energy and envi-
ronmental markets through common, long-term and networked strategic research and
development.” Additional information: http://cleen.fi/en/index.php/Main_Page

The Cleantech Cluster helps Finnish cleantech companies to establish contacts with
international markets. The primary goal of the Finnish Cleantech Cluster is to boost
cleantech business in Finland, to create new jobs and to take advantage of the global
market by setting up international networks. Finland is considered one of the most pro-
gressive countries in the world in terms of its cleantech expertise and the associated
technologies. Finland has around 1,300 cleantech enterprises, many of which operate
internationally. The cluster will help small and medium-sized enterprises that are still
aspiring towards internationalisation. The cluster currently comprises around 200 com-
panies. The Finnish Cleantech Cluster is made up of the four most notable centres of
expertise within the cleantech sector in Finland. Each of the four centres of expertise
specialises in different aspects of cleantech expertise and strives to promote the
growth and internationalisation of the associated businesses. In one of the centres key
focus is on energy efficiency in urban areas. Additional information:
http://www.cleantechcluster.fi/en/

Sitra’s4 (the Finnish Innovation Fund) Energy Programme 2008-2012 focuses on im-
proving the energy efficiency of the built environment. One of its three key objectives is
to create new successful business activities in the field of energy efficiency and sus-

tainable energy production. In the initial stage, the programme is exploring the entire
energy chain and looking for suitable targets to improve the energy efficiency within the
community structure, land use and traffic infrastructure. The programme is also investi-
gating the opportunities to improve energy efficiency in building and in terms of private
consumer behaviour. The imminent change provides a significant opening for innova-
tion, business activities and social change. Additional information:
http://www.sitra.fi/en/Programmes/energy/programme _energy.htm
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Tekes>, the Finnish Funding Agency for Technology and Innovation was running a pro-
gramme which aimed to find and promote technological options to mitigate climate
change. The ClimBus Programme was an investment to develop technology and busi-
ness concepts and products and services that are internationally top-class in cost-
effectiveness to reduce greenhouse gas emissions. The programme ran during 2004-
2008. The total budget was 90.6 million €, Tekes funding being 43.6 M€. In the frame
of the programme, 165 industrial R&D projects and 22 research projects were imple-
mented. When the programme was launched in 2004, it was believed that climate-
related businesses would grow by around 60% overall by 2010. Now at the end of the
programme many participating companies reckon that this growth rate has actually
proven to be even faster. This is especially true for equipment used to measure energy
consumption. After ClimBus, Tekes continues to actively support efforts to mitigate
climate change. Related new programmes already under way and some of the devel-
opment work initiated through ClimBus will be continued through CLEEN Ltd (see
above). Additional information:
http://akseli.tekes.fi/opencms/opencms/OhjelmaPortaali/ohjelmat/ClimBus/en/etusivu.ht
ml

4.4 Energy Efficiency Measure Evaluations

Quantitative measure evaluations are carried out every year for the Energy Audit Pro-
gramme and for most energy efficiency agreements based on the monitoring data input
in the monitoring databases. Data in the energy audit reports on energy saving poten-
tial is saved into the database and information on the realised savings is collected via
annual reporting by the participants to the energy efficiency agreement scheme. The
evaluations are made by Motiva Oy. The voluntary agreement scheme of the Ministry
of Employment and the Economy was also subject to full-scale third-party evaluation in
2004.

Motiva Oy is the body implementing many of the energy efficiency measures initiated
by the Ministry of Employment and the Economy. This is done on project basis. Motiva
is obliged to conduct annually quantitative impact evaluations of those projects for
which it is possible. For others, monitoring data is collected and qualitative evaluations
are made when feasible.
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4.4.1 Semi-quantitative Impact Estimates of Energy  Efficiency
Measures

In Finland, the measures with highest measurable impact include - among others - are
energy efficiency agreements, energy audits, thermal insulation ordinance and the Eco-
design directive.

For the energy audit programme, there are long-term monitoring results available dem-
onstrating the high impact. Similarly, the former voluntary agreements were also sub-
ject to careful monitoring which allowed the quantification of the savings in a reliable
manner. For the new agreement schemes for the period from 2008 to 2016 the impact
is estimated to be high based on the quantitative target levels set in the agreements
(9% savings during the agreement period within the ESD sector).

The impact estimates of high-impact measures such as the thermal insulation ordi-
nance, compressed air audit, audits of transport chains, window energy rating system
and eco-design are all based on simple engineering estimates.

The impact of individual programmes and campaigns targeting energy behaviour, par-
ticularly habitual behaviour, is considered to be relatively low. However, it should be
noted that their joint impact is likely to be much more significant than their individual
impact.

The impact of some potentially effective measures is not known. An example is the
energy labelling law. Annual monitoring in the shops for cold appliances has shown
rapid improvement in efficiency of appliances marketed to the households which has
happened due to the labelling scheme. However, the impact has not been fully quanti-
fied but is likely to be medium to high depending on the level of assumed autonomous
development.

The sectoral tables including the semi-quantitative impact of each measure can be
found in Annex 1 of this report.

4.4.2 Lessons from Quantitative Energy Efficiency M easure
Evaluations

Industrial Energy Audits in Non-energy Intensive In dustry (Example)

Monitoring system for the energy audit programme in Finland has been running since
1994. The data is used for the annual impact assessment of programme, to produce
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the annual reports and also for other separate analyses. Monitoring systems for both
the energy audit and the voluntary agreement programmes have been in the key posi-
tion to maintain the continuous top-level commitment guaranteeing the programmes
adequate resources, both on subsidies and administration. On the other hand, this
government support would not exist without the good results the programmes have
continuously provided. Therefore also the decisions in 1994 and 1998 to invest on a
high-quality monitoring systems have paid off.

The energy audit programme is targeted to all industrial companies but the monitoring
of the energy audits in the energy intensive process industry is carried out via the
voluntary agreement monitoring system. Therefore, the following description applies to
all other industry but not the energy intensive process industry.

The monitoring systems for the energy audit and voluntary agreement programmes are
linked together. Energy audit is a tool for a company or municipality involved to assess
the current situation in energy and water consumption, to find out possibilities to utilize
renewables, to get proposals for energy efficiency measures and estimates of saving
potentials. Thus it is an important tool for a company or municipality part of the volun-
tary agreement scheme to implement the agreement. On the other hand via voluntary
agreements annual reporting implementation data of energy efficiency measures pro-
posed in audits is gathered, so the follow-up data can be returned back to the monitor-
ing system of the energy audits.

The data on an individual energy audit is filed in the database in three phases. The first
phase of information on an energy audit is filed when a subsidy is granted by the Em-
ployment and Economic Development Centre (EEDC) (Figure 23, step 1). By this infor-
mation Motiva can follow the penetration of energy auditing in different building and
client sectors.

The second phase of information on an energy audit is filed when the audit report is
submitted to Motiva via the EEDC. At this point the audit has been completed and the
report includes information on actual energy and water consumption and costs and a
list of all profitable energy efficiency measures with comprehensive numerical data
(Figure 23, step I). The data is presented in standard tables that are submitted also in
digital format in order to simplify the filing of the data. This phase provides information
on the average saving potentials in different sectors and in different types of buildings.
Based on this information, it is also possible to list e.g. the most common energy effi-
ciency measures.

The third phase of information on an individual energy audit is filed on those build-
ings/sites where the follow-up data about the implementation of the proposed meas-
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ures is gathered. First this follow-up data was collected via separate follow-up ques-
tioners (1995, 1996 and 1999). Since 2000 this data has been collected via annual
reporting of companies/municipalities participating the voluntary agreements (Fig-
ure 23, step Ill). The purpose of the follow-up data is to monitor the implementation rate
of the suggested energy efficiency measures to estimate realised savings in audit pro-
gramme.

Energy Audit Clients

.

v Resources:
Subsidy Energy Audit Follow-up - system development (1994)
applications reports questionnaire approx. 50 000 euros
~ 100/year ~ 400/year 1995, 1996, 1999 - monitoring and reporting under 1
2000 -> via VA man year per year (total
‘ ‘ . administration 2.5 man years/year)

15 Regional EED Centres

. 1 EA Database
Motiva ] since 1994

TheoperatlngAgent IIIIIIIIIIIII’

"Content”
lllllllllllllllllll> -6400bU|Id|ngs

llIIllIIIIIIIIIIIIIIIIIIIIIIIIII> * 32 000 EE measures
» 350-400 000 individual

%

Figure 23. Principle of data collection in the energy audit programme. (EED=Employment

and Economy Development, EA= Energy audit, VA=Voluntary agreement)

The accuracy of the saving calculations corresponds to the accuracy achievable in
normal field work. Normally, savings obtained through energy efficiency measures are
not verified afterwards through measurements due to practical problems in measuring
and additional costs. The estimates of energy savings by energy auditors are realistic
because neither the client ordering the energy audit nor the auditors have reason to
report excessive savings.

The impact assessment of energy savings (ES) from the energy audits performed in
different sectors is based on the total saving potential (TSP) in thermal and electrical
energy and the related degree of implementation (DI) of the energy efficiency meas-
ures proposed in audit reports.
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The implementation data of each measure is first obtained from the energy audit report
submitted by the auditor on the basis of the information given by the client — this data
about implementation of proposed measures in audit is then updated based on the
annual reporting of the voluntary agreements. For each measure proposed in the en-
ergy audit report, the annual reporting of the voluntary agreement includes a question
whether the measure has been implemented (), decided to be implemented (D), is
under consideration (C) or whether a decision has already been made not to implement
it (N). The degree of implementation (DI) of the measures proposed in energy audits is
then calculated as following:

DI [%] = [+D+a*C

where according the energy audit follow up data during previous years the
implementation rate for the measures under considerations (a) is 0,05 for industrial
sector measures.

The total saving potential (TSP) used in the calculations is the reported combined and
sliding saving potential of the audited sites/buildings during the previous six year
period. Due to the big amount of separate energy efficiency measures it is impossible
to assess saving lifetime for each individual measure. Therefore to “play it safe” a
sliding period of six years has been used when calculating the total annual saving
impact.

The energy savings (GWh/a) to be realised are calculated as follows:
ES [GWh/a] = DI(heat)*TSP(heat) + Dl(electricity)*TSP(electricity)

The average realised savings are calculated according to the saving potentials found in
the energy audit reports combined with the implementation data for proposed
measures gathered via voluntary agreement annual reporting. The calculated average
realised savings in industry (energy-intensive process industry not included) are 6-9%
in heat and fuels and 3-5% in electricity.

By the end of the year 2007 approximately 70 % of the electricity used in the industry
sector has come under the energy audit activity. In heat and fuels the coverage is
estimated to be slightly less.

The savings in energy use arising from the audit programme from 1997 to 2007 are
approximately 0.75 TWh per year of which over 75% of the savings come from
industry. The cumulative savings from 1992 to 2007 are approximately 360 million
euros and over 11 TWh, of which industry accounts for about 70%. These figures do
not include process industry.
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Evaluation of Building Regulation (  Exampl e)

An example of the quantitative evaluation of thermal ordinance - part of the building
regulation - can be found in the Finland’s National Energy Efficiency Action Plan
(NEEAP) from June 2007. It was performed as a simple engineering estimate.

The example covers the Building Code Regulations governing the thermal insulation of
buildings (C3), guidelines on thermal insulation (c4) as well as regulations and guide-
lines regarding the indoor climate and ventilation of buildings (D2) which became effec-
tive on 1 July 2003 (further updates have taken place thereafter). They apply to all new
buildings for which the planning permit application was filed after that date. The goal
was that the buildings complying with the new regulations would consume about 25—
30% less energy than the buildings built in compliance with the previous regulations
(C3issued in 1985 and D2 in 1987).

Yet another set of new regulations will became effective on 1 January 2010. Their im-
pact has been evaluated in a similar manner but the details are not discussed in the
following to avoid confusion.

The most significant differences in the new 2003 regulations when compared with the
regulations that became effective in 1985 are the improvement of the U values of struc-
tures (external walls, ceilings, floors and windows) and the requirement of having a
heat recovery system in all ventilation systems irrespective of their size.

The following data were used for determining the annual savings:
- the annual total volumes of new buildings by building type (building m3)

- the energy-saving effects, shown as a change in the specific consump-
tion of heating energy (kWh/m3/a) achieved by the 2003 regulations
when compared with earlier regulations.

Statistics Finland publishes quarterly the building volume data (building m3) of com-
pleted buildings that require a planning permit. In addition to new buildings, these offi-
cial statistics include the building extensions but not building refurbishment works.

VTT Technical Research Centre of Finland has calculated the specific heating energy
consumption figures for different types of buildings built either in compliance with ear-
lier Building Code Regulations or the 2003 Regulations. The building types chosen for
the analysis are: a small one-storey residential building, small two-storey residential
building, a terraced house, a multi-storey residential building and an office building.
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The energy savings effect was determined on the basis of the calculations and ex-
pressed as the change in specific heating energy consumption (kWh/rm3/a) for each
type of building. The total effect of the thermal insulation regulations of 2003 was calcu-
lated by multiplying the total volume of buildings completed each year by the change in
the specific heating energy consumption for the respective building type.

In the estimates for 2010, 2013 and 2016, the assumption was made that the annual
volume of building construction will remain at the 2006 level and that no new regula-
tions governing thermal insulation will be issued. The effectiveness estimate will be
reviewed each year as official statistics regarding the actual building volumes become
available. If new regulations governing thermal insulation are issued during the period
2008-2016, their effect will be assessed separately.

The effects of construction methods that exceed the Building Code standard were not
included in the effects of building regulations; instead, these effects should be ac-
counted for in conjunction with the effects of other measures. Due to the good standard
of official supervision of building works in Finland, there is no need to take into account
any sub-standard building work.

The savings achieved in heating energy consumption of the type buildings has been
calculated for the climatic zone of Southern Finland. Most of the new buildings are built
in the southern or central parts of the country. For buildings built in colder regions, the
actual savings effect will be greater than the calculated effect which creates further
confidence in the overall results of the calculations.

The savings effects through more stringent Building Code Regulations last throughout
the service life of the building. The service life of the building stock built after 2003 is
assumed to be at least 50 years, and that of ventilation equipment equipped with heat
recovery systems to be 20-25 years, a typical technical service life in Finland.

The annual savings effect is assumed to remain constant with slight deterioration in the
energy efficiency of windows as the seals get older. It was also assumed that window
maintenance and heat recovery equipment will prevent such deterioration in energy
efficiency that would have to be taken into account in an analysis spanning to 2016.

The annual savings were estimated at 1.03 GWh/a in 2007 increasing to 3.2 GWh/a by
2016. The savings are in the energy used for heating, much of which is electrical en-
ergy, particularly in small residential buildings. The share of electricity of the savings is
assumed to be 36% in 2004, 38% in 2005 and 39% from 2006 onwards. Most of the
new buildings completed every year are connected to district heating.
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5 National Developments under the EU Energy Ser-
vices Directive and the 20% Energy Efficiency Tar-
get of the EU

5.1 The Energy Services Directive

The measures for meeting Finland’s indicative energy saving target (17.8 TWh) stem-
ming from the Energy Services Directive (ESD) have been presented in the Finland’s
National Energy Efficiency Action Plan (NEEAP) from June 2007.

The exemplary role referred to in the ESD is considered as having been implemented
primarily if an indicative energy savings target of 9% is set for most of the above public
sector, namely state administration (ministries, state departments and state enter-
prises) and the municipal sector. The majority of the real estate property occupied by
state administration is owned by Senaatti, a state enterprise. Negotiations will be initi-
ated with Senaatti and major companies within the field of real estate management
regarding the implementation of the obligations of the ESD through voluntary agree-
ments. For the so-called user organisations within state administration, the obligations
will be implemented through a Government decree. The savings target is implemented
on the municipal sector through voluntary energy efficiency agreement scheme which
is already in place and by the Government decree for those municipalities not joining
the agreement scheme.

The provision of information and advice to final customers is, in addition to the state
administration's own actions, the responsibility of Motiva Oy, from which the 16 minis-
tries order most of their targeted information projects falling within their respective ar-
eas of responsibility.

The new energy efficiency agreement which has been concluded with industry and
commerce (2008-2016) includes, as a separate area of activity, the provision of infor-
mation and advice to customers of energy companies. Some of these obligations are
also imposed through regulations.

Regarding the sectoral and horizontal measures presented in the NEEAP, many of
them have been in place before 2008 including, e.g., the energy efficiency agreements
(1997-2007), the Energy Audit Programme (since 1992), eco-driving (since mid-90s)
reconditioning of oil-heated small residential buildings (since 1997) and thermal insula-
tion regulations (1976, 1978, 1985 and 2003) and promotion of energy service compa-
nies (since 1998).
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These as well as many of the early measures will be continued and intensified during
the ESD period. For example, the building regulations have been revised in 2008, new
regulations for 2010 have been issued and a further update has been announced for
2012. The energy efficiency agreement scheme was revised for the period 2008-2016
incorporating the 9% savings target for the participants.

Not many totally new sectoral measures have been included in the NEEAP. In the resi-
dential sector the implementation of the so-called Eco-desing Directive is mentioned.
The energy efficiency agreement scheme will be extended to the services sector (in
place for commerce and the hospitality industry) and the agricultural sector (approach-
ing launch). Advisory services and training will be provided the agricultural and forestry
sectors.

5.2 EU Targets for 2020

The 20% energy efficiency target of the EU was one of the driving forces behind the
Long-Term National Climate and Energy Strategy from 2008. The scenarios presented
in the strategy clearly prove that the objectives proposed by the European Commission
for Finland regarding the reduction of emissions, promotion of renewable energy, or
enhancing the efficiency of energy consumption, cannot be attained without new,
prominent climate and energy policy measures.

As described in Chapter 2.3, in the context of the new Strategy, 125 new energy effi-
ciency and energy saving measures have been proposed by an Energy Efficiency
Committee.

On the basis of impact assessments of the measures, the proposed measures would
help save approximately 30 TWh of heat and fuels and, additionally, approximately
6.4 TWh of electricity consumption in 2020. The combined effect would be 36.4 TWh
as compared to the target of 37 TWh which has been calculated in line with the EU
target. In addition, there are a number of measures for which no saving figures can be
calculated. Using average emission coefficients for calculations, the energy saved is
equivalent to approximately 9.3 Mt of carbon dioxide.

The measures that are projected to yield the biggest annual energy savings in 2020 on
the basis of impact assessments made by the Committee are presented below.

- 8.5 TWh of energy can be saved by 2020 by introducing new private vehicle
technology and speeding up the renewal of the existing car stock. Electric cars
are included in the figure. In order to make this a reality, several measures are
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needed, including staggering of vehicle taxation, monitoring of the impact of
staggered car taxes, and energy efficiency classifications for cars.

Energy consumption will be reduced by 4.9 TWh by 2020 by means of stricter
energy regulations for new building projects, to be implemented in two phases

over the next few years, and requirements to be extended to renovation con-

struction.

A total of 2.8 TWh of energy can be saved in 2020 within sectors not covered
by the emissions trading scheme by means of substantially more challenging
and broad-based energy efficiency agreements combined with research and in-
novation activity.

At least 2.1 TWh of energy can be saved by means of enerqy efficiency re-
guirements for equipment, with household equipment accounting for more than
half of the total. These energy savings, like any energy saving generated by
means of a directive, must not be treated as a matter of course, but require
rapid action from various parties both when the directives are drafted and when
they are implemented.

The following list contains some of the other measures identified by the Committee:

Community structure

Increasing the effectiveness of the steering of the community structure in
accordance with national area utilisation targets. Developing the necessary
legislation and instruments for planning and implementation.

Drawing up regional climate and energy strategies and genuinely linking them
to the steering of land use and the development of transport systems. Improving
the coordination of land use and transport in urban regions and taking all levels
of zoning into account.

Developing planning and assessment methods suited to the assessment of
community structure based on common concepts and indicators to support
decision-making, by which to evaluate the sustainability of the community
structure.

Buildings

Stricter energy regulations for new building projects, to be implemented in two
phases over the next few years, and requirements to be extended to renovation
construction.

Speeding up renovation construction by means of well-targeted financial
incentives.
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Extensive introduction of a range of tools and their development as part of the
acquisition processes for building planning, use and maintenance. Developing
concepts for planning and supporting customer-oriented implementation of
renovation construction.

Putting public buildings to more efficient use (e.g. using them in alternate turns)
and effectively employing appropriate guidance according to existing needs.
Providing guidance on energy consumption in an appropriate way to support
the activity and decision making.

Introducing the best solutions to the markets by taking advantage of the
demand mechanisms for new solutions.

Transport

New private vehicle technology and speeding up the renewal of the existing car
stock.

Revising tax practices to favour sustainable forms of transport, and introducing
new road traffic pricing practices, when necessary.

Raising the standard of public transport and developing feeder traffic. Drawing
up a programme for increasing the popularity of light traffic and introducing
service centres for transport.

Optimizing transport logistics, for instance, as part of energy efficiency
agreements.

Encouraging various operators to make energy efficient vehicle and service
purchases and adopt economical driving habits.

Households and agriculture

Energy efficiency requirements for equipment (savings to be acquired mostly in
the household sector but also in other sectors).

Developing and introducing methods for metering and monitoring apartment-
specific energy consumption. Providing feedback to consumers on their energy
consumption.

Distributing information to households and offering them targeted guidance.
Increasing energy saving expertise among teachers and pupils by means of
basic and further education.

Ensuring active implementation of energy programmes on farms.

Industry and service sector

More challenging and broad-based energy efficiency agreements combined
with research and innovation activity.

The public sector serves as a strong example in the promotion of energy
efficiency.
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- Allowing speeded up amortisation of energy efficiency investments and
supporting small businesses in energy saving, for instance, with help of service
vouchers.

- Creating a co-operation network promoting innovation in energy efficiency,
consisting of various operators, that would seek out, screen and promote
potential innovations related to energy efficiency.

- Increasing the energy saving competence of service providers by means of
further and additional education.

Challenging objectives cannot be attained by implementing individual measures alone,
but society as a whole must undergo fundamental change. The Committee strongly
believed that a range of conditions must be in place for the objectives to be attained
and called these the stone pedestal of measures: they are the broad-based and far-
reaching foundation for all activities. Even though the benefits of these stone pedestal
measures are slow-acting and can be hard to detect in the short term, we still need to
make immediate and continuous efforts to promote them. In fact, we always need to
ensure that the basic prerequisites for energy efficiency are in place. Measures related
to these matters are being launched in every sector of administration.

Figure 24: The Stone Pedestal of Energy Efficiency
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The stone pedestal consists of the following clusters of issues:

At its base, a learning and developing society , underpinned by values
and strong will , making determined progress towards the targets.

The basic social structures create a sustainable foundation for future
wellbeing.

Behaviour and networks affecting it are of great importance with a view to
the actions taken — social potential for energy efficiency is established.
Lifecycle thinking and holistic approach become a natural part of energy
efficiency activity, where cost-efficiency is of special importance.
Maintaining expertise and developing it continuously by means of educa-
tion, counselling and communication is an essential part of any activity.
The operability of the science-research-development-innovation chain
holds a key position in generating valuable new solutions.

The attainment of results calls for determined and continued activity, sys-
tematic implementation and clear division of responsibilities

Generally accepted concepts and benchmarks are needed in the system-
atic monitoring of measures.
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Annex 1

Energy Efficiency Measure Summary by Country
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HOUSEHOLDS

Starting Ending Semiquantitative

Status Year Year Impact
FIN1 Window Energy Rating System Ongoing Information/Education 2006 High
Procurement competition for energy
FIN2 efficient detached-houses Completed Co-operative Measures 2000 2001 Low
Orders for energy management in
FIN3 buildings Ongoing Legislative/Normative 1979 Unknown
Orders for indoor climate and ventila-
FIN4 tion in new buildings Ongoing Legislative/Normative 2003 Unknown

Programme for energy conservation in
oil-heated buildings, the “Hdyla 11"

FIN5 programme Completed Information/Education 2002 2007 High
Legislative/Informative, Legisla-
FING Orders for boiler efficiency Ongoing tive/Normative 1998 Unknown
FIN7 Thermal insulation ordinance Ongoing Legislative/Normative 2010 High
Promotion of wood pellet heating in
FIN8 buildings Ongoing Financial 1999 Unknown
FIN11| Mandatory service book for buildings | Ongoing Legislative/Informative 1994 Low

Voluntary Energy Conservation
Agreement of Municipal and Non-

FIN12| profit Housing Properties of ASRA Ongoing Financial 2002 2012 Medium

FIN16 The Energy Labelling law Ongoing Legislative/Informative 1995 Unknown
Energy grant for energy audits and

FIN17 energy efficiency improvements Ongoing Financial 2003 Low
Energy Audit Model for Residential

FIN18 Buildings Ongoing Legislative/Informative 2003 Unknown

Energy conservation education for
inhabitants of buildings, ‘the energy

FIN19 expert’ -education Completed Information/Education 1996 2005 Low

FIN20 Energy Efficient Home Campaign | Completed Information/Education 2005 2008 Low
Programme for energy conservation in

FIN21 | oil-heated buildings, the Hoyla 11l Pro- | Ongoing Information/Education 2007 2016 High
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Starting Ending Semiquantitative

Status Year Year Impact
gramme

FIN23 Household tax deduction Ongoing Fiscal/Tariffs 2000 Low
Periodic voluntary inspections of

FIN24 household boilers Ongoing Information/Education 2007 Low

Subsidies to energy efficiency in low-

FIN25 income households Ongoing Financial 2009 Low
National theme week for second

FIN27 grade pupils Ongoing Information/Education 1996 Low

TRANSPORT

Starting
Status Type Year

Ending
Year

Semiquantitative Im-
pact

Energy savings R&D for heavy-duty vehi-

FIN1 cles 2003-2005 Completed Unknown 2003 2005 High
Incorporating Walking into Transport
FIN2 Policy - A Walking Policy Program Ongoing | Information/Education/Training 2001 Low

Jaloin - Promoting walking and biking for
more sensible and sustainable transport

FIN3 in Finland Completed | Information/Education/Training 2000 2004 Low
The network of Finnish cycling munici-

FIN4 palities Ongoing | Information/Education/Training 1997 Low

FIN5 The annual vehicle inspection Ongoing Legislative/Normative Low
New Stimulus for Cycling -A Cycling Pol-

FING icy Program Ongoing | Information/Education/Training 2001 Low

FIN7 International Car Free Day Campaign Ongoing | Information/Education/Training 2000 Low
Energy conscious driving education pro-

FIN10 grammes EcoDriving® and KEY Ongoing | Information/Education/Training 1996 Medium
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Status

Starting

Year

Ending

Year

Semiquantitative Im-

pact

FIN11 Eco-Taxi environmental programme Ongoing | Information/Education/Training 2000 Low
Energy conscious driving education in
FIN12 driving schools Ongoing | Information/Education/Training 1994 Medium
FIN13 Mandatory label for new vehicles Ongoing Legislative/Informative 2001 Medium
Guidebooks for Energy Efficient Trans-
FIN14 port Ongoing | Information/Education/Training 1996 Low
Energy Conservation Programme for
FIN15 Truck and Van Transport Completed Co-operative Measures 2003 2007 Unknown
Energy Conservation Programme for
FIN16 Public Transport Completed Co-operative Measures 2005 2008 Low
Research on heavy-duty vehicles, the
FIN17 RASTU Project Completed Unknown 2006 2008 High
Energy Efficiency Agreement for Freight
FIN18 Transport and Logistics 2008-2016 Ongoing Co-operative Measures 2008 2016 High
Energy Efficiency Agreement for Public
FIN19 Transport 2008-2016 Ongoing Co-operative Measures 2008 2016 Medium
Optimal tyre pressure in passenger car
FIN20 and van traffic Ongoing | Information/Education/Training 1990 High
FIN21 Wintertime speed limits Ongoing Legislative/Normative 1991 Medium
FIN22 Car Tax Revision Ongoing Fiscal 2008 High
FIN23 Speed limiter for lorries and busses Ongoing Legislative/Normative 2003 Unknown
FIN24 Mandatory introduction of biofuels Ongoing Legislative/Normative 2008 Low
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INDUSTRY

Starting

Ending

Semiquantitative Im-

Energy Auditing Programme in the In-

Status

Co-operative Measures, Finan-

Year

Year

pact

FIN3 dustry and Energy Sectors, the EAP Ongoing cial 1994 High
Voluntary Energy Conservation Agree-
FING ment of the Energy Sector Completed Co-operative Measures 1997 2007 High
Recommendations for the procurement
FIN7 of high efficiency electric motors Ongoing Co-operative Measures 2004 Low
Voluntary Energy Conservation Agree-
FIN8 ment of Industry Sector Completed Co-operative Measures 1997 2007 High
Compressed Air Efficiently - the PATE
FIN11 project Completed | Information/Education/Training 2003 High
Energy Audit Procedure for Transport
FIN12 Chains - KAEMUS Ongoing | Information/Education/Training 2005 High
Calculation Tool for Energy Efficiency
FIN13 Investments Ongoing | Information/Education/Training 2004 Low
Energy Efficiency Agreement of Industry
FIN14 2008-2016 Ongoing Co-operative Measures 2007 2016 High
Energy Efficiency Agreement of Energy
FIN15 Production 2008-2016 Ongoing Co-operative Measures 2007 2016 High
Energy Efficiency Agreement of Energy
FIN16 Services 2008-2016 Ongoing Co-operative Measures 2007 2016 Medium
Energy efficiency requirements in envi-
FIN17 ronmental permit Ongoing Legislative/Normative Low
FIN18 EU Emissions Trading Ongoing | New Market-based Instruments 2005 2012 Unknown
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TERTIARY

Starting

Ending

Semiquantitative

Status

Year

Year

Impact

Voluntary Energy Conservation
Agreement of Real Estate and
FIN1 Building Trade Completed Co-operative Measures 1999 2007 Medium
Model for Regional Survey of the
Potential for Increased Use of Re-
FIN2 newable Energy Sources Ongoing Information/Education/Training 2004 Low
Energy Auditing Programme in the Financial, Informa-
FIN3 Service Sector Ongoing tion/Education/Training 1994 High
Voluntary Energy and Climate
FIN4 Agreement of Municipalities Completed Co-operative Measures 1997 2007 Medium
The Biomass Heating Entrepreneur
FIN5 of the Year Competition Completed Information/Education/Training 2000 2002 Low
Energy efficiency in public pro-
FIN8 curement Ongoing Co-operative Measures 2000 Medium
Emission Calculator for offices and
FIN13 public events Ongoing Information/Education/Training 2005 Low
Energy Efficiency Programme for Proposed (ad- Co-operative Measures, Informa-
FIN14 the Agricultural Sector vanced) tion/Education/Training 2009 2016 High
Energy Efficiency Agreement of the
Finnish Hospitability Association
FIN15 2008-2016 Ongoing Co-operative Measures 2007 2016 High
Energy Efficiency Agreement of
FIN16 Commerce 2008-2016 Ongoing Co-operative Measures 2007 2016 High
Energy Efficiency Agreement and
Programme of Municipalities 2008-
FIN17 2016 Ongoing Co-operative Measures 2007 2016 High
Periodic voluntary inspections of
FIN18 boilers in the services sector Ongoing Information/Education/Training 2007 Low
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GENERAL CROSS-CUTTING

Starting Ending Semiquantitative
Status Year Year Impact
Mandatory energy efficiency certifi-
FIN13 cates for buildings Ongoing Non-classified Measure Types 2008 Low
Eco-design requirements for energy-
FIN12 using products Ongoing Non-classified Measure Types 2009 High
Environmental classification of build-
FIN11 ings (PROMISE) Ongoing Non-classified Measure Types 2002 Low
Action Plan for Renewables 2003- General Energy Efficiency / Climate
FIN1 2006 Completed| Change / Renewable Programmes 2003 2006 High
FIN2 Energy Aid Ongoing Financial Measures 2002 High
Action Plan for Energy Efficiency General Energy Efficiency / Climate
FIN3 2003-2006 Completed | Change / Renewable Programmes 2003 2006 High
FIN4 Energy taxation and tax subsidies Ongoing Non-classified Measure Types 1997 Unknown
General Energy Efficiency / Climate
FIN5 | National Climate Strategy 2001-2005 | Completed| Change / Renewable Programmes 2001 2005 High
General Energy Efficiency / Climate
FING Energy Awareness Week Ongoing Change / Renewable Programmes 1996 Low
FIN7 The ESCO Concept Ongoing Market-based Instruments 2000 Medium
Climate Change Communication Pro-
FIN8 gramme Completed Non-classified Measure Types 2002 2007 Unknown
National Energy and Climate Strategy General Energy Efficiency / Climate
FIN9 2005 Ongoing Change / Renewable Programmes 2005 2009 High
Long-Term National Climate and En- General Energy Efficiency / Climate
FIN10 ergy Strategy 2008 Ongoing Change / Renewable Programmes 2008 2050 High
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Annex 2

Country Profile

(Established in a standard manner by ENERDATA, can be downloaded from
the Odyssee website to be included in this section )
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Dec 2008

The overall energy efficiency index for Finland can be calculated only from 1995 to
2002, due to data availability in the household and industry sectors. The data problems
in the industry sector should be resolved in early 2009, making it possible to calculate
ODEX from 1995 onwards.

In industry the dominating role of paper industry is shown in the fact that the energy
efficiency index for the total industry follows closely that of the paper industry. All the
shown industrial sub-sectors (steel, paper and chemicals) have improved their energy
efficiency since 1990. The improvement in industry as a whole has been 10% from
1990 to 2002. The energy efficiency index can not be calculated after 2002 due to lack
of data. Also the current data for industry has some discrepancies from 2000 to 2002.

The energy efficiency of the household sector is closely connected to the energy
efficiency of space heating, due to the cold and long winters. Data for household sector
ODEX calculation is only available since 1995. The energy efficiency index of
households has decreased by 3% from 1995 to 2004.

The overall energy efficiency of transport sector has improved by 18% from 1990 to
2006. This is mainly due to unit consumption improvement of cars that are responsible
for half of the energy use of the transport sector. Energy efficiency of busses, rail
transport and air transport also improved significantly during the period 1990-2006.
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The National Energy and Climate Strategies lay down the roadmap for Finland, e.g., to
meet its targets for greenhouse gas reductions. A new long-term National Climate and
Energy Strategy was adopted on 6 November 2008 replacing the 2005 strategy (En-
ergy and Climate Policy Outlines for the Near Future - National Strategy for Implemen-
tation of the Kyoto Protocol).

The Energy Department of the Ministry of Employment and the Economy (until 31 De-
cember 2007 the Ministry of Trade and Industry) is the government institute responsi-
ble for energy policy. Motiva Oy is a state-owned company that helps the government
to implement its energy efficiency measures.

In industry, the former energy conservation agreement for the 1997-2007 period has
been succeeded by new energy efficiency agreements for the 2008-2016 period. The
former agreements covered 85% of the sector’s energy use. Energy savings made by
the end of 2006 totalled 5 240 GWh/a of heat and fuels and 999 GWh/a of electricity.
The voluntary agreements also boosts energy auditing which, like energy efficiency
investments, are promoted by government subsidies.

In 2007, the Ministry of the Environment issued updated building regulations on heat
insulation and energy management in buildings. The previous update of the building
regulations took place in 2002 and the next revision of the building regulations is fore-
seen for 2010.

In 2003, the Act on the Renovation and Energy Subsidies for housing entered into
force. It provides subsidies for improving heat insulation of residential buildings, renew-
ing and repairing ventilation and heating systems and adopting renewable energy.

Energy Efficiency Agreements have been designed also to improve energy efficiency in
the household and service sectors. In the municipal sector the past agreements cov-
ered 58% of non-housing buildings owned by the municipalities and in the private ser-
vices and government buildings the coverage was 23%. In the municipal and non-profit
housing properties the Agreement runs until 2012 and its coverage is 72% in its hous-
ing segment. A new Energy Efficiency Agreement and an Energy Efficiency Pro-
gramme for the municipal sector have been launched for the 2008-2016 period.
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The energy efficiency agreement for oil-heated buildings and distribution of liquid heat-
ing and transport fuels, Hoyla lll, is a continuation of former programmes which ran
from 1997 to 2007. The most significant change in the Hdyla Il Agreement as com-
pared with the past agreements is that it also covers the end-use of transport fuels in
addition to oil-heated buildings.

The Energy Conservation Programme for Truck and Van Transport for 1999-2007 has
been succeeded by the Energy Efficiency Agreement for Freight Transport and Logis-
tics for the 2008-2016 period. The Energy Efficiency Agreement for Public Transport for
2008-2016 also succeeds former programmes and covers transport by buses and
coaches, trams and local trains.

Energy taxation aims to curb the growth of energy consumption and steer the produc-
tion and use of energy towards alternatives causing less emissions. The basic tax is
collected on oil products only and is graded according to their quality and environ-
mental characteristics. A surtax based on the carbon content of the fuel is collected
also from other fossil fuels and electricity, with the exceptions of natural gas (50% re-
duction) and peat (tax free).

Sectors Title of Measure Since

Industry Tertiary  [The Energy Audit Programme 1994-

Industry The Energy Efficiency Agreement for Industry and its predecessors  [1997-

Tertiary The Energy Efficiency Agreement and Programme for Municipalities{1997-
and their predecessors

Tertiary The Energy Conservation Agreement for Property and Building Sector{1999-

2007

Transport The Energy Efficiency Agreement for Public Transport and its prede-2001-
cessors

Transport The Energy Efficiency Agreement for Freight Transport and Logistics1999
and its predecessors

Household Energy Conservation Agreement for Municipal and Non-Profit Hous-2002-
ing Properties

Household Energy Efficiency Agreement for oil-heated buildings and distribution1997-
of liquid heating and transport fuels (The Hoyla Ill Programme) and its
predecessors

Horizontal Energy subsidy for energy audits and energy efficiency improvements|{1992-

Horizontal Latest Update of the Thermal Insulation Regulations 2007
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