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1.) Executive Summary

The EU has been highly interested in the evolution of energy efficiency in Hungary as it
has a serious impact on economic competitiveness and the environment,

Government Decree 1107/1999. on the improvement of energy intensity set very
ambitious targets:
- 3,5% decline in primary intensity
- primary energy savings of 1,8 Mtoe/year
To achieve these targets the related Action Plan listed 15 different energy
efficiency actions.

In 1998 the National Energy Efficiency Action Plan was drawn up in line with the
requirements of the Service Directive.

In 2008 the National Climate Change Strategy was developed.

The ODYSSEE database is suitable for the statistical control of the government
targets.

According to data by ODYSSEE primary intensity fell by 2,34% per year between
1991 and 2007.
The improvement of primary intensity was facilitated by the introduction of
mandatory feed-in tariffs for co-generated electricity in 1997. As a result CHP
units of 65 — 75% efficiency (20-25 % higher than units producing only electricity)
sprang up like mushroomes.

Final energy use fell by 2,54% annually between 1991 and 2007.
In the 1990s a significant re-structuring took place in the manufacturing sector
with the share of machinery and equipment increasing. As a consequence of
foreign capital investments the machinery and equipment sector became a
leading industry within a short period of time and by 2007 accounted for 56,9 %
of the gross value added in manufacturing.
Machinery production, however, does not cover the whole vertical line but
serves a production phase of multinational companies. As half-finished
products must be delivered to factories in other countries, the growth of the
machinery sector generated higher tfransport needs.
In the fransport sector substantial changes took place with road transport
gaining considerable ground over rail fransport.
Multinational companies that dominated the economy preferred road
transport to rail and inland water tfransport.

The complex energy efficiency index ODEX improved by 18,8% between 1998 and
2007 compared to only 10,2% in the EU 27 member states in the same period.
The overall efficiency improvement was mainly due to the improved energy
efficiency of the industry and transport sectors.
In manufacturing production indicators considerably improved while energy
use remained stagnant.
In the transport sector the growth of the performance indicators exceeded the
increase in energy use.

The MURE database contained 42 Hungarian energy efficiency measures.
This study analyzes energy efficiency measures by sector from various
perspectives.



2.) Economic and Legal Background to Energy Efficiency

2a) Overall Economic Context

The change of the political system involved organisational changes which were vital
to the development of a market economy. The most important changes in the
economy were the following: creation of a market, privatization, opening of the
economy. Between 1991 and 2007 the average economic growth was 3,7%. In the
transition period there were three recessionary years (1991, 1992, 1993) when the GDP
declined.

The driving force behind economic growth was industry where the average growth
rate of constant price value added was 6% between 1991 and 2007.

In the surveyed period the constant price value added grew by 3% on average in the
tertiary sector and went down by 1% on average in the agricultural sector.

The private consumption of households showed an annual average growth of 2,7%,
falling short of the GDP’s average growth rate of 3,7%.

Macro-economic development in Hungary
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Contribution of main sectors to GDP
40000
35000 M
30000
tertiary sector
25000 s sy

20000

IndM

agriculture
5000 ra—
O T T T T T T T T T T T T T T T T
— N [se] < 0 (o] N~ Q (o] o — N [s2] < o] (o] N~
[e2] [e2] (o] (o] (2] (o] (o] [e2] (o] o o o o o o o o
()] [&)] )] ()] [&)] ()] )] [&)] )] o o o o o o o o
— - i - i I i — I N N N N N N N N
Figure 2

Unlike in international tendencies the economic structural changes of the previous 17
years were characterized by a growing share of the industry owing to massive foreign
capital investments while the share of the services sector slightly declined.

Public education has been reformed in terms of financing. In higher education the
Bologna system has been introduced, improving the specific funding indicators. The
health care system still needs to undergo the financing reforms.

Constant price value added in agriculture fell from 7,6% to 4,9% between 1991 and
2007.

Economic growth was driven by foreign capital investments as in the examined period
major green field projects were implemented in addition to the privatization of state-
owned assets.

A key issue in industry has been the development of the machinery and vehicle
manufacturing sectors. Before the change of regime industry mostly made products
for the Soviet market and only a few of these met the requirements of the
international market. Traditional markets, however, collapsed with the change of
regime. Yet machinery and vehicle manufacturing shortly became one of the leading
sectors again as several multinational companies moved production phases to
Hungary to benefit from the cheap and skilled labour force.

Transport needs, however, considerably went up as the various production phases
were moved to different countries. Multinational companies dominating the economy
preferred road transport to rail owing to its increased flexibility and lower sensitivity to
volume.

2b) Energy Use Trends by Fuel Type and Sector

Economic restructuring led to a decline of 17% in final energy use between 1990 and
1992, followed by an increase of 0,5% on average in the period 1992-2007.

Final use grew the most dynamically (5,1% / year) in the transport sector compared to
the base year of 1992.



Rising fuel prices and speed limits imposed by the highway code, however, slightly
constrained the increase of consumption.

Industry saw a 1,3% average decline in final energy use. After the change of regime
production went down in several energy intensive industries and significantly
increased in less energy intensive sectors.

In the household, tertiary and agricultural sectors final use remained stagnant, the
growth barely reaching 0,2% on average annually.

The breakdown of final use between the sectors shows that transport has been pulling
ahead, with its share jumping from 15,8% in 1990 to 26,8% in 2007.

The share of industry in final energy use decreased from 34,2% in 1990 to 20,1% in 2007.
Industrial restructuring played a major part in this decline.

The share of the household, tertiary and agricultural sectors in final consumption went
up from 49,9% in 1990 to 53,1% in 2007.

In the household sector the growth of the average floor space of flats has significantly
fallen. In the early 1990s the introduction of high efficiency, gas-fired boilers led to a
decline in the unit consumption of households but by the 2000s consumption returned
to the previous level. In the last two years, along with the rises in household gas tariffs a
decline has been observed in gas consumption in the lower deciles as more and
more consumers replace gas with frewood in this income category.

Floor spaces have been continuously expanding in the tertiary sector. The energy
consumption of the sector had also been dynamically increasing until 2005. Since
2006, however, energy use has been falling as a result of restrictive measures.

In the breakdown of final energy use by fuel the share of oil and petroleum products
went down from 31,5% in 1990 to 29,7% in 2007.

The share of natural gas increased from 31,1% in 1990 to 36,1% in 2007. The household
and tertiary sectors as well as the energy sector are all major gas consumers.

According to statistics biomass use increased from 1,8% in 1990 to 5,6% in 2007 but
these figures only include energy sources sold commercially. According the to 2009
Household Data Reporting of the Hungarian Central Statistical Office real biomass use
is six fimes higher than the figure in the energy balance.

The market share of electricity grew from 14,3% in 1990 to 17,2% in 2007. Electricity
demand has been increasing in all sectors with the highest growth of consumption
registered in the household and tertiary sectors.

The market share of coal declined from 13,1% in 1990 to 4,4% in 2007. Through coal-
fired power plants it still plays a major role in the energy sector but coal demands
have substantially fallen in the household and tertiary sectors.

2c) The Energy Policy Background to Energy Efficiency

In the last 10 years intensive efforts have been made to develop the energy efficiency
and climate protection strategies. The included measures target the reduction of
greenhouse gases and the impacts of climate change.

The following strategic documents are regarded as milestones.



1999

2002

2003

Strategy to improve energy efficiency 1999
Support of small and medium CHP 2002
Energy tax 2003
Act on Emission Trading Scheme 2005
Hungary's strategy to increase the

utilization of renewable energy sources 2007
B The National Energy Efficiency

Action Plan of Hungary 2008
B National Climate Change Strategy 2008

Energy Efficiency Improvement Strategy no. 1107/1999. effective until 2010

reduce energy intensity by 3,5%/year

primary energy savings of 75 PJ/year

reduce CO2 emissions by 5 Mt/year

increase the utilization of renewable energy sources from 28 PJ to 50PJ

The related Action Plan contains 15 specific actions:

improve the energy management of local governments
improve the efficiency of industrial energy use
modernize transport

subsidy for household energy savings

support the penetration of renewable energies
modernize district heating

Support the implementation of small and medium CHP

>

the implementation of CHP leads to energy savings compared to
electricity and heat produced separately
the implementation of CHP improves security of supply and contributes
to the diversification of the fuel mix
CHP is a cost effective solution because it
reduces the losses of the power grid
boosts competition among energy producers thus providing
consumers with more options to choose from
works economically if the electricity ratio is low
electricity generated by CHP has to be purchased at a special
mandatory feed-in tariff (original decree: no. 56/2002., currently in
force: no. 287/2008.)
the tariff system requires minimal energy efficiency for CHP

Energy tax on natural gas and electricity (government decree 138/2003.)

The energy tax is levied on non-household consumers.

Its objective is to make renewable energy sources more competitive by
increasing the price of fossil energy sources.

The energy tax must be paid on:

gas and electricity supplied by the energy distributor. Household
consumers are exempt from paying.

gas and electricity supplied by the energy distributor to authorized
consumers. Household consumers are exempt from paying.

if the authorized consumers purchase gas or electricity from another EU
member state. Household consumers are exempt from paying.

if the authorized consumers purchase gas or electricity from outside the
EU. Household consumers are exempt from paying.



2005

2007

The tax is based on:
- the volume of electricity in MWh
- the volume of gasin GJ

Tax rates:
- for electricity HUF 252/MWh
- for natural gas HUF 76,50/GJ

Act on Emission Trading Scheme (government decree 15/2005.)

According to Directive 2003/87/EC facilities with a combustion unit with @
thermal input exceeding 20MW can only carry out activities causing CO2
emissions if they hold a permit. 229 Hungarian companies from energy
intensive sectors participate in the emission trading system of the EU.

The act on the implementation of the Emission Trading Scheme in Hungary
was adopted in 2005.

The National Allocation Plan and List including the sectoral limits and the
quotas of institutions was published in the spring of 2006.

The Ministry of Environment and Water Management distributed a total of
30,2 million quotas by 2005, of which approximately 17 million were received
in the electricity sector. Based on data gathered so far it has become clear
that the state highly over-allocated quotas to the market players because
factual emission figures were not available at the time. Before the
infroduction of the trading scheme the government was forced to use data
self-reported by the affected companies to calculate quotas. These
companies, anxious about a potential future lack of quotas, strived to make
the state accept the highest possible number of quotas.

Several member states experienced a similar situation, leading to a fall in the
price of CO2 / ton from EUR 30 to EUR 0,5 - 1 in 2007.

On April 16, 2007 the European Commission announced that the Hungarian
Allocation Plan did not comply with the relevant EU directive in humerous
areas and reduced the quota of Hungary by nearly 4 million tons.

Strategy to increase the utilization of renewable energy sources

In Hungary renewable energy sources could be ufilized in diverse ways. Their
main area of utilization is heat production for heating purposes but recently
power generation has also become important. The EU also views renewables
as a major potential source of fuels.

Renewable energy sources pollute the environment to a lesser degree and
promote employment in agriculture.

The strategic document provides an in-depth analysis of the key trends of
utilizihg renewable energy sources, renewable-based electricity production
and renewable-based heat production.

It also provides an outlook by energy source:

- biomass

- biogas

- biofuels

- wind

- geothermal energy

- solar energy

- hydro energy



2008

2008

It analyzes in detail the incentives offered by the state to encourage the
utilization of renewable energy, in particular renewable-based electricity.

National Energy Efficiency Action Plan of Hungary

The Service Directive establishes that cost-effective energy efficiency
measures should be infroduced to achieve specific energy savings.

The Directive covers all end-user sectors (households, tertiary, non-energy
intensive industries, tfransport, agriculture).

In 9 years energy savings of 9% should be reported compared to the final
unadjusted energy use in the last five years.

All measures need to be verifiable, measurable or estimable.

The objectives affect the key sectors:

- building stock in the household sector
- household appliances

- building stock in the tertiary sector

- office equipment in the tertiary sector
- transport, haulage

- non-energy intensive industries

The Action Plan describes the ongoing and planned measures that should be
implemented to achieve energy savings of 1% per year compared to the final
unadjusted energy use in the last five years.

The measures fall into the following categories:

- existing measures

- measures requiring new legislation

- measures requiring financial support

National Climate Change Strategy (NES)

The mission of the National Climate Change Strategy is to contribute to a

climate-friendly and sustainable course of development, to improve

economic competitiveness, to improve the quality of life for humans taking

into account the characteristics of Hungary in terms of nature, society and

economy.

The risks associated with the climate change need to be mitigated by

reducing greenhouse gas emissions.

The strategy provides an in-depth analysis of final energy use, in particular the

end use of industry, transport and agriculture.

It also analyzes the targets set for the reduction of emissions.

It infroduces incentives to promote a switch to a less coal-based economy.

It outlines the energy structure, energy efficiency and the structure of the

economy in Hungary.

The National Climate Change strategy establishes the objectives of the

energy strategy:

- the ecological burdened should be lessened through the reduction of
primary energy use
(the desired GDP growth should not entail an increase in energy
consumption)

- the population and public institutions should be encouraged to save
energy

- the fiscal policy should be reviewed in terms of environment protection
(review of harmful subsidies, restructuring the tax system)
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It analyzes the improvement of energy efficiency by consumer group.
It takes a detailed account of:

- the improvement of efficiency in power plants

- energy savings by the population and public institutions
replacement of doors and windows

thermal insulation of boundary walls

modernization of heating equipment

regulation of heating

individual regulation of district heating

YVVVYYVYVY

In the residential and public institutions sector energy-related requirements for

buildings should be gradually made more stringent.

The strategy also defines the strategic objectives related to the energy use of

fransport:

- the reduction of the carbon intensity of transport should be encouraged
and the share of public transportation should be maintained or possibly
increased

- the share of combined rail and road fransport should be increased

- the conscious and careful development of the infrastructure is needed
to enhance urban and suburban fixed rail fransport

- the external costs of freight transport should be incorporated into the

scheme of road charges

- local decisions about transport development should be respected,

strengthening the role of small regions

According to the Strategy the key instruments of reducing emissions are the
following:

- promote energy efficiency in the residential and pubilic institutions sector
- improve efficiency in power plants, promote CHP

- promote the wider use of renewable energy sources

- projects to rationalize energy use in the industry

- restructuring of the transport sector

- promote the planting of forests to soak up carbon dioxide

Adapting to the climate is a task that should be undertaken by the entire
society.

The responsibility for adaptation should be borne by not only the government
but by the business sector, non-governmental organizations as well as the
population.

Households

Residential consumers can do the most to change the structure of

consumption.

- energy-saving use of household materials and energy (heating,
domestic hot water, cooking)

- climate-conscious residential consumption

Transport
- reduce individual tfransport (preference for public fransport (trains, buses)
- switch from road freight transport to rail

11



promote combined road and rail transport

Business sector

save resources, materials and energy throughout the operation of the
company

use energy efficient office equipment

voluntary agreements with the representative organizations of energy-
intensive sectors to reduce energy consumption

parficipate in aware-raising programmes and cooperate with non-
governmental organizations

12



3.) Overall Assessment of Energy Efficiency Trends

3a) General Trends in Energy Intensity

General trends

There are two energy intensity indicators to characterize energy intensity tfrends.

Primary energy intensity is the quotient of primary energy consumption compared to

GDP.

Final energy intensity is the quotient of final energy consumption (industry, fransport,

household, tertiary sector, agriculture) compared to GDP.

Between 1991 and 2007 final energy intensity fell by 2,54% on average annually and

primary intensity declined by 2,34%.

Primary and final intensities
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Primary intensity went down at the fastest rate between 1998 and 2002 as the
mandatory special feed-in tariffs for CHP were infroduced in 1997.

The structure of electricity production has undergone a significant change. In 1991
nuclear energy accounted for 46,6% of gross electricity production, natural gas
represented 16,6% and coal had a share of 26,6%. In 2006 nuclear energy represented
36.1% of the gross electricity production, natural gas accounted for 36,1% and coal
accounted for 22,2%.

The efficiency of nuclear plants is conventionally 33,3%.

Gas-fired capacity expansions were mainly achieved through 65-70% efficiency CHP.
The efficiency of coal-fired power plants producing only electricity is 36-38%.

The fuel mix of electricity production changed towards higher efficiency production.
From 2004 biomass has been present in the fuel mix too. Biomass used for electricity
production is utilized at an efficiency of 28-30%, somewhat lowering the national
efficiency.

Final intensity declined at the fastest pace between 1991-1994 when large production
capacities were closed down in the energy intensive sectors (metallurgy plants,
chemical plants). From the middle of the 1990s there were increasingly important new
capacities implemented in the mechanical engineering and automobile sectors,
leading to a decrease in final intensity.

The share of electricity in the final use grew from 14,3% in 1990 to 17,2% in 2007.

The penetration of electricity into the final energy use had a dual impact:

- reduced the growth of final use as the replacement of fossil fuels by electricity leads
to energy savings at the consumers’ level

- boosted demand for electricity, increasing transformation losses in the energy
transformation sector.

Final intensity can be stripped of the effects of the structural changes in the economy.
The structural impact depends on the extent the economy has been restructured.

In the Hungarian economy the share of the tertiary sector slightly went down while
that of agriculture slightly increased based on the constant price gross value added.
The falling share of the tertiary sector elevates and the growing share of industry
reduces energy intensity.

The degree of the structural impact depends on the different developments of the
various sectors.

To define the structural impact current final intensity and final intensity in the
economic structure in 2000 need to be calculated. The higher the difference between
the two final intensities, the greater the structural change.

14
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The structural effect for the final intensity of whole economy
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The impact of the structural change at the level of the entire economy declined from
25,4% in 1992-2000 to 1,7% in 2000-2007, indicating that the pace of structural changes
greatly slowed down.

In the various sectors significant structural changes took place.

The final intensity of industry went down to nearly the third of its previous value
between 1991 and 2007.

The driving force behind the development was the mechanical engineering and
auvtomobile sectors where a great deal of capital was invested. In these sectors
production indicators significantly improved but the energy use of manufacturing did
not increase, leading to an improved energy efficiency.

The structural impact accounted for approximately 25% in the decline in the final
intensity of industry.

In the tertiary sector several new facilities (shopping centres and banks) were built. At
the same time plenty of schools and hospitals are in a neglected state requiring

15



modernization. The majority of the building stock of the tertiary sector remains
unmapped in terms of energy performance.

According to a survey commissioned by the Chamber of Hungarian Architects there
are roughly 6000 public buildings that should be provided with energy certificates to
comply with Directive 21/2002 on the Energy Performance of Buildings.

Due to a lack of survey the composition, age and energy quality of these buildings are
still unknown.

Government Decree 176/2008 on the energy certification of new buildings establishes
that an energy certificate is mandatory for the use or letting of these buildings. The
energy certificate enables us to compare various buildings in terms of energy
performance and group them into various energy performance categories.

Energy intensity in agriculture has been considerably reduced since 2000. The amount
of foreign working capital injected into the sector was far less than in industry.
Hungarian agricultural funds provide diverse subsidies to farmers to develop
agriculture and retain the population of small provincial regions. Machinery, however,
grew obsolete and many farms continue to use machines which have been written
down to zero.

Final intensities in main sectors
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Figure 8

Total final use declined by 17% in 1990-1992 as a result of the collapse of the large
socialist enterprises. Since 1992 it has increased by 0,5% per year on average.

Final use in industry dropped by 47,5% between 1990 and 2007 but since 2000 it has
been fairly stagnant with smaller fluctuations.
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Final use in the transport sector went down by 14,2% between 1990 and 1994. In the
period 1994- 2007 it grew by 5,9% per year on average.

The joint consumption of the household and tertiary sectors have been stagnant
following some fluctuations.

In the household sector the penetration of high efficiency gas boilers led to an
increase of final use until 1998. Since then consumption has returned to the previous
levels.

Consumption in the tertiary sector has been growing with slight fluctuations.

3b) Energy use trends in manufacturing

In the surveyed period highly favourable structural changes occurred in
manufacturing.

In line with the objectives of the industry policy less energy intensive sectors
developed instead of the energy intensive ones.

Production indexes for manufacturing
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Figure 9

Among energy intensive sectors the intensity of basic metal manufacturing was
reduced. In the chemical industry, the paper and printing sector intensity slightly went
up while in the food industry it went down.

Among the less energy intensive sectors machinery and equipment manufacturing as
well as the manufacturing of transport equipment displayed a high increase in
production index.
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Final intensities of energy intensive branches

8 koe [/
71N\
\_\pasic metals
6 \
5 t_\
4
34 non-metallic ¥} e
) \A_[Aiw‘rals
\‘ \H
-
1+—chemicals— & A — S
O X—x—x—x_x—x—x—x—xwu X—X—X—x
T T T T T T T 1
«— N ™M < o O N~ [e0] (o)) o - [92] Lo (o] N~
(2] (o] (o] (2] (o)) (o] (o)) o o O o o o
(o)} (o] (o] (2] (o] (o] (o] (o] (o] o o o o o o o o
— — — — — — — — — N N N N N N N N
Figure 10
Final intensities of less energy intensive branches
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Figure 11

Intensity in basic metal manufacturing dropped to almost one-fifth of its former value.
Numerous traditional metallurgic companies were closed down and there was a shift
tfowards rolled products.

Energy intensity in the chemical industry went up by 45% compared to 1991. The
production structure became more and more focused on energy intensive
manufacturing technologies.

The energy intensity of the manufacturing of non-metallic mineral products also
declined to nearly one-fifth of its previous value. Several out-of-date brick plants and
a cement plant were closed. The cement industry has been highly modernized in
terms of technology.

Energy intensity fell by 32% in the paper and printing industry. Large paper factories
started using modern technologies.

The energy intensity of machinery and equipment manufacturing went down to 11%
of the level recorded in 1991.

The energy intensity of tfransport equipment manufacturing went down to 9,3% of the
level recorded in 1991.
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In both sectors gross value added increased multiple times with energy consumption
remaining unchanged.

Actual intensity and intensity at 2000 GDP structure
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Figure 12

The energy intensity of the total manufacturing industry declined by 4,8% per year on
average between 1991 and 2007.

Final energy intensity in 2000 is a virtual figure which assumes that all manufacturing
sectors show a growth identical to GDP therefore calculating it enables us to identify
structural changes.

Decreasing of actual intensity and intensity at 2000 GDP
structure in manufacturing
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Figure 13

Based on the comparison of current and constant energy intensities Hungarian
manufacturing underwent some maijor structural changes. 30,9% of the decline in
energy intensity in 1992-2000 can be explained by structural reasons. In the period
2000-2007 24,3% of the decline in intensity were due to structural changes.

In the surveyed period less energy intensive industries were continually gaining ground.
Between 1992-2000 they grew to a higher degree than in the period 2000-2007.
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A serious restructuring in manufacturing in the 1990s led to a growing share of
machinery and equipment as well as transport equipment manufacturing. Prior to the
change of regime the machinery industry mainly produced machines for the Soviet
market and only a few of its products met the requirements of the worldwide market.
After the collapse of the COMECON markets foreign investments made the machinery
and automobile sector a leader in manufacturing, accounting for 56,9 % of the gross
value added of manufacturing in 2007.

In the two surveyed periods structural changes were slightly fewer. In international
comparison, they were still significant.

Machinery production usually does not cover the whole vertical line but serves a
given production phase of multinational companies. As other production phases are
located in other countries, machinery production has led to higher transport needs.
Machinery production is a highly export-oriented sector.

3c) Energy use trends in households

Household energy use depends on numerous factors.
These factors can be grouped into four main categories:

1. Building stock
- flats by type
- flats by age
- flats by floor space
- average size of households
- inhabitancy of flats

2. Space heating
- share of district heating
- indoor and outdoor temperatures
- fuels used
- construction rules

3. Economic factors
- household energy tariffs
- energy costs as a percent of the total maintenance costs of the flat

4. Other factors
- orientation of the flat
- penetration of household appliances
- share of household appliances with energy label ,, A"
- share of electricity consumption in fotal consumption

To simplify the issues only some key factors from the above list will be used.

In terms of energy consumption only flats permanently inhabited play a vital role
because flats left standing empty do not consume energy.

Despite the shrinking population the number of permanently inhabited flats is
confinuously on the rise as households become smaller and smaller.
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Final energy consumption of households
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Figure 14

Average floor space also increased but its rate of growth has much slowed down.

Average area of dwellings
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Figure 15

Final energy use in the household sector declined until 1998. Since then it has been
growing with slight fluctuations.
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Stock of permanently occupied dwellings

4100
4000 rm
3900 /"
3800

8700 _W

3600 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
O 4 N ™ ¥ LW O N~ O O O oA N M ¥ O © I~
(o)) (*)] (@] (o2} (o] (o2} (<2} (o2} (<2} (o2} o o o o o o o o
Qo O O O O O O O & O © © © © © © O
—l —l i —l i —l — — i — N N N N N N N N

Figure 16

In 1990-1998 a massive fuel change took place in the household sector when
households replaced their tile stoves, solid-fired and oil-fired boilers with new gas-
based boilers, improving the heating efficiency rate.

Between 1998 and 2007 fuel conversions were much less typical. Natural gas
accounted for 25% in the final energy use of households in 1990, 54% in 1998 and
peaked at 61,4% in 2005. Since then it has been in decline, dropping to 55% in 2007.
Subsidized household gas prices played a major role in the high penetration of gas
into households. The gradual elimination of the social subsidies also contributed to the
slight decrease of the last two years as biomass has been more and more widely
replacing natural gaos.
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Figure 17

The infroduction of high efficiency, gas-fred boilers led to a decline in the unit
consumption per flat, falling by 23,4% between 1990 and 1998. In the period 1998-
2007, however, unit consumption went up by 12,7%.

The increase in the size of heated floor space and the growing electricity consumption
both contributed to the rise in unit consumption.
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As average floor space increases so does heated floor space, hiking the demand for
heating.

The ever growing number of new household appliances infroduced in households also
leads to growing electricity demands.

Unit consumption of electricity of households per dwelling
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Figure 18

Ratio of unit consumption of electricity of hoseholds per dwelling

compared to total unit consumption of households per dwelling
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Figure 19
In 2007 the energy need of the average apartment was 1,564 toe, of which 84,5%

were met by fossil fuels and 15,5% by electricity.
The following figure presents the most important household appliances.
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Stock of household appliances with electricity
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Figure 20

The number of refrigerators fell by 0,3% per year.

The number of freezers increased by 0,2% per year.

The number of washing machines went up by 7,1% per year.
The number of dishwashers grew by 27% per year.

The number of televisions increased by 3,6% per year.

There are no data available about the annual consumption of electric household
appliances.

Only European-level data are available about the penetfration of Label ,A”
household appliances.

It is assumed that the rising share of electric household appliances contributed to the
growth in electricity demands but there are no consumption data available to
confirm this theory.

3d) Energy use trends in the tertiary sector

Energy use in the terfiary sector increased by 2% annually in 1990-2007 while
employment increased by 1% per year.
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Final consumption of tertiary by main energy commodities
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Figure 21

Gas consumption went up from 32,2% to 54,7% in the period 1990-2007. Natural gas is
mainly used for space heating and frequently for domestic hot water production.

The share of electricity consumption increased from 22,7% to 33,4% in 1990-2007 as the
use of electric office equipment also grew (computers, photo copiers, air-conditioning
systems)

The widespread use of gas for heating makes natural gas the dominant fuel. The
dissemination of office equipment also greatly contributed to the growth in electricity
consumption.
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Figure 22
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Electricity intensity of tertiary

400 XK Wh [

350

RN /N
300 / \/

200 T T T T T T T T T T T T T T T T
- N (92} < Lo © N~ [ee} (o2} o i [N} ™ < Yo} (e} N~
(o2} (o2} (o2} (2] (2] [e2) (o2} (e} (@2} o o o o o o o o
(e} (o} (o} (2] (o) (e} (e} (o} (e} o o o o o o o o
— — — — — — — — — N N N N N N N N
Figure 23

Energy intensity in the tertiary sector has fallen since 2000 even though the tertiary
sector is the largest GDP producer. Contrary to international trends electric intensity

had decreased then started to increase in the last two years again.
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Electricity consumption of tertiery per employee
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Energy consumption per employee has been going down with smaller fluctuations
since 2000.

Energy consumption is not linked directly to the number of employees but is rather
connected to heated floor-area.

Energy consumption per floor space, however, cannot be calculated as size of floor
spaces has not been surveyed.

Electricity consumption per employee has been slightly increasing with some
fluctuations.

3e) Energy use trends in the fransport sector

The total energy use of the transport sector increased by 3% per year on average in
the period 1990-2007.

The energy use of passenger transport grew by 4,2% annually and freight transport
increased by 17,1% annually.
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Figure 26

Breaking down the energy use of transport by petroleum products it is seen that the
use of various fuel types grew to a different extent.

Gasoline consumption declined by 0,6% per year in 1990-2007.

Diesel consumption increased by 10,2% per year in 1990-2007.

Jet fuel consumption grew by 2,8% per year in 1990-2007.

27



Consumption of oil products in transport sector
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Figure 27

The growth rates of the different fuels led to a change in the structure of consumption.
While in 1990 gasoline represented 62,2%, diesel 32,2% and jet fuel 5,6% in the
consumption of petroleum products, in 2007 gasoline accounted for 36,3%, diesel
57.,6%, LPG 0,7% and jet fuel 5,4%.

Different fuels are used by diff

erent user groups.

Approximately 85% of the privately owned cars, the majority of taxis and a large
number of light duty vehicles run on gasoline.
Diesel is used by the maijority of trucks and buses, some of the light duty vehicles, non-
electric rail haulage and about 15% of private cars.

A small number of private car

srun on LPG.

Jet fuel is used by aeroplanes.

Energy consumption of transport by type of vehicles
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Figure 28

Energy use has increased by 3,6% per year in the transport sector.
The energy use of cars grew by 5% per year, buses by 0,4%, trucks and light duty

vehicles by 23% per year.
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This also includes the energy use of transit tfransport which cannot be separately
quantified due to a lack of targeted data reporting.

During the change of regime the structure of passenger transport became slightly
changed while freight transport underwent a major restructuring.

Performance indicators of passenger traffic
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Figure 29

After an inifial decline the passenger kilometres of cars have been stagnant, railway
passenger kilometres slightly went down and bus passenger kilometres have been
stagnating.

Performance indicators of freight traffic
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Figure 30

Ton-kms by road first dropped to 65% of the level recorded at the time of the change
of regime then they exceed this level by 80% as the transport policy of multinational
companies favoured road transport.

Multinational companies prefer road transport owing to its increased flexibility and
lower sensitivity to volume.
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Ton-kms by railway first fell to half of its original level by 1994 then reached 60% of the
level recorded at the time of the change of regime.

By 1995 tonne-kms by inland water transport went down to one-tenth of the level
recorded at the time of the change of regime. Since then it has been moderately
increasing.

These changes derive from the transport policy of multinational companies that
favours road transport to rail and inland water transports.
As a result freight transport has been dominated by energy intensive road transport.

In 1990 road transport accounted for 39% of the aggregate performance indicator for
freight transport (road - rail — inland water ton-kms) and in 2007 it represented 74,4% of
the same performance indicator for freight transport (road — rail — inland water ton-
kms).

In the modal split energy intensive road transport dominates and this focus on road
transport is the underlying cause for the growing energy demands of the transport
sector.

Among transport development projects road construction, in particular motorways,
has top priority. These projects are highly capital intensive but crucial as the density of
the Hungarian motorway network falls behind the European level.

At the same time in more developed EU member states more funds are devoted to the
development of the railways than roads to reduce the energy demand and the
emissions of the transport sector.

Distribution of performance indicators of freight traffic by tkm
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Unit consumption of passenger traffic by passengerkm
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Unit consumption of freight traffic by tonkm
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Figure 33
The unit consumption of cars per passenger km increased by 57,4 % between 1994
and 2007.
The unit consumption of freight tfransport per tonne-km increased by 50,4 % between
1994 and 2007.

The unit consumption of cars per passenger-km is nearly six times as high as the unit
consumption of passenger transport by rail per passenger-km.

The unit consumption of freight transport by road per ton-km is 3,8 times as high as the
unit consumption of freight transport by rail per ton-km.

These arguments strongly support the state funding of rail transport.
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3f) Energy efficiency indicators in the national economy and sectors

The energy efficiency indicator for the national economy presents the evolution of
final use energy efficiency by sector.

The ODEX index is the aggregate indicator for end user consumptions by sector. Unit
consumptions per sector are derived as the energy efficiency of special categories in
physical units: toe/m2, kWh/electric household appliance, toe/tonne, 1/100km.

In the industry it is used to calculate the energy efficiency index of 10 sectors as
energy consumed / production index or energy consumed / volume manufactured.

It calculates energy efficiency for 7 special categories in transport:
- cars
- frucks and light duty vehicles
- air transport
- railway
- inland water fransport
- motorcycles
- buses

In households it examines energy efficiency in 8 special categories:
- heating
- domestic hot water production
- cooking
- refrigerators
- freezers
- washing machines
- dishwashers
- televisions.

The ODEX index is an aggregate indicator to measure the energy efficiency of sectors.
The inverse of the indicator shows the aggregate energy savings in the energy
consumption of the sectors.

The ODEX-index for the whole economy for Hungary and for EU-27
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The ODEX-index of transport for Hungary and for EU-27
o 1998-2007 (100=2000)
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The ODEX-index of transport for Hungary and for EU-27
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The ODEX index improved by 18,8% (2,1%/year) in Hungary and by 10,2% (1,1%/year)
in the EU 27 member states in 1998-2007. In the surveyed period the higher energy
efficiency of the industry and the transport sector largely contributed to the
improvement of the overall energy efficiency. Households, however, showed a slightly
lower energy efficiency.

In the industry the ODEX index improved by 42,8% (4,7%/year) between 1998 and
2007. In the less energy intensive sectors energy use remained stagnant while
production indicators went up. Energy efficiency improved in all manufacturing
branches, indicating a conversion to a less energy intensive structure in the entire
manufacturing sector.

In the household sector the ODEX index went down by 0,5% (-0,06%/year) in 1998-2007
while the overall index for the EU 27 member states increased by 0,7% (0,08%/year).
The decline was caused by the increase in heated floor space and the replacement
of gas-fired heating with firewood.

In the transport sector the ODEX index improved by 17,1% (1,9%/year) and by only
9.9% (1,1%/year) in the EU 27.

The majority of passenger cars were replaced with low consumption modern cars.

In freight consumption along with the increase in the volume of freighted goods the
efficiency of organization also improved. In addition, speed limits set for trucks are
being strictly enforced, influencing energy consumption.

Combined road and railway transport covers roughly 10% of the goods transported by
road.

3g) Trends of CO2 emissions

ODYSSEE allows for two ways to calculate emissions: direct emissions and total
emissions.

Direct emissions mainly arise from the direct burning of oil, gas and coadl,
corresponding to the official CO2 emissions inventory reported to UNFCCC.

Total CO2 emissions incorporate direct emissions as well as indirect emissions, including
the electricity used by the various sectors. Total emissions therefore contain all direct
and indirect emissions from the given sector, adding electricity consumption to the
specific end user sector.
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Figure 38

Direct emissions have been reduced by 26% since 1990.
Industry saw a decline of 48,3% while in the transport sector emissions grew by 55,1%-
and in the household sector they fell by 46% compared to 1990.

Total emissions dropped by 17,2% since 1990.
In the industry total emissions decreased by 44,2%, in the transport sector they
increased by 47,7% and in households they fell by 26,9%.

The differences arise from the different energy consumption of the various sectors.
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4.) Energy Efficiency Measures

4a) Existing energy efficiency measures

The detailed descriptions of energy efficiency measures can also be found in the
MURE data base.
(www.mure2.com/Hungary)

4.aqa) Household sector

1.) Energy efficient modernization of residential buildings built with industrialized
technology

The objective of the subsidy is to promote the energy efficient renovation of
residential buildings built with industrialized technology and modernize the
equipment of such buildings and engineering systems.

According to the subsidization criteria residential buildings built with industrialized
technology include panel, block, tunnel shuttering, slurry wall, reinforced concrete
frame and other residential buildings built with other kinds of industrialized
technologies.

Local governments, building societies and communities of owners in block of flats
can apply for the loan. Its amount can equal two-thirds of the renovation costs if
the applicants is an owner community or local government but cannot exceed
HUF 800,000 per apartment.

2.) ,For a Successful Hungary” energy saving subsidy and credit programme for
the residential sector, National Energy Saving Programme, 2008

The programme offers a non-refundable grant and/or preferential interest loan to
finance the energy efficient renovation of residential buildings built with fraditional
technologies before 1994.

Subsidized actions:

> subsequent thermal insulation of boundary walls,
> replacement of doors and windows,
> modernization of heating and hot water systems.

Targeted groups:

> natural persons,
> building societies,
> blocks of flats

3.) Energy performance certificate for new dwellings

The Hungarian implementation of the Directive (2002/91/EC) on the energy
specifications of buildings was performed through Government Decree 176/2008.
in 2008. According to the Decree an energy performance certificate is required for
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the take over and letting out of new buildings. The objective of the regulation of
the certificate is to improve the long-term energy efficiency of buildings.
- the energy performance certificate must be filed out according to the
template certificate. The qualification classes range between A+ and I.
- the supporting energy performance calculations of the architectural-
technical and implementation documentation must be attached to the
summary page of the energy performance certificate.

Energy performance certificate template:

- Name and address of the client

- Address and lot number of the building

- Name, address and authorisation number of certifier

- Specific primary energy consumption of the building (kWh/m2a)

- Reference values according to the Decree 7/2006 of the Minister
Without Portfolio on the definition of the energy performance features of
the building

- Requirement value (base of comparison) kWh/m2a

- Specific heat loss factor in the percentage of the requirement value

- Classification according to energy performance quality

Applied energy performance qualification classes:
- A+ <55 Highly energy saving
- A 56-75 Energy saving
B 76-95 Better than requirements
C 96 -100 Meets requirements
D 101 -120 Nearly meets requirement
- E 121 -150 Better than average
F 151 -190 Average
G 191 -250 Nearly average
H 251 - 340 Weak
341 > Poor

The document also includes proposals for what kind of investments are needed to
achieve higher category for the inspected flat.

The energy performance certificate is a document serving the interest of the clients; it
classifies the given flat in terms of the energy performance of the building thus
providing help in its classification regarding property market.

Through the certificate system flats having energy performance certificates can be
compared more easily in terms of building energy performance.

4.) Planned Actions of the Energy Efficiency Action Plan

Use of individual metering of district heating in flats

Act 18/2005. on district heating allows for the metering of heat at the place of its
reception. As the previous district heating act stipulated that heat needed to be
metered at the district heating stations this is the currently used practice.

The introduction of individual metering in flats enables the supplier to charge the
consumers proportionally to their consumption and implement heat regulators in
flats.
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Setting up an energy efficiency consultant network

The consultant network is aware of the opportunities for energy savings. It is a
network working independently of the energy suppliers. Energy consultants should
be supplied with printed materials and information should available on the Internet
too to promote their work.

Periodical inspection of household boilers

Through the periodical inspection of household boilers those not complying with
minimum energy efficiency requirements can be identified.

Preferential loans should be extended from an associated monetary fund for the
replacement of boilers not complying with the minimum requirements.

4.ab) Industry

1.) Environment and Energy Operative Programme (KEOP): efficient energy use
scheme

1.1 Modernization of the buildings of cenfral budgetary institutions and local
government
e Modernization of outdoor and indoor lighting

> Modernization of lights and lamps
> Installation of technological solutions complying with demands in
space and fime (e.g. intermittent lighting, movement detectors);

e Improve the thermal technology characteristics of buildings, reduce heat losses
through subsequent thermal insulation and the replacement of windows and
doors;

e Modernize or replace equipment used for heat and power generation, supply
and fransformation, improve their efficiency and ensure they can be
regulated;

> replacement of boilers with state-of-the-art, high efficiency
equipment (e.g. installation of low temperature or condensing boilers
or radiant heating)

> automatic central regulation (of the boiler) and local regulation (of
the radiators)
> modernization of heating and domestic hot water systems,

installation of regulatory systems, use of individual metering solutions,
energy-efficient solutions

> energy efficient modernization of cooling systems

> use of waste heat

1.2 Reduce the energy consumption of public lighting

1.3 Reduce the energy consumption of small and medium enterprises
e Modernization of outdoor and indoor lighting systems

»  Modernization of lights and lamps
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> Installation of technological solutions complying with demands in
space and time (e.g. intermittent lighting, movement detectors);

e Improve the thermal technology characteristics of buildings, reduce heat
losses through subsequent thermal insulation and the replacement of windows
and doors

e Modernize or replace equipment used for heat and power generation,
supply and transformation, improve their efficiency and ensure they can be
regulated;

» replacement of boilers with state-of-the-art, high efficiency equipment
(e.g. installation of low temperature or condensing boilers or radiant
heating)

» automatic central regulation (of the boiler) and local regulation (of the
radiators)

» modernization of heating and domestic hot water system:s, installation of

regulatory systems, use of individual metering solutions, energy-efficient

solutions

energy efficient modernization of cooling systems

use of waste heat

construction of small-scale co-generation or tri-generation plants

ensure that the conditions required to connect to the district heating

network are existing

Y VVY

e Improve the energy efficiency of technological systems, reduce their
specific energy need

subsequent thermal insulation of hot and cold technologies

use of waste heat

improve the energy efficiency of technological systems

modernization of propulsion (installation of high efficiency electric
motors, motor regulation with variable revolutions)

VVVYVYY

e Projects to use renewables obtained as a result of improved energy
efficiency and complex interventions (covering different activities).

2.) Energy Efficiency Credit Fund to finance the energy efficiency projects of the
business sector

To replace traditional energy sources with renewable energies or waste energy,
establish the conditions necessary for the cost effective management of energy
resources, reduce or eliminate revealed energy losses with the least possible costs.

The preferential interest loan can be used to finance specific projects the
implementation of which will clearly (measurably) generate energy savings. The
preferential interest loan can only be requested for projects that are in compliance
with the objectives of the energy policy and the environmental policy, are
technologically feasible, show an adequate level of energy efficiency, meet the
criteria of modernity and comply with the effective regulations of safety technology
and environment protection.
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The application criteria were changed in 2005 as follows:

a) energy savings should represent at least 50 % of the total energy savings
achieved as a result of the implementation of the project;

b) primary energy savings achieved as a result of the implementation of the
project should equal at least 50 GJ/year/M HUF;

c) the amount of the preferential interest loan cannot be higher than 80 % of
the total development costs and cannot exceed HUF 100 M for each
project;

d) 20 % of the total minimum development costs should be provided by the
applicant.

3.) Emission Trading Scheme

Directive 2003/87/EC establishing a scheme for greenhouse gas emission allowance
trading within the Community has been in force in Hungary since its accession to the
EU. According to the Directive facilities with a combustion unit with a thermal input
exceeding 20MW can only carry out activities causing CO2 emissions if they hold a
permit. In Hungary 229 companies from energy intensive sectors (power plants, oil
refineries, coking plants, metallurgy plants, steel factories, cement plants, lime plants,
glass factories, paper factories) participate in the emission trading system of the EU.
The act on the implementation of the frading scheme of greenhouse gas emissions in
Hungary was adopted in 2005 (Government Decree 15/2005.).

The National Allocation Plan and List including the sectoral limits and the quotas of
institutions was published almost one year later than planned, in the spring of 2006
(Government Decree 66/2006.).

The Ministry of Environment and Water Management distributed a total of 30,2 million
quotas by 2005, of which approximately 17 million were received in the electricity
sector. Based on data gathered so far it has become clear that the state highly over-
allocated quotas to the market players.

The over-allocation was due to the lack of factual emission figures that were not
available at the time. Before the introduction of the frading scheme the government
was forced to use data self-reported by the affected companies to calculate quotas.
These companies, anxious about a potential future lack of quotas, strived to make the
state accept the highest possible number of quotas.

Several member states experienced a similar situation, leading to a fall in the price of
CO2 / ton from EUR 30 to EUR 0,5 -1 in.

In 2006 work started on the National Allocation Plan and List for the period 2008-2012.
On April 16, 2007 the European Commission announced that the Hungarian Allocation
Plan did not comply with the criteria contained in Directive 2003/87/EC establishing a
scheme for greenhouse gas emission allowance trading within the Community in
numerous areas and reduced the quota of Hungary by nearly 4 milion tons. The
government of Hungary appealed this decision at the European Court of Justice (the
appeal is still under way). According to the effective EU laws the appeal does not
have a suspensive effect on the implementation of the decision therefore National
Allocation Plan 2 needed to be rewritten using the new CO2 figure specified in the
decision of the Commission. In the second trading period a shortage of quotas is
expected in Hungary.
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4.) Planned Actions of the Energy Efficiency Action Plan

Promotion of ESCO-type investment projects

Through their complex services ESCOs cover an energy efficiency market area that
would otherwise remain unexploited due to a lack of preparation, decision-making
capability or resources on behalf of consumers.
By the creation and further development of a regulatory environment the state can
establish the conditions for the operation of ESCO companies achieving real
improvement of energy efficiency.
With regard to the latter

- it will define ESCO enterprises and distinguish them from other companies

(determine their scope of activities, legal status, etc.)
- it will create financing opportunities supporting their operation.

Voluntary agreements with energy intensive sectors

The state will conclude agreements with major groups involved in energy, e.g.

- energy-intensive industries,

- the energy industry,

- manufacturers of individual end-user appliances.
Within the framework of these agreements the above groups will commit themselves
to efficient energy utilisation, e.g.

- reduction of energy use

- use of more efficient energy supply technologies,

- development of products with better energy efficiency indicators.
In order to provide a remuneration for these undertakings the state will provide
favourable publicity to the groups signing the agreement, give exemption from
complying with “mandatory” rules and provide financial support for the
implementation of energy efficiency measures. For the implementation of voluntary
measures negotiating partners with proper mandates and credibility are needed on
both sides.

Mandatory agpplication of energy management at large energy consumers

In the field of energy management it is highly important that the individuals
responsible for energy management hold suitable qualifications. At large energy
consumers the improvement of the standard of energy management usually leads to
substantial energy savings.

There used to be a professionally recognized system of energy management experts
in place in Hungary. Energy management experts employed by large industrial
enterprises and public institutions represented an energy management culture which
benefited the given organization.

The regulation establishing the mandatory employment of energy management
experts was revoked during the general economic liberalization. In the absence of
mandatory regulations, the majority of energy consumers eliminated the position of
the energy management expert to lower their expenditure on wages. With the
exception of some industrial enterprises and institutions no companies today employ
energy management experts and all kinds of people holding a great variety of
qualifications deal with the issues of energy management.

The standard of energy management could be greatly improved at large energy
consumers by the mandatory reinstatement of the system of energy management
experts.
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Mandatory energy consumption report for large industrial consumers

Large consumers are responsible for a significant share of the energy consumption in
Hungary. It is in the interest of the whole country that proper energy management
should be carried out at large consumers and efforts should be made for the
improvement of energy efficiency.
Even though large consumers have the same interest in a theorefical sense
international experience shows that administrative obligations should also be
infroduced to reinforce the economic interest.
To achieve this large consumers exceeding a certain annual energy consumption
should be bound by law to
a.) deliver a properly detailed report on their energy use or the improvement of
their energy efficiency,
b.) draw up a work plan for the improvement of their energy efficiency and
provide regular reports about the implementation of the work plan.

4.ac) Transport sector

1.) Energy efficiency labeling of new cars (Decree 12/2002. of the Ministry of
Economics, Ministry of Environment and Water Management and Ministry of Transport)
Car dealers must display the consumption category for all cars sold.

The following must be communicated about the consumption of cars:

- type of fuel

- official consumption I/100km

- official CO2 emissions

(Hungarian equivalent of EU directive 1999/94/EC)

2.) Road tax levied on motorways and national main routes

(Decree 36/2007. of the Ministry of ECconomy and Transport)

The decree puts vehicles intfo categories by their weight (categories D1, D2, D3, D4).
On highways and national main routes a road usage charge needs to be paid
according to the given vehicle category.

3.) Registration tax levied on new passenger cars

(Government Decree 110/2003.)

The decree establishes that a registration tax must be paid on new cars put into
circulation. The amount of the tax depends on the environmental classification of the
car in question.

4.) Combined rail and road fransport

Hungarokombi Kft. was founded in 1990 in Hungary. Combined transport organized by
combi companies has become a significant element of the transport market in
Europe and an alternative of equal importance to road transport in certain relations
(and in some cases replacing road transport).

ROLA, a name widely and commonly used in Europe, is the abbreviation of German
"Rollende Landstrasse" which means rolling highway. ROLA is an area of combined
transport where the whole vehicle, including the tractor, travels a part of the way on
railway. Single trucks, trucks with trailers and semi-trailers tfravel on a train with special
low level wagons. The trucks roll onto the wagons on a mobile ramp and are parked
on the train one behind another. Unloading takes place at the other end of the train
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across another ramp. Truck drivers (escorts) travel in a wagon with beds and can rest
during the journey. In the majority of countries time spent on the railway is recognized
as resting time so the rules governing resting and driving times are easier to be met. In
addition, working conditions improve as drivers do not have to work the night shift so
often.

In addition to a decrease in staff expenses the costs of required materials (fuel,
lubricants, tyres, repairs) are also substantially reduced. Furthermore, toll charges,
motorway ftolls, taxes on trucks can be spared and to transport goods on rails no
fransport permissions are necessary. In fact, premium permissions can be obtained as
well. Also, there are no weekend restrictions in place, allowing trains to move freely on
Sundays and during holidays.

The impact of combined transport on the society is significant: the traffic load on
roads is lessened, traffic safety improves and the utilization rate of the railway
improves. Railway needs less land area than roads, is more energy efficient and uses
less fuel.

5.) Speed limits for passenger cars, frucks and buses in the Highway Code

The fuel consumption of vehicles highly depends on their speed. The regulations of the
Highway Code designate speed limits that vary on the basis of road types and vehicle
categories. These limits must be observed by the vehicles.

Section 26 of the Highway Code includes the regulations on the speed of vehicles:

a) passenger cars, motorcycles and passenger cars with maximum gross weight
not exceeding 2500 kg

- on motorways 130km per hour
- on highways 110km per hour
- on otherroads outside residential areas 90km per hour
- inresidential areas 50km per hour

b) buses meeting requirements specified by a separate law

- on motorways 100km per hour
- on otherroads outside residential areas 70km per hour
- inresidential areas 50km per hour

c) other vehicles — except for motor tricycles suitable for freight transport and
vehicles consisting of a motor vehicle and a trailer

- on motorways 80km per hour
- on otherroads outside residential areas 70km per hour
- inresidential areas 50km per hour

Vehicles for which the maximum permitted speed was set at a lower figure than the
above during their technical inspection and it was recorded in the registration
cerfificate, cannot exceed the specified speed limit.

4.ad) Tertiary sector

In the tertiary sector the energy efficiency measures described in the chapter on the
industry sector are also in place.
1. Environment and Energy Operative Programme (KEOP): efficient energy use
scheme
2. Energy Efficiency Credit Fund for the energy efficiency projects of the tertiary
sector
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The UNDP/GEF supported project specially designed to improve energy efficiency in
local municipalities was effective between 2001 and 2008.

In the framework of the project energy audits were performed for approximately 1200
buildings owned by local municipalities.

The possible funding of such energy audits for local municipalities by banks needs to
be further explored.

4.ae) Intersectoral energy efficiency measures

1.) Energy tax on electricity and gas (government decree 138/2003)
The energy tax is levied on the two most important energy sources, electricity and
natural gas for non-residential users.
Its basic concept is that the energy tax makes the use of fossil fuels more expensive,
promoting the competitiveness of renewable energy sources.
The tax rate is:

- for electricity HUF 252 /MWh

- for natural gas HUF 75,60/GJ

2. Environmental Pollution Charge (Government Decree 139/2003)
The objective of the decree is to facilitate the reduction of environmental pollution
and emissions.
Organizations polluting
- the air
- surface waters
- the soll
shall pay an environmental charge for each unit of pollutant.
The air pollution fee shall be charged to organizations who are bound by a special
law to report their fixed air pollutant source.

4.b) The existing system of energy efficiency measures

The spider diagrams present the system of measures implemented in the various
sectors.

Household sector

Financial measures dominate in the household sector. The energy labelling of
household appliances is a legal informative measure.

44



Energy efficiency measure patterns residential sector: development of measure by
type over time

(HUN)

Coop: Co-operative Measures -y

Cros: Cross-cutting with sector-
specific characteristics “h 54%

Fina: Financial
Fisc: Fiscal/Tariffs

Info: Information/Education

Le/l: Legislative/Informative

Le/N: Legislative/Normative

Figure 39

Legal normative measures dominate in  the transport sector (mandatory
communication of consumption norms, road taxes, registration taxes).

Infrastructure developments have a high share (new underground line, combined rail
and road transport).

Financial measures play a relatively small role.

Energy efficiency measure patterns transport sector: development of measure by
type over time

(HUN)

Coop: Co-operative Measures Soc 44%

Cros: Cross-cutting with sector-specific
characteristics

Fina: Financial

Fisc: Fiscal

Info: Information/Education/Training

Infr: Infrastructure
Le/l: Legislative/Informative Infr Info
Le/N: Legislative/Normative

Soci: SocialPlanning/Organisational

Figure 40
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Financial measures dominate in the industry sector. The emission trading scheme is a
market-based measure.

Energy efficiency measure patterns industry sector: development of measure by type
over time

(HUN)

BE

Coop: Co-operative Measures Miark

Cros: Cross-cutting with sector-
specific characteristics

Fina: Financial

Fisc: Fiscal/Tariffs Le/N

Info:
Information/Education/Training

Le/l: Legislative/Informative

Le/N: Legislative/Normative

Mark: New Market-based Info
Instruments

Figure 41

The tertiary sector is also dominated by financial measures. Energy audits performed in
the framework of the UNDP/GEF project belong in the category of information /
education / training.
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Energy efficiency measure patterns tertiary sector: development of measure by type

over time
(HUN)
Coop: Co-operative Measures ]
Cros: Cross-cutting with sector- Le Cros
specific characteristics
Fina: Financial _

Fisc: Fiscal/Tariffs 125 [ |
Info: Q A
Le/l Fina

Information/Education/Training
Le/l: Legislative/Informative

Le/N: Legislative/Normative

Figure 42
Intersectoral measures

Intfersectoral measures are fiscal measures.

Energy efficiency measure patterns general cross-cutting sector: development of
measure by type over time

(HUN) B
108
Coop: Co-operative Measures
Mor 713 Fin
Fina: Financial Measures

Fisc: Fiscal Measures/Tariffs

Gene: General Energy Efficiency /
Climate Change / Renewable
Le/l: Legislative/Normative
Measures

Mark: Market-based Instruments

Nonc: Non-classified Measure
TypeS Lesl

Figure 43
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4.c) Innovative energy efficiency measures

Mandatory feed-in tariff for electricity produced by CHP

The subsidization of CHP is deemed innovative because CHP leads to energy savings
compared to electricity and heat produced separately.

Supporting CHP

Benefits of CHP:

» Potential energy savings compared to heat and power generated
independently. Electricity produced by a growing number of CHP
reduces emissions.

» CHP improves the security of supply, contributing to the diversification of
the fuel mix

» Cost effective solution
o The losses of the power grid are lower,
o CHP boosts competition among energy producers, providing a wider
choice of providers for consumers,
o CHP works economically if the industrial prices for gas mainly used as
input are lower than output electricity prices.

Electricity generated by CHP are purchased at a special feed-in tariff guaranteed by
law. Stagnating demands for heat mean that the authorities should check the feed-in
tariffs as they will only be paid provided real heat demands are met. The regulatory
system currently in place specifies minimal efficiency requirements for CHP.

> minimum efficiency for CHP on a yearly and monthly basis 65 %
> for gas motors: 75 %

If a CHP does not meet the specified efficiency criteria the special feed-in tariff will not
be paid.

The regulation applies to CHP as well as electricity production through the utilization of
renewable energy sources.

In the case of combined heat and power generation the mandatory feed-in tariffs
apply to electricity from:

> power plants with electricity takeover capacities of less than 6 MW,

o CHP where the heat is used for district heating,

o CHP put in operation prior to June 30, 2006 where the heat is used to
supply a separately managed institution and not used for the purposes
of district heating,

o CHP put in operation after June 30, 2006 where the heat is used to
supply a non-separately managed institution and not used for the
purposes of district heating,
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o CHP put in operation after June 30, 2006 where the heat is used to
supply a non-separately managed institution and not used for the
purposes of district heating.

In the case of electricity produced from renewables the mandatory feed-in tariffs
apply to

solar energy,

wind energy,

hydro energy,

biomass or bio gas,

geothermal energy,

energy produced indirectly or directly from biomass,
gas from waste yard,

gas from sewage treatment facility.

YVVVVVYVYYVYYVYY

The mandatory feed-in tariffs are the following based on Government Decree
287/2008.:

Feed-in tariffs for weather-dependent renewable energy sources (solar, wind)

HUF/kWh
Peak period 26,46
Volley period 26,46
Deep volley period 26,46

Feed-in tariffs for non-weather dependent renewable energy sources:

HUF/kWh
Peak period 29,56
Volley period 26,46
Deep volley period 10,80
Feed-in tariffs for CHP:
HUF/kWh

Produced with | Not produced
gas motor with gas motor

Peak period 32,59 27,32
Volley period 20,82 18,73
Deep volley period 3.00 3.00
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Guidelines of the Hungarian CHP policy

Electricity generated by CHP should be bought at a special feed-in tariff guaranteed
by law.

The mandatory feed-in tariff is the official price.

CHP production should only be supported if based on useful heat demands.
Stagnating demands for heat mean that the authorities should strictly check the real
volume of heat the CHP needs to produce.

The regulatory system currently in place specifies minimal efficiency requirements for
the payment of the feed-in tariff.

The specified minimal efficiency rate for CHP should reach 65 % at a yearly and
monthly level. For gas motors it should be 75 %.

If a CHP does not meet the specified efficiency criteria the special feed-in tariff will not
be paid.

Characteristics of CHP in Hungary

> CHP peneftrates the energy sector at a fast pace.

> Gaseous fuels are used as input in the majority of cases.

> Though still favourable the gas/electricity price ratio in the industry continues
to deteriorate.

> Electricity demands contfinue to grow.

> Useful heat demands are stagnating because the heat market is limited.

Characteristics of CHP by sector

> CHP is very useful in some industrial sectors depending on the electricity and
heat demands of the given sector.

> CHP are often installed in the food industry (sugar production, breweries),
paper manufacturing and the chemical industry.

> The majority of CHP units are currently being installed in industry.

> The service sector shows a growing demand for CHP, especially in hospitals
and hotels.

4.d) Assessment of energy efficiency measures
4.d1) Semi-quantitative assessment of energy efficiency measures
Only the ongoing measures are assessed.

Household sector
Out of 5 measures 2 high, 3 medium impact.

Transport sector
Out of 8 measures 4 high, 4 medium impact.

Industry sector
Out of 4 measures 1 high, 3 medium impact.
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Tertiary sector
Out of T measure 1 medium impact.

4.d2) Conclusions of the quantitative analysis of energy efficiency measures

4.d2.a)

Energy savings through building modernization programmes

MURE simulation about the energy efficiency measures of the household
sector.

The parameters of the existing Hungarion household measures were
effectively modelled by the tools of MURE simulation.

The two programmes are:

Energy modernization of panel-block apartments built with industrialized
technology
Financial grants for flats built with traditional technologies.

Both programmes contain three important actions:

1. Subsequent thermal insulation of boundary walls, replacement of
windows and doors

2. Fuel switch in boilers

3. Replacement of obsolete boilers

The simulation assumes that the subsequent thermal insulation and the
replacement of doors and windows can lead to energy savings of 30 %.

The replacement of obsolete boilers can generate energy savings of 16
%.

In the inreference scenario which assumes that no measures are
implemented household energy demands will grow from 5400 ktoe in
2002 to 5800 ktoe in 2025 mainly because of growing energy demands
resulting from the increasingly smaller size of households.

Implementing the above two measures will generate 313 ktoe in energy
savings by 2025, permitting household demands to increase only slightly
(from 5400 ktoe to 5500 ktoe).

During the simulation 6,000 apartments built with fraditional tfechnologies
and 30,000 apartments built with industrialized technologies were
assumed to be renovated per year.

Savings broken down by measure:

» energy modernization of flats built with fraditional 32 ktoe
technology
» energy modernization of flats built with industrialized 297 ktoe
technology
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The energy saving parameters of the subsequent thermal insulation and
boiler change were considered to be equal therefore the only significant
parameter that can be influenced by the decision makers is the number
of houses to be renovated.

The MURE simulation has confirmed that the modelled two measures will

only lead to energy savings of 0,25 %/year, making the introduction of
additional new measures necessary.

4.d2.b) Penetration of CHP in the energy sector

Electricity generated by CHP should be bought at a special feed-in tariff, higher than
the regular price, guaranteed by law.
The mandatory feed-in tariff is the official price.

Major trends in CHP in Hungary
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Figure 44

The maijority of CHP in Hungary are gas-fired.

52



Output for Public CHP-s
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Figure 45

The electricity output of CHP grew by 189,7% (21,1% per year) in 1998-2007 and the
heat output of CHP decreased by 36,5% (4,0% per year) in 1998-2007.

Produced electricity by public and autoproducer CHP-s
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CHP electricity as a % of Total Electricity Production
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Electricity produced by CHP increased from 10,3% to 21,5% in 1998-2007.
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Figure 48

Until 2005 the margin was gradually closing between the industrial prices for natural
gas as input and electricity as output.

In 2006 the margin turned negative, discouraging the use of CHP as the specific price
for the input exceeded the specific price of the output.
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5.) The Consequences of the Adoption of the Energy Service
Directive in Hungary and Developments about the EU Energy
Efficiency Targets of 20%

The Energy Service Directive (2006/32/EC) entered into force on May 17, 2006.
The objective of the Directive is to achieve indicative energy savings of 9 % in nine
years within 2008 and 2016.

Objectives:
> improve energy efficiency in the EU member states in a cost effective
manner,
> eliminate the institutional, financial and legal obstacles hindering energy
efficiency,
> ensure a sustainable development for energy efficiency and energy
services.

In accordance with Government Decree 64/2009. the Ministry of Transport,
Telecommunication and Energy shall be responsible for the implementation of the
National Energy Efficiency Action Plan established by Energy Service Directive.

The Ministry of Transport, Telecommunication and Energy delegated the monitoring of
the Energy Service Directive to the Energy Centfre on the basis of their Nonprofit
Agreement, making the Energy Centre responsible for reporting to the EU as the
background institution of the Ministry of Transport, Telecommunication and Energy.
The coordination of the implementation of the Action Plan and the verification of its
progress also fall under the responsibility of the Energy Centre.

Energy statistics is the responsibility of the Energy Centre.

To monitor the Energy Service Directive the Energy Centre wishes to use the ODYSSEE
database.

To complete the existing statistical reports the Energy Centre initiated an energy
survey in the household sector in 2009, using a sample of 6000 household.

The Energy Cenfre is waiting for assistance from EUROSTAT with regard tfo
methodology to implement the EUROSTAT-compliant data reporting in the tertiary
sector.

The Energy Centre is a participant in the EDMC Committee and its sub-committees,
set up by DG-TREN to monitor the developments of the Energy Service Directive.

The second National Energy Efficiency Action Plan will be due to come out in June
2011.

At the same time the progress report for national energy efficiency in 2008-2010 will
also have to be prepared.
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