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1 Executive Summary

This report presents the case study of the Slovak Republic for the EEI project “Monitoring of
Energy Efficiency in EU 27, Norway and Croatia (ODYSSEE-MURE) coordinated by
ADEME (France), and with technical support of ENERDATA (France) for the indicators part

and Fraunhofer — ISI (Germany) for the policy measures.

The report presents energy efficiency trends 1993 — 2007 in Slovakia based on indicators
from the ODYSSEE database, from the database of the Slovak Statistical Office, and when
necessary, exploits other official & semi-official data available. It provides also an overview
of energy efficiency policies and measures based on the information supplied to and organised
in the MURE database tool.

Since the creation of the Slovak Republic (1993) till the end of the monitored period (2007)
the development of the national economy demonstrated steady growth. Top year-on-year
GDP growth 10,4 % was achieved in the year 2007.

It is evident that the impact of the current global economic recession on the countries with
widely opened economy such as Slovakia is highly unfavourable. This has been demonstrated
already at the results of the second half of 2008 and the year 2009. In case of Slovakia that
could mean that such a distinctive GDP growth might not appear again in the foreseeable
future. Slovakia might have problems in future resulting from the unilaterally profiled
industrial production (e.g. high share of the automobile industry).

Within the context of this paper this factor might have an effect on the development caused by
the economic recession impact may influence the development of the Slovak national
economy so much that some of the indicators gained from statistic files for the years
1993-2007 could not be fully exploitable for prognoses .

In Slovakia within the monitored period of the years 1993-2007 primary energy intensity
decreased by 4,6 % p.a. and final energy intensity even by 4,8% p.a. This development
occurred at the high GDP growth (5,3% p.a. on average) and at almost stagnant energy

consumption.

The global energy efficiency index (global ODEX) within the years 1998 to 2006 decreased
by 10%, which is better outcome than the improvement of the EU27 average (9%). However,
the development of this indicator after the year 2000 shows that the accent at energy

conservation in Slovakia lacks appropriate emphasis. In Slovakia, main contributor towards
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energy savings is manufacturing. The decrease of ODEX in this sector is by more than 3
percent points stronger compared to the EU27 average.

The savings in transport in Slovakia overall the monitored period were lower than the data for
the EU27. One can monitor improving trend in the road transport compared to the rail
transport.

In the households the improvement of ODEX for the monitored period is by almost 5 % lower
compared to the EU 27 average. This means that in this area Slovakia does not fully exploit

all the possibilities to the extent usual in other European countries.

Slovakia is committed to reduce GHG emissions to fulfil its Kyoto obligation and also
adopted a domestic CO, emissions target of further 5 % decrease compared to the year 1990
that means that Slovakia has set an objective to maintain in the 2008-2012 period the
emissions at the level. 87% compared to the 1990 level.

The total net CO, emissions decreased by more than 28 % compared with the reference year
1990, which well exceeds Slovak obligations. A major share of aggregated emission covers
the energy sector by about 75.7%. While the energy consumption throughout the monitored
period decreased by 2,4% p.a., CO, emissions decreased only by 2% p.a.

The development of CO, emissions in industry since the year 2004 are almost stagnant, and
the increase of emissions in transport within the years 1990 — 2007 amounted as much as
1,1% p.a..

In Slovakia, energy policy measures aimed at increased energy efficiency, rational energy use
and wider exploitation of renewable energy sources are based mostly on energy legislation;
there is Energy legislation related to energy efficiency, energy conservation and wider RES
utilisation consists of the four fundamental Acts: Energy Act, Heat Delivery Act, Regulatory
Act and Energy Efficiency in Buildings Act. Recently, the Energy Efficiency Act and the
RES Promotion Act came into force; in an advanced stage of legislation process is the Bill on
CHP Promotion.

In industry, together with general energy conservation measures set by the legislation
(obligatory energy managers, obligatory boiler checks and minimum boiler efficiency) there
are programmes promoting energy conservation and RES utilisation and the support of RES
through Green Certificates and obligatory feed-in tariffs. Emission trading is already under
way. Recently, an Operation Programme “Competition and Economic Growth, priority line

Energy” has been introduced and is implemented.
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In household and services the effort is focused at the energy consumption of buildings.
Thermal insulation standards exist since the early sixties, but more stringent regulations
started in the nineties. The labelling of domestic appliances has started in 2002 and the
awareness of the population about this information means is already significant. Subsidies for
housing development are used mostly for the additional thermal insulation of older apartment
houses.

In transport the highway toll, motor vehicle tax and excise tax on motor fuels could help to
conserve energy and in some cases to switch over from road to rail, however, no significant
effect of these has been observed so far. Prescribed minimum quantity of bio-fuels is in force
since 2006.

By far the most efficient energy conservation measure with significant positive impact is
energy price development. Until 1999 prices of electricity and gas for households were
practically stable, unrealistically low and cross subsidised. One started to eliminate this price
distortion as late as in the year 1999, naturally the price increases were then very steep and
this brought about strong energy awareness and energy conservation in the households.
Similar, though not so high price increases, produced similar energy conservation effects in
industry and services. An important recent measure has been the Act on Excise tax on
Electricity, Coal and Natural Gas that since 2008 adds to the energy conservation in the
sectors of national economy with the exception of households.
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2 The Background to Energy Efficiency

2.1 Overall economic context

Since its emergence in 1993 up to the end of the monitored time period — the year 2007 — the
economy development in the Slovak Republic recorded steady growth. Average annual
increase of the GDP in fixed prices was relatively high (5,3%). Record increase was achieved
in the year 2007, when GDP compared to the year 2006 increased by 10,4 %. There were
numerous causes for such a successful development. Slovakia lies in a strategic geographical
position in the Central Europe, its available labour force is highly qualified and relatively low
paid, Slovakia’s economy went through marked structure changes mostly towards the
branches with higher added value, rational economic reforms were implemented and one
introduced low and unified VAT (19%). The favourable international context — the accession
to the EU in May 2004 and NATO membership represent a very important asset. The
preparation for the Euro zone entering (1.1.2009) meant strict adherence to the required
criteria and to implement judicious financial policy.

In spite of the fact, that in the year 2008 the economic growth still reached relatively high
value (6,4%), in the last quarter of 2008 the first impacts of the global economic crisis
appeared (the quarterly GDP growth 2,5% only). The consequences of this crisis on the
Slovak national economy significantly manifested themselves in the beginning of the year
2009, when aside from the economic recession one suffered the impacts of the interruption of
gas deliveries from Russia through Ukraine.

It appears that the global economic recession has highly unfavourable impact on distinctly
opened economies such as Slovakia. This will probably mean that such a high GDP growth as
Slovakia produced (see Fig. 2.1) where the GDP per capita compared to the EU 27 increased
from 51 % in the year 1997 up to 72 % in 2008 (after Slovenia and the Czech Republic) can
not be maintained in the near future. Besides, Slovakia might have some problems in future
because of the relatively unilaterally oriented industrial production (big share of automobile
industry).

Figure 2.1: GDP per capita comparison of the new EU members (EU 27 = 100 %)
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Table 2.1: Economic and industrial growth in Slovakia

% p.a. 1993-1997 | 1997-2000 | 2000-2007 | 2006-2007 | 1993-2007
GDP 6,3% 2,1% 6,2% 10,4% 5,3%
Industry * 12,9% -2,9% 10,4% 17,2% 7,3%
Private consumption 6,6% 2,6% 5,2% 7,1% 5,0%

* Due to missing data one evaluates for industry the years 1995-1997 and 1995-2007

Table 2.1 evaluates the economy development up to 2007. GDP growth in the Slovak
Republic was stable and very high (over 6 % on average) above all in the first and final
monitored period. By contrast, added value in industry significantly decreased in the years
1999 and 2000 as a consequence of the pronounced decrement in some, for Slovakia typical,
industrial branches such as engineering industries, metallurgy and textile industry. The
consumption in households (with the exception of the one year) increased steadily, while in
the first two monitored periods its growth was even faster than the overall growth of the
national economy.

Figure 2.2: Macro-economic development in Slovakia (1993-2007)
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Fig. 2.2 illustrates the development of added value for the years 1993-2007 in the most
important sectors of the national economy. One can see that in industry there was the most
pronounced VA growth, the slowest increase was achieved in tertiary sector and in the
agriculture. The development of household consumption copies the GDP growth.

Within the context of these works recent development caused by the economic crisis impacts
means, that some of the indicators gained from statistical data base files for the years 1993-
2007 might not be utilisable for the preparation of prognoses.
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2.2  Energy consumption trends: by fuel and by sector.

The development of the total primary and final consumption since the year 1993 is presented
in Fig. 2.3. By contrast to the remarkable GDP growth in the monitored period the
consumption stagnated (average annual increase for the monitored period was 0,5% for
primary consumption and 0,2 % in final consumption).

Figure 2.3: Evaluation of total energy consumption
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The following Fig. 2.4 shows the final energy consumption in individual sectors in the years
1993 and 2007. The biggest increase occurred at transport (up to 84 %) and households
(increase by 29%). The consumption in industry remained almost unchanged (decrease by
0,6%), consumption in services decreased by 33 % and the consumption in agriculture
by 72%.

Figure 2.4:  Final energy consumption by sector
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The change of the consumption structure between the years 1993 and 2007 is interesting
(Fig.2.5). The share liquid fuels increased considerably, the share of electricity increased too.
The share of gas consumption remained nearly unchanged. On the other hand, the share of
coal decreased considerably (from 27,9% down to 15,7%). In the structure of final
consumption biomass consumption started to play some role (4,4% in the year 2007).

Figure 2.5:  Final energy consumption by energy sources
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2.3  The policy background to energy efficiency

Energy intensity in Slovakia is still quite high compared to the EU27 average (see Fig. 2.6). In spite of
substantial restructuring of the industry, energy intensive industries still, however to lesser extent than
in the nineties influence the energy balance. One achieved, however, apparent success in recent years,
as can be seen by comparison of the energy intensity in the years 2000 and 2007 while comparing also
some selected (mostly new) EU members and EU27 (Fig. 2.6)

Fig. 2.6: Energy intensity comparison (GDP in PPS)
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Recent favourable development of the energy efficiency is also a result of recently implemented energy
policy of the Slovak Republic. The main relevant background items of legislation are:

Energy Policy of the Slovak Republic (06/2006)

Energy Efficiency Concept of the Slovak Republic (07/2007)

Act on the Energy Performance of Buildings (Act No. 555/2005 Coll.)

Act on regular Inspection of Boilers, Heating Systems and Air-conditioning Systems
(Act No. 17/2007 Coll.)

Act on Ecodesign (Act No. 665/2007 Coll.)

Energy Efficiency Act (Act No. 476/2008 Coll.)

The Act on the Promotion of Renewable Energy Sources (Act N0.309/2009)
National Energy Efficiency Action Plan for the years 2008 — 2010

The Energy Policy of the Slovak Republic defines targets in gross inland consumption, final energy
consumption, and energy intensity in national economy, share of renewable energy sources in primary
energy consumption and CO2 emissions for the years 2010, 2020 and intentions for 2030. Energy
policy put emphasis on supply side. Demand side activities are very limited.
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The Energy Efficiency Concept of the Slovak Republic is a strategic programme document with an
outlook for activities and measures until 2020 prepared by the Ministry of Economy of the Slovak
Republic in cooperation with the Slovak Innovation and Energy Agency and selected national
government bodies, public administration bodies and other relevant subjects. It is compatible with
similar concepts adopted in other European Union member countries. The concept supports the

implementation of EU directives as well as other EU documents dealing with energy efficiency into
practice in the Slovak Republic. The key goal of the Energy Efficiency Concept is to have the energy
intensity gradually reduced to the EU level, to create stimulating environment for energy awareness of
the citizens and legal entities.

The Act on the Energy Performance of Buildings (Act No. 555/2005 Coll.) implements partially the EU
Directive on the Energy Performance of Buildings 2002/91/EC.

The Act on Regular Inspection of Boilers, Heating Systems and Air-conditioning Systems (Act No.
17/2007 Coll.) covers also the tertiary and household sectors.

The Energy Efficiency Act (Act No. 476/2008 Coll.) is implementing the EU Directive 2006/32/EC on
energy end-use efficiency and energy services into the Slovak legislation system. The Act is
supplementing missing legislation in the sphere of rational energy use. The

The Act deals with and contains the following rules and obligations:

The Ministry of Economy is obliged to prepare an energy efficiency concept, submit it to the
Government, evaluate the fulfilment of the concept goals, regularly provide action plans of energy
efficiency and monitor their outcomes.

The regional administration regularly prepares a regional energy efficiency plan, submits it to the
Ministry of Economy, evaluates it and reports to the Ministry.

Producers of electricity or heat are obliged at newly built or refurbished plants to provide equipment
with the highest possible energy transformation efficiency.

Electricity producers using combustion engines of 1 MW capacity and more or gas turbines of more
than 2 MW capacity, and producers of electricity using other thermal processes with the

total capacity of the energy source 10 MW and more are obliged to provide energy audit of the
equipment investigating the possibility of CHP operation of such equipment.

Power transmission system operators and distribution system operators are obliged regularly to
evaluate transmission efficiency and publish this evaluation not later than on 31st March of the
following year. The same obligation applies to the operators of gas, liquid fuels, delivered heat,
waterworks and sewage systems.

Energy consumers are obliged to follow the rules of operation economy of energy consuming
equipment, the owners of non-industrial buildings with floor space of 1000 m2 and more with
centralised space heating have to provide hydraulic balanced heating system in the building and
thermostatic valves at heaters.

Energy audits have to be implemented at non-industrial buildings, in industry and agricultural
establishments. Energy intensity resulting from the audit has to be updated every three years.

Energy efficiency monitoring, data provision and processing, obligations of the energy suppliers and
energy consumers, the scope of obligatory data to be monitored are determined.

The Energy Efficiency Act has come into force on 1st January 2009.

10
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The Renewable Energy Sources Promotion Act (Act. N0.309/2009) defines the mode of promotion and
its condition for RES promotion and for the promotion of highly efficient CHP units, and the rights and
obligations of relevant RES and CHP electricity producers as well as the rights and obligations of other
participants of the electricity and gas markets. The promotion of electricity production from RES and
CHP production is implemented by the preferential access and transfer/distribution in the distribution

and transfer grids, electricity take-off by the distribution net operator for the pre-defined feed-in price.
The Regulatory Office Network Industries (RONI) sets this price for the next three years respecting
base inflation rate. Provided the installation of the RES equipment was subsidised by some promotion
programme finance by the state budget or by the EU funds, the feed-in price is adequately reduced.

The Energy Efficiency Action Plan for the years 2008 — 2010 was approved by the Govt. in October
2007 as an implementation of the Directive 2006/32/EC. The plan is the implementation tool of the
Energy Efficiency Concept for Slovakia (Govt Decree 576/2007). Following analysis of the measures
and their outcomes, a Second Energy Efficiency Action Plan will be prepared for the years 2011 —
2013 (to be approved by the Government in June 2010). Similarly, the Third Energy Efficiency Action
Plan for the years 2014 — 2016 will be implemented.

The overall national indicative goal of energy conservation for the year 2016 is to achieve savings of 9
% of final energy consumption, i.e. 37 215 TJ. An intermediate national indicative goal of energy
conservation for the year 2010, in compliance with the first Energy Efficiency Action Plan, is to
achieve savings 3 % of final energy consumption, i. e. 12 405 TJ.

The task of the Energy Efficiency Action Plan is to set goals, define energy conservation measures, to
ensure their implementation and monitoring. As Slovakia currently lacks some important tools to
provide the environment suitable for the achievement of energy savings, measures in this first plan will
provide a basic legislative environment and suitable conditions to ensure marked improvement of
energy efficiency and long-term achievement of energy conservation.

11



Energy Efficiency Policies and Measures in Slovakia 2007

3 Overall Assessment of Energy Efficiency Trends

The main reasons for the steady improvement of the energy efficiency in Slovakia are mainly the
structure changes of the GDP generation; price increases of energy carriers, support of energy
conservation measures as well as new environmental and energy legislation.

3.1  Overall trends in energy intensity

In the monitored period of the years 1993-2007 energy intensity of the primary consumption decreased
down to 52% of the initial value and energy intensity of final consumption decreased even down to 50
% of the initial value. As can be seen at the table 3.1, the average annual decrease of primary
consumption energy intensity was 4,6 % and for final consumption even 4,8%. This development
occurred (as follows from the data presented in previous chapters) at the high GDP growth and almost
stagnant energy consumption. One witnessed very strong decrease mainly in the last monitored year
(primary consumption decrease by 12% and at final consumption by 10,8%).

Table 3.1: Variation on primary and final intensities in Slovakia

% p.a. 1993-1997 | 1997-2000 | 2000-2007 2006 -2007 1993-2007
Primary intensity -5,4 -2,6 -4.9 -12,0 -4,6
Final intensity -5,5 -2,5 -54 -10,8 -4,8

As can be seen at Fig. 3.1 the most pronounced decrease of energy intensity in industry occurred in
manufacturing, however with some stagnation in the years 1999-2001. Accentuated decrease of energy
intensity appeared also in services. Less pronounced decrease appeared in transport. The trend to the
decrease of energy intensity in households can be seen only after the year 2001.

Figure 3.1: Final energy intensity developments by sectors

140

120

100 ~

80

%

60

40

20

1993 1995 1997 1999 2001 2003 2005 2007

\-0- Total -# Manufacturing = = Transport Services -~ Households

12



Energy Efficiency Policies and Measures in Slovakia 2007

Yet another aspect of the energy intensity development presents Fig. 3.2. One compares here the
energy intensity of fuels and electricity. While the total energy intensity of the final consumption
decreased during the years 1993-2007 by 50%, intensity in fuels decreased by 52%, however the
electricity intensity decreased only by 41%. This suggests that the decrease of energy intensity in fuels
is caused by different factors compared to the electricity intensity. Electricity, as most user-friendly
energy kind, compensates other energy carriers also by new technologies above all in industry.

Figure 3.2: Energy intensity by energy carriers (1993 = 100 %)
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Fig. 3.3 demonstrates the evaluation by means of the energy efficiency index (ODEX). The largest
influence on the final outcome provides manufacturing, whereas the developments in transport and
households rather decelerate the overall good result of the global ODEX.

Figure 3.3: Energy efficiency index by sectors (2000 = 100%)
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3.2 Industry

In the years 1993-2007 the added value (VA) of industry increased on average by 6,2% p.a. In the
same time the final consumption of industry almost stagnated and thus the energy intensity for the
monitored period (Fig. 3.4) decreased by 57% (consequently by 5,9% p.a. on average). The
development of VA in industry for the monitored period suggests great changes in the structure of its
generation above all after the year 1998.

Figure 3.4: Development of energy consumption, VA and energy intensity in the Slovak industry
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The development of the production index for the years 1998-2007 in monitored industrial branches
shows that after the year 2000 (probably with the exception of the chemical and textile industries)
steady growth occurred. The exceptional increase of this index (308% between the years 2000-2007)
was achieved in the branch of the automobile industry. Just this unilateral increase of the automobile
industry and branches linked with it makes in the time of economic crisis the Slovak economy very
vulnerable.

14
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Figure 3.5: Production index
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Even when the energy consumption in industry was in principle stagnant, its structure changed. As can
be seen from Fig. 3.6, within the period 1993 and 2007 the share of coal consumption decreased
significantly, the share of gas consumption decreased too. The share of electricity consumption
increased markedly, as well as the share of RES, which exceeded in industry the share of liquid fuels.

Figure 3.6: The development of energy carrier consumption in the Slovak industry
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Based on the Fig. 3.7 one can compare the energy intensity of individual industry branches as well as
its development in the monitored period. Energy intensity in all branches between the years 1995 and
2007 improved.

15
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Figure 3.7: Comparison of energy intensity in the branches
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Following figures 3.8 and 3.9 illustrate the development of specific consumption of selected products —
steel and paper in the years 1993 up to 2007. In the monitored period the production of steel increased
approximately by 15 % whereas paper production trebled. The trend of the specific energy
consumption for steel production slightly decreases while the specific consumption of energy needed
for the production of paper fell down to about the half.

Fig. 3.8 Unit consumption of steel
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Fig. 3.9 Unit consumption of paper
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In the year 2007 energy intensity of the Slovak industry reached only 36 % of the intensity recorded in
the year 1995. There are several reasons for this development. Certainly one of those causes is structure
changes, above all the mitigation of the highly energy intensive branches and/or branches with low
VA. Another reason might be better energy management and the accentuated implementation of the
energy conservation measures. Figure 3.10 illustrates the development of energy intensity between the
years 1995 and 2007 and compares eventual development in case of the same structure as existed in the
year 2000.

Figure 3.10: Final intensity of manufacturing
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Analysis of the development of energy intensity by means of the decomposition by the Divisia method
enables (Fig.3.11) to analyse what share in the improvement of energy intensity in the period 2000 to
2007 can be ascribed to the structure changes in industry and what is the real share of energy
conservation measures.

17
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Figure 3.11: Changes of the energy intensity in the Slovak industry (2000-2007)
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3.3 Households

The share of consumption in households in the total final consumption increased from 15,9% in the
year 1993 up to current 20,4%. At the Fig. 3.12 there is illustrated the development of the structure
development in households. The gas consumption share increased considerably and the heat
consumption increased too. On the other side, the share of electricity consumption and coal
consumption decreased. Current low consumption of liquid fuels in Slovakia is caused by the fact, that
due to the price of this fuel one exploit it for heating and hot water preparation only exceptionally.
Officially recorded wood consumption is very low in spite of the commonly known fact that this fuel is
widely used in the countryside both for cooking and for heating®.

Fig.3.12: The development of energy carrier consumption in households
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! In the last survey of energy consumption in households one discovered that as soon as in the year 1996 (survey
implementation) the share of wood reached approximately 13 %
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Energy consumption per dwelling is one of the main energy indicators for households.
Figure 3.13 presents the development of the specific consumption in households without climatic
correction and with it. Climatic correction helps to eliminate the influence of the changes in outdoor
temperature in individual years so as to enable the evaluation of the development trend of the relevant
indicator without climatic change influence. The correction is made by means of the ratio of degree-
day value in the given year towards the long tem average of the degree-days. In the figure we can see
that while in the years 1990-1993 consumption decreased, following years 1994-2002 one can see
increasing trend. Marked decrease in the years 2003-2007 has been caused above all by the decrease of
consumption for space heating caused by the marked decrease of specific consumption of energy for
space heating in apartment houses (balancing heat delivery systems, additional thermal insulation of
panel buildings). This development in the consumption is caused also by distinct price increases of
some energy carriers (gas, electricity), some dwellings are heated by wood and the data on wood
consumption here are unknown.

Fig.3.13: Development of energy consumption per dwelling
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The development of electricity consumption in households is interesting (Fig.3.14). In the period of the
years 1990-1994 we can see marked year-on-year consumption increments, somehow smaller
increments occurred in the years 1995-1999,in the following years 2000-2007 gradual electricity
consumption decrease took place.

The decrease of electricity consumption growth after the year 1999 was linked mainly with the strong
increase of electricity price for households. One of the results was gradual breaking away from
electrical space heating and partially also from the electricity use for hot water preparation and even
cooking. In the same period the accessibility of natural gas markedly increased over all the Slovak
territory; currently Slovakia belongs to the countries with the highest density of gas distribution nets in
Europe. Gradual decrease of electricity consumption after the year 2000 would demand more detailed
analysis, because along with the increase of living standards of the population (see Fig. 2.1) which is
linked with the equipment of the households with further appliances electricity consumption should
rather increase.
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Fig.3.14 Development of electricity consumption in households
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3.4 Services

Fig. 3.15 informs on the consumption structure in services for the years 1993 and 2007. Consumption
decrease can be seen at coal and liquid fuels consumption. The biggest growth occurred at electricity
where electricity consumption doubled. The share of gas consumption increased, in absolute figures,
however, dropped down to 72 % of the initial value.

Fig.3.15: The development of energy carrier consumption in services

100%
80%
o 9,9% M Electricity
o 44,2% O Heat delivery
OGas
40% M Liquid fuel
= 1,9% = 47,2% @ Coal
20%
34,5% 0,5% |
12,4%
0%
1993 2007

One can see in the Fig. 3.16 that while the energy intensity of final consumption in services dropped
down within the monitored period by 58 %, electricity intensity increased by 23%.
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Fig.3.16: Development of energy consumption, value added, energy intensity
and electricity intensity in services
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In the years 1993-2003 according to the Fig. 3.17 the consumption in services related to employee kept
decreasing, after that period this specific consumption continues to increase. Big fluctuations in data
are caused also by the fact that the values of energy consumption in services are statistically recovered
by the difference between total final consumption and consumption in other sectors. This provokes
some suspicion and non-confidence into more significant conclusions resulting from such data.

Anyway, in Slovakia there is a shortage of further data from the service sector (dwelling areas, energy
consumptions for individual sub-sectors etc.) that does not allow analysing this sector in more detail.

Fig.3.17 Unit consumption per employee with climatic corrections

3,0
2,5
v__\\
2,0 T
2 A
) \\ AT
815 \
1,0
0,5
0,0
o n N~ D — o n N~
D D [*2] D o o o o
(o)) (o] (2] (o)) o o o o
— — — — N N N N

21



Energy Efficiency Policies and Measures in Slovakia 2007
3.5 Transport

The share of energy consumption in the transport sector in the year 1993 was 10,4 % and currently
amounts to 19% of Slovakia’s final energy consumption. As can be seen in Fig. 3.18 during the
majority of monitored years the energy consumption in transport increased. The average annual growth
(4,4%) is a bit lower than the GDP growth (average annual growth 5,3%). Thus the energy intensity of
transport during monitored period decreased — by 0,8% p. a. on average.

Figure 3.18: Development of energy consumption, GDP and energy intensity in transport
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The main components of transport in Slovakia are road transport and rail transport. The share of air
transport and shipping (on the Danube River) is almost negligible. Fuel consumption in road transport
in the year 1993 amounted to 82 % of the total consumption in transport, currently this share increased
up to 89 %. The development of unit consumption related to equivalent car after the year 1995 does not
show any distinctive trend.

Fig. 3.19 informs on the specific consumption of new cars in litres per 100 km. The sources of the data
are sales statistics and data on technical parameters of new cars. The estimate considered some 80-90%
of newly sold cars from 10-12 most bought marks.

Figure 3.19: Average normalized specific consumption of new private cars
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The consumption in rail transport amounts to about 10% of the total consumption in the transport
sector. As can be seen from Fig. 3.20, specific consumption in monitored period increases. One of the
reasons for this phenomenon is the considerable decrease of of transported cargo by some 35 %.

Figure 3.20 Unit consumption of rail (ktoe/tkbr)
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The development of the unit consumption in air transport in Slovakia is atypical (see Fig.3.21). The
data from recent years (after the year 2003) are very low. One can partially explain this by the fact that
in Slovakia one uses air transport to a greater degree for vacation charter flights mostly for shorter
distances and fully booked up.

Figure 3.21 Unit consumption of air (toe/pass)
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One can conclude that in spite of the basic indicator in transport — energy intensity of transport
suggests good trend for this sector, the development in the main sub sectors of transport — road and rail
does not confirm this trend.
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3.6 Assessment of energy efficiency /saving through ODEX: total and by sector

Index of energy efficiency progress, called ,,ODEX®, is defined at the level of sectors (industry,
transport, households) or of the whole economy (all final consumers). This index is obtained by
aggregating the unit consumption changes at detailed levels, by sub-sector or end-use, observed over
a given period. The unit consumption variation is measured in terms of index, which enables the use of
various units for the detailed indicator (kWh/appliance, toe/m?...). Using relevant physical parameters,
the ODEX indicator provides a good ,,proxy“of the energy efficiency progress from a policy evaluation
viewpoint. ODEX is an alternative to the aggregate monetary energy intensities and includes many
factors that are not directly linked to energy efficiency.

As can be seen from the Fig. 3.22 the development of the global ODEX between the years 1998
and 2006 is flattering for Slovakia (improvement by 10%, compared to 9% for the EU27 average). The

development after the year 2000 suggests however, that the emphasis on energy conservation in
Slovakia in the new millennium lacks necessary strength.

Figure 3.22: Energy efficiency index (2000=100%) - Global ODEX
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Fig. 3.23 compares ODEX for Slovakia and for EU27 in case of manufacturing. In this case the
decrease for Slovakia is more than 3 points more expressive than the EU27 average. Such a
development in Slovakia was obviously caused mainly by industry restructuring, where new
technological aggregates utilise energy more efficiently. In the monitored period energy prices in
Slovakia increased significantly, which also contributed to better energy management and energy
conservation.
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Figure 3.23: Manufacturing ODEX (2000=100%)
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Different level of energy efficiency improvement in various industrial branches can be seen in the Fig.
3.24. While industry on average over the monitored period improved the value of ODEX by 14,5 %,
the improvement in metallurgy barely reached 5%, whereas in paper industry one achieved 13,5% and
in chemistry almost 38%.

Figure 3.24: Chemicals, paper, steel and total industry ODEX (2000=100%)
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The improvement of ODEX in households (Fig. 3.25) over the monitored period by almost
5 % is smaller than the EU27 average. This means that in Slovakia one does not exploit all the
possibilities to the extent usual in other European countries (e.g. heat conservation in buildings, hot
water conservation, appliances replacement etc.).

Figure 3.25: Household ODEX (2000=100%)
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Savings in transport in Slovakia (Fig.3.26) achieve over the entire monitored period lower values than
those in the EU27. In road transport one can at least discover decreasing trend, which, alas, cannot be
said about Slovak rail transport (Fig.3.27).

Figure 3.26: Transport ODEX (2000=100%)
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Figure 3.27: Road and rail ODEX (2000=100%)
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3.7 CO, emission trends

Total GHG emissions reached 46 950.67 Gg in 2007, CO, emissions are more than 81 % of this value.
One achieved thus a reduction of 35.9% compared with the reference year 1990. In the period 1990
2007, the total greenhouse gas emissions in the Slovak Republic did not exceed the level of the year
1990 (see Fig. 3.28), and till the year 2007 well exceeds its Kyoto obligation. A major share of
aggregated emission covers the energy sector by about 75.7% thus the development of energy sector
emissions closely accompany the total CO, emissions as can be seen in the next figure. While the
energy consumption throughout the monitoring period decreased by 2,4% p.a., CO, emissions
decreased only by 2% p.a.

Fig. 3.28: Development of CO, emissions related to the year 1990

120

100 7K

80

N

+.
t
f
T
r
{
’
A

% 60

40

20

Q O > A
(8) (8) (8] (S
S & 0§ ©

=6 CO2 total -8 Energy

27



Energy Efficiency Policies and Measures in Slovakia 2007
The development of CO, emissions in industry and transport is presented in the Fig. 3.29. One can see
here that in Slovakia in the monitored period 1990-2007 contrary to the decrease of total emissions
CO; , emissions in industry slightly increased (0,3% p.a. on average) and the increase of emissions in
transport amounted as much as 1,1% p.a..

Fig. 3.29: CO; emissions 1990 7 2007 in transport and industry sector

6 / 4 1/

5 e

4 \ o= | - J—— ]
8 !\ ¢ Ng——a—8 //
N -
= =

3 — =

2

1

0

1990 1992 1994 1996 1998 2000 2002 2004 2007

[—#— Transport 8 Industry]

The following figure 3.30 shows which transport modes in Slovakia are the biggest contributors to the
CO; emissions: heavy duty vehicles and passenger cars.

Fig. 3.30: The share of emission of GHGs from road transport (CO2 equivalents)
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4 Energy efficiency measures

Most of the energy efficiency measures are based on legislative activities of the Ministry of Economy
of the Slovak Republic, the efficiency of financial measures adopted in the nineties often suffered by
the lack of required financial means in the state budget. One of the very efficient measures was the
income tax exception for renewable energy sources and for combined heat and power (CHP) units; this
was, however, abolished in 2003 (along with the taxes unification).

4.1 Recent Energy Efficiency Measures

The measures below reflect documents, measures and activities in the year 2005 and later. The
measures below are specified by the sign and relevant sector presented in the summary tables (Annex
1). Some of the measures are related to more sectors (e.g. Residential/Household and Tertiary, General
Cross-Cutting etc.).

4.1.1 Residential sector

Recent fundamental measures in this sector follow the A c t No 5 5 SEhelyp Hif@ienchi @
Bui | d(BKilGengral Cross-Cutting) and the Decree No 625/2006 (SK11 General Cross-Cutting),
which implements the Act No 555/2006. These documents define the procedures and measures aiming
at the improvement of the energy efficiency of buildings, declare the minimum demand on energy
efficiency of new buildings and buildings thoroughly refurbished, introduce the process and obligations
linked withthe AEner gy Cer ti f i ¢SK3Houwehold)pskt thdBstate dupdrivision cvey
the Act observation by those responsible (above all over the building owners). The Act and
corresponding Decree rule that in case central heat delivery is available in the locality one has to utilise
this facility for newly built houses, and when available, heat produced by combined heat and power
source or by the source utilising local heat delivery systems running on renewable energy must be
used. The obligation to adhere to relevant technical standards is declared.

Regular check-up of boilers, heating systems and air condition systems in non-industrial buildings
(SK12 Tertiary) — Act No. 17/2006 is compatible with the Directive 2002/91/EC on Energy Efficiency
of Buildings. The Act defines procedures and intervals of regular inspection of boilers, heating systems
and air-condition systems installed in buildings, which do not serve for industrial production, however
consume energy. Regular inspection is ordered by the owner of the relevant building or the owner of
the relevant boiler. The owner is obliged to keep the records of the inspection, hand them over to the
eventual tenant or new owner. The measure is oriented not only at tertiary sector, but also on
residential/household sector, by the scope of rated output of the boilers to undergo the check-up
(starting by 20 kW upwards) it covers also small gas boilers installed in individual apartments.

Subsidies for Housing Development (SK7 — Household) by the order No V-1/2007 issued by the
Ministry of Construction and Regional Development. The main objective of the Order linked with the
energy conservation is to eliminate system failures in apartment houses. Primary role in apartment
house system failure is played by inadequate thermal insulation of the building envelope, in some cases
deteriorated by faulty construction technology. There are about half a million flats in such apartment
houses (prefabricated building constructions in the years 1955 — 1988), some of them already
refurbished, most of them gradually gaining additional thermal insulation of the building envelope.
Subsidy for the elimination of system failures can be granted to the municipality, housing co-operative
or to the association of flat owners up to the 50 % of eligible costs.
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4.1.2 Transport sector

Minimum Quantity of Automotive Fuels Produced from Renewables (SK1 — Transport) introduced by
Government Decree in 2006. The Decree No 246/2006 defines following obligatory minimum quantity
of automotive fuels produced from renewable energy sources:

Up to Dec. 31% 2009 in the reference value of 2 % of the energy content of the total amount of
automotive petrol and Diesel oil introduced to the market, After Jan. 1% 2010 up to Dec. 31* 2010 in
the reference value of 5,75 % of the energy content of the total amount of automotive petrol and Diesel
oil introduced to the market.

Ministry of Economy of the Slovak Republic by its Regulation No 608/2006 set down the obligation of
producers and sellers of automotive fuels to provide the Ministry with information on type and quantity
of automotive fuels in general and bio fuels in particular. This Regulation enables the State
administration to supervise and control the implementation of the Decree No 246/2006.

4.1.3 Industrial sector

Mandatory Energy Manager in Heat Delivery Branch (SK8 — Industry) introduced by Heat delivery
Act No 657/2004 and deals with enterprising in heat production and delivery branch The Act states that
enterprising in heat production and delivery branch must be licensed by the State, and the licence is
granted under specified conditions. One of these conditions is the mandatory function of the so called
“Responsible Representative” which in fact is energy manager. Among his main responsibilities is the
monitoring of energy consumption and energy economy in the business of producing or/and delivering
heat.

Energy managers training for heat production and delivery branch and the verification of the ability of
relevant person are set in the Decree No 159/2005 of the Ministry of Economy of the Slovak Republic.
The task of training and organisation of the final examination is implemented by the Slovak Innovation
and Energy Agency.

Operati onal Programme fACompevt ihtdoi vpernieosrsi(K§rd i Beo

Industry) was established by the Government Decree No 407/2007 in May 2007 linked up with the
Govt. Decree No 1026/2006 of 6™ December 2006. The Programme in its priority line “Energy”
declares the primary goal to increase energy efficiency and wider use of renewable energy sources
(RES).

To fulfil this goal the following activities are being be implemented: Electricity production using RES
and its exploitation for the production of heat for space heating and hot water, promotion of high
efficiency CHP, increased energy efficiency both on the energy demand as well as on the supply sides,
introduction of progressive technologies leading towards energy conservation in the energy sector,
coordination of the energy efficiency increase in Slovakia.

The support of the State is granted to the private enterprising sector, mainly to SMEs, and to the
municipalities, Support provider is the Ministry of Economy of the Slovak Republic; Slovak
Innovation and Energy Agency acts as an administrator of the support. The support scope differs for
smaller and for bigger projects:

Minimum support Maximum support
Smaller project 20 000 EUR 200 000 EUR
Bigger project 60 000 EUR 5000 000 EUR
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To compensate the differences in the regional development level, there are two maximum levels of
support depending on the territory of the applicant: Bratislava region — 40 % of the eligible costs of the
project, other regions of Slovakia — 50 % of the eligible costs of the project.

4.1.4 Tertiary sector

Concept of Municipality Development in the Sphere of Thermal Energy (SK7 — Tertiary). In
compliance with article 29 of the Act No 657/2004 Ministry of Economy of the Slovak Republic issued
methodology rules defining the procedure of creation the Concept of municipality development in the
sphere of thermal energy.

The content of the Concept includes the analysis of current situation of municipality in general
(demography, climatic conditions etc.) and in the energy sphere in particular (the equipment for heat
production and delivery for population and organisations, technological level, heat production &
delivery quantification and efficiency ...), analysis of the fuel and energy availability on municipality
territory, feasibility of renewable energy use, environmental impacts of heat production and delivery in
the municipality and expected development of the heat demand in the territory and its coverage.

The meaning of the measure is that together with the Act No 657/2004 it grants the local governments
the power to decide local energy policy in compliance with the energy policy of the country (wider use
of local renewable energy sources, utilisation of local energy possibilities such as local district heating
system etc.). According to the measure for instance municipal authorities are entitled to grant
permission to install new heat production & distribution equipment, can refuse permission to
disconnect from the district heating system etc.

Mandatory Measurement of Heat for Space Heating and Hot Water Delivery (SK11 — Tertiary). In the
Act on Thermal Energy Sector and its Amendment (Act No 99/2007 Coll.) inits § 17 and 18 deals
with the obligation of the supplier to measure the heat consumed for hot water preparation and the
amount of hot water supplied as

well as the heat delivered for space heating both by defined measuring devices. Further, the supplier
has to register and keep monthly readings from these measuring devices and prepare monthly energy
balances of the heat produced and delivered.

Regular check-up of boilers, heating systems and air condition systems in non-industrial buildings
(SK12 — Tertiary). Act No 17/2006 Coll. on Regular check-up of boilers, heating systems and air-
condition systems in non-industrial buildings is compatible with the Directive 2002/91/EC on Energy
Efficiency of Buildings. The Act defines procedures and intervals of regular inspection of boilers,
heating systems and air-condition systems installed in buildings, which do not serve for industrial
production, however consume energy.
The Act applies to
0 Boilers of rated output 20 kW and higher burning solid, liquid and gaseous fuels, biomass and
biogas and are designed for space heating and hot water preparation
0 Space heating systems in non-industrial buildings with the above mentioned boiler as their part
older than 15 years
o Air condition systems in non-industrial buildings of rated output 12 kW and higher.
The Act does not apply to boilers operating in industrial buildings and in such non-industrial buildings,
where one provides mandatory inspection of boilers according to the Act No 657/2004 on Thermal
Energy Sector and its Amendment (Act No 99/2007 Coll.) — see measure SK 4 (Tertiary).
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Regular inspection is ordered by the owner of the relevant building. The owner is obliged to keep the
records of the inspection, hand them over to the eventual tenant or new owner.

The Act specifies the procedure of the inspection, minimum competence needed for the inspection
implementation and the report on the inspection outcome. Slovak Innovation and Energy Agency will
summarise these reports for the regular evaluation of the Ministry of Economy.

The Act covers boiler inspection in about 825 000 one family houses, 6 500 apartment buildings, 3 400
school buildings, 1000 office buildings, 760 hospitals and health service buildings and some 250
cultural establishment buildings — all these not supplied by centralised heat delivery. One expects that
some 72 500 boilers etc. will be checked-up annually.

From the environmental point of view one expects annual decrease of fuel consumed by inspected
boilers by about 27,8 mil. m* of the natural gas equivalent, which represents the annual reduction of
56 400 tons of CO, emissions.

Eko 7 Fund (SK13). Eko-Fund was founded by the Slovak Gas Industry (Acronym SPP) in February
2007 aiming at promotion and protection of environment, support of efficient energy use, support of
dissemination and awareness building activities related to the environmental protection and energy
efficiency improvement.

The Fund is established for natural persons or legal persons with activities of non profit type, which are
financed by public sources and provide their services in public interest.

The Fund supports the following programmes: Cogeneration & trigeneration on NG basis,
improvement of the energy efficiency of buildings), New progressive technologies on NG basis,
support of the alternative automotive fuel — CNG in the Slovak transport.

One expects that within the programme of the improvement of energy efficiency in buildings the
majority of means will be granted to the additional thermal insulation of buildings built before the year
1984, maximum subsidy amount will be 500 SKK/m? of dwelling area.

4.1.5 General Cross-cutting measures

Feed-in tariffs for renewable- based electricity and for electricity produced by CHP (SK1 — General
Cross-cutting). The direct support for the use of renewable energy sources for electricity generation
and for the

electricity produced by the CHP technology is stipulated by the Amendment 1 of the Order N02/2008
of the Regulatory Office “On the price regulation in the electricity sector”.

The measure defines fixed feed-in prices for electricity for the period of 12 years beginning by the year
of operation start. Since in June 2009 the Act No. 309/2009 on Promotion of RES and Highly Efficient
CHP went in September 2009 into effect the rates and the method of feed-in price reduction in case of
subsidized installation of RES or CHP facility by the Government or EU Structural Funds programmes
are is still to be defined in compliance with this new Act.

Voluntary certificates for renewable based electricity (SK9 — General Cross-cutting). The direct
support for the use of renewable energy sources for electricity generation is stipulated by the
Government Decree N0124/2005 based on the Energy Act No 656/2004 Coll. and on the Regulatory
Act No0276/2001Coll. as amended by the Act No 658/2004 Coll. and the Act No. 309/2009 on
Promotion of RES and Highly Efficient CHP.
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The measure defines conditions the producer of electricity based on renewable energy sources has to
fulfil to obtain the certificate attesting the origin of electricity he produces (“Green Certificate”). Such
a certificate entitles the producer to claim preferential fixed purchase prices from the purchaser
(network operator) for the electricity he produces. These prices for are defined by the Regulatory
Office for Network Industries (RONI).

The motivation to invest and produce electricity based on renewable energy sources has been strongly
enhanced by the measure. As of September 1% 2009, 640 certificates were granted, mostly for small
hydropower plants.

Energy Efficiency Act (SK14). Act No 476 Coll. Approved by the Parliament in November 2008 on the
Efficiency of Energy Use implementing EU Directive 2006/32/EC on energy end-use efficiency and
energy services into the Slovak legislation system. The Act is valid as of January 1% 2009.

The Bill deals with and contains the following rules and obligations:

o The energy efficiency concept and action plans of energy efficiency. Here the Ministry of
Economy is obliged to prepare energy efficiency concept, submit it to the Government, evaluate
the fulfillment of the concept goals, regularly (every three years) provide action plans of energy
efficiency and monitor its outcomes. Regional administration regularly prepares regional
energy efficiency plans, submits it to the Ministry of Economy, evaluates it and reports to the
Ministry.

o Producers of electricity or heat are obliged at newly built or refurbished to provide equipment
with the highest possible energy transformation efficiency. Electricity producers using
combustion engines of 1 MW capacity and more or gas turbines of more than 2 MW capacity,
and producers of electricity using other thermal processes with the total capacity of the energy
source 10 MW and more are obliged to provide energy audit of the equipment investigating the
possibility of CHP operation of such equipment.

o Power transmission system operator and distribution system operator is obliged regularly
evaluate transmission efficiency and publish this evaluation not later than on 31% March of the
following year. The same obligation applies to the operators of gas, liquid fuels, delivered heat,
waterworks and sewage systems.

o Energy consumers are obliged to follow the rules of operation economy of energy consuming
equipment, the owners of non-industrial buildings of the floorage of 300 m? and more with
centralised space heating has to provide hydraulic balanced heating system in the building and
thermostatic valves at heaters.

o Energy audits have to be implemented at non-industrial buildings, in industry and agricultural
establishments. Energy intensity resulting from the audit has to be updated every three years.

Energy auditors, energy services, competences, records and administration are defined

Energy efficiency monitoring, data provision and processing, obligations of the energy
suppliers and energy consumers, the scope of obligatory data to be monitored are defined

o Offences against the Act, financial penalties are enumerated.

Energy Efficiency Action Plan for the years 2008 7 2010 (SK15). Energy Efficiency Action Plan for
the years 2008 — 2010 was approved by the Govt. Decree No. 576/2007 of 4th July 2007 in compliance
with the Directive 2006/32/EC.
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Energy Efficiency Action Plan is an implementation tool of the Energy Efficiency Concept for
Slovakia (Government Decree 576/2007). After the analysis of the measures and their outcomes
Second Energy Efficiency Action Plan will be prepared for the years 2011 — 2013 (to be approved by
the Government in June 2010). Similarly the Third Energy Efficiency Action Plan for the years 2014 —
2017 will be implemented.

The task of the Energy Efficiency Action Plan is to set goals, define energy conservation measures, to
ensure their implementation and monitoring. Measures in this first plan will provide basic legislation
environment and suitable conditions to ensure marked improvement of energy efficiency and long-term
achievement of energy conservation.

The overall national indicative goal of energy conservation for the 9th year (2016) is to achieve
cumulated amount of savings 9 % of the final energy consumption, i.e. 37 215 TJ. Intermediate
national indicative goal of energy conservation for the 3rd year (1910) in compliance with the first
Energy Efficiency Action Plan is to achieve cumulated amount of savings 3 % of the final energy
consumption, i. e. 12 405 TJ.

Environmental Fund (SK18). Slovak Ministry of Environment by its executing Decree No 157/2005 of
31" March 2005 established Environmental Fund to implement state promotion of the environmental
care.

The promotion is provided by subsidies or by soft loan grant. Legal and natural persons are eligible for
this support. Financial means necessary for relevant subsidies are provided by fees and fines linked
with the environmental pollution.

The grants and subsidies concerning air protection include the promotion of

e Heat and hot water production using low-emission energy sources. The support is meant to
achieve prescribed emission limits by means of the change of fuel used or the change of
combustion technology. One supports here the projects oriented at public buildings (schools,
hospitals, office buildings etc.)

e Heat and hot water production renewable energy sources (RES). One will support the
construction of new RES equipment substituting original fossil fuel combustion boilers, or
building the new equipment. Biomass, solar energy, heat pumps etc. will be supported.

e Support of the production of heat, hot water and electricity by the utilisation of RES (solar-
thermal systems, photovoltaic panels, wind power plants, etc.). This item is oriented at natural
persons.

Ecodesign Act (SK21) The Act No 665 of 11" December 2007 “On Environmental Design and Use of
Products Utilising Energy” results from Directive 2005/32/EC. This Directive has been already
transposed partially by

e Act No 264/1999 Coll. “on Technical Requirements on Products and Examination of

Conformity”

e Act N0 469/2002 Coll. “On Environmental labelling”

e Act No 250/2007 ‘On the Protection of the Consumer”.
The Act sets the obligations of producer before the introduction of the product into the market or into
operation, defines the contents of the Declaration of Conformity and specifies the information to be
provided for final consumer. Enforcement of the Act is implemented by the Slovak Inspectorate of
Commerce.
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4.2 Patterns and Dynamics of Energy Efficiency Measures

In the energy efficiency measures adopted in the Slovak Republic we have chosen two distinctive
periods: before the year 2000 and the year 2000 and after.
4.2.1 Residential Sector

Here one has to take into account that some measures that could have been included into “Residential”
are included into “Tertiary” (SK11, SK12) or into “General Cross Cutting” measures (SK11, SK19,
SK21).

Fig. 4.1: Residential by period
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There is only one measure “Programme for the Reduction of energy Consumption in Housing” (SK2)
before the year 2000, most of the measures after 2000 are of Legislative/Normative and Legislative
/Informative types with only one of financial type.

4.2.2 Transport Sector

Most measures here were introduced primarily for the sake of State budget balance (SK2, SK6, and
SK7) with energy conservation only as a side-effect. All measures, irrespective of the period of
introduction, are either Legislative/Normative, or Financial/Fiscal.
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Fig. 4.2 Transport by period
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4.2.3 Industry Sector

Up to the year 2000 about 40 % measures were |Financial, Fiscal, Information and
Legislative/Informative were of approximately 20 % each.

After 2000 Financial type prevails, followed by Information/Education/Training type (under 38 %) and
Cooperative and Market based some 11 % each.

One of the most efficient measures before the year 2000 “Income Tax Exemption for Renewable
Energy and CHP units” (SKS5) ended by the year 2003 due to the introduction of the unification of the
tax system (unified 19 % tax rate).
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Fig. 4.3: Industry by period

Mark ) Cros

_ ﬁ.c»-/-_\ Il 1991-2000(5)
L:-r\ . - - : / e After 2000(14
g

Lefl Y Fisc

Info

4.2.4 Tertiary Sector

Up to 2000 only two measures (SK3 and SK8), 50 % each are included in the monitored period:
Training and Legislative/Normative. After 2000 over 70 % measures belong to Legislative/Normative
type, one quite recent measure is of Financial type.

Fig. 4.4: Tertiary by period
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4.25  General Cross-cutting sector

In this sector up to the year 2000 there is one measure classified as General Energy Efficiency/RES
Programmes type (SK7), the rest 17 measures after the year 2000 are distributed among General
Energy Efficiency/RES (approx. 45 %), Financial, Fiscal, Legislative/Informative and Market types.

Fig. 4.5: General Cross-cutting by period
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4.3 Innovative Energy Efficiency Measures

Most of the policy measures implemented in Slovakia are well-known types of measures that can also
be found in other countries (fiscal deductions, subsidies, building thermal regulations...). Still, under
the circumstances of the switch-over from centrally planned economy into market economy from
relative easy availability of energy carriers into the position of the country with about 90 %
dependency on energy imports after the year 1990 a lot of measures not implemented before 1990
appeared.

One of those innovative within the Slovak fiscal system was the measure “Income Tax Exemption for
RES and CHP” (SK5 — Industry).

Income tax of natural and legal persons introduced as of 1% January 1993 permitted income tax
exemption from the income generated by the operation of small hydro power plants up to the 1 MW
installed capacity, and wind power plants, thermal pumps, solar equipment, bio gas equipment,
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geothermal equipment and CHP. This income was released from tax collection in the year of operation
start and for five consecutive years.

The measure supported the will of investors to invest into RES electricity: In 1994 there were approx.
60 small hydro power plants (SHPP) with installed capacity under 20 MW, towards the end of 2002
there were over 200 SHPP with installed capacity over 70 MW and production 2456 GWh in 2002.

This measure was valid up to the 31 December 2003. Since 1* January 2004 new Income Tax Act No.
595/2003 Coll. went into force, introducing unified 19 % income tax for natural and legal persons,
where this tax exemption is no longer awarded.

Another innovation (in the Slovak Republic) that strongly influenced the investments into RES
electricity producing equipment is “Feed-in tariffs for RES based electricity and CHP produced
electricity” (SK1 General Cross-cutting), and “Voluntary Certificates for RES Based Electricity” (SK9
General Cross-cutting) the so called “Green Certificates”. Since the beginning of the year 2006 feed-in
tariffs are being annually set by the Regulatory Office of Network Industries (RONI) for RES and CHP
electricity (provided the producer provides relevant “Green Certificate”). The tariffs currently in force
motivated the prospective investors (above all into wind parks) to such an extent, that their investment
intention exceeds considerably the capacity of the Slovak power system.

In the sphere of Residential/Household very efficient measure seems to be “Promotion of Additional
Thermal Insulation of Residential Buildings” (SK6 — Household). In the following Fig. 4.6 one can see
the structure of residential buildings in Slovakia by construction date. There are over 850 thousand
apartment (multi family) buildings in Slovakia. Over 50 % of buildings were built within the period
1966 to 1985 by the so called prefabricated panel technology with very poor thermal insulation
standards, the neighbouring periods before and after were not much better. This measure based on the
Act No 607/2003 Coll. Established State Fund for the Housing Development which covers the support
of additional thermal insulation of residential buildings.

The support provides soft loan for maximum 20 year period at the annual interest rate 1 % - 3,5 % for
up to 80 % of the total costs and is granted under the following technical conditions:
o Fulfilment the criteria of minimum thermal insulating parameters of the building structure
(building envelope, roof, widows, doors, inner walls between heated and non-heated space, etc.)
o0 As a result of the measure the heat demand for space heating will decrease at least by 20 %
compared to the heat demand calculated under conditions before the implementation of the
additional thermal insulation.

Fig. 4.6: Residential buildings in Slovakia by the years of construction
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4.4 Energy Efficiency Measure Evaluation

The MURE database for Slovakia covers 46 national energy policy measures, related to 4 demand
sectors and general and cross cutting measures, up to June 2009 (Annex 1). The measures were
classified according to the measure type and level of impact (low, medium, high) in terms of energy
savings and CO2 emission reduction. The impact levels in most cases are estimates, in case to estimate
would have been too uncertain, “Unknown” rating was awarded (6 cases, in Industry 2, in General 4).
However, in the Fig. 4.7 we estimated these as “Medium”.

Fig. 4.7: Number of measures and their impacts
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There has been long-standing problem with quantification of the measure impact for most of the
measures. The situation will improve with the current implementation of the Act No 476/2008 —
Energy Efficiency Act (SK14 — General Cross-cutting) where there is under § 11 the provision on
energy efficiency monitoring.
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5 National Developments under the EU Energy Efficiency Directive
and the 20% Energy Efficiency Target of the EU

Slovak Republic has a long-term goal to reduce energy intensity of the GDP generation down to the
level of other advanced EU countries (EU-15). Respecting priorities of the EU in the sphere of energy
policy — to cut its greenhouse gas emissions by 20% on 1990 levels by 2020, increase its proportion of
renewable energy to 20% by the same deadline and to reduce final energy consumption by 20%

Considering that currently Slovakia still lacks some important tools to provide the environment to
efficiently implement energy conservation, the orientation of the first National Energy Efficiency
Action Plan (NEEAP)
(2008 — 2010) — SK15 stresses the ample legislation environment, gradual provision of the efficient
monitoring and information system and definition and implementation of the above all low-cost
organisation and technical measures including the supporting financial mechanisms.

In compliance with the NEEAP the following relevant legislation already exists:

e Act No 587/2004 Coll. — Environmental Fund (SK18 — General Cross-cutting)

e Act No. 609/2007 Coll. — Excise Tax on Electricity, Coal and Natural Gas (SK16 — General
Crosscutt)

e Act No. 665/2007 Coll. — Ecodesign Act (SK21 — General Cross-cutting))

e Act No 476/2008 Coll. — Energy Efficiency Act (SK14 — General Cross-cutting)

e Act No. 309/2009 Coll. — RES Promotion Act (SK 22 — General Cross-cutting)

There are several Bills in advanced state of preparation:
¢ Bill on Promaotion of Highly Efficient CHP
¢ Bill on Energy Efficiency Fund

In compliance with the Energy Efficiency Act monitoring and information system is already prepared
with gradual start in 2010 (Slovak Innovation and Energy Agency is the implementation agency for
this activity).

Important part of the NEEAP is residential sector activities. The share of residential sector represents
some 26 % of the total final energy consumption in Slovakia. Energy consumption in this sector aside
from the climatic conditions is strongly influence by technical and thermal building properties incl.
heat delivery equipment efficiencies and last but not least by the behaviour of the population.

The first step in the legislation field has been made by the Act No 555/2005 — Energy Performance in
Building Act (SK11 — General Cross-cutting) and many relevant regulations and Decrees linked with
it (SK1, SK4, SK5, SK10, Sk11, Sk12 in Tertiary, SK3, SK4, SK5 in Residential/Household sector).

The Concept of Energy Efficiency of Buildings up to the year 2010 and on further outlook to 2020
(SK19 — General Cross-cutting). The material contains analysis of the current state, barriers and energy
efficiency potential of the buildings, achievement of the higher energy efficiency of buildings related to
the programme of energy end-use efficiency, set of measures for the improvement of energy efficiency
of buildings, available potential of energy conservation in buildings, Forms of financing, promotion
programmes, funds and new measures for the outlook 2010 — 2020. It will introduce definition and
criteria for low-energy and passive energy buildings into regulations and standards as of the year 2010
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and after, prepare institutional and contextual backup of the improvement of the energy efficiency of
buildings in Slovakia including budgetary measures in the years 2009 — 2011 and prepare “Long-term
programme of gradual innovation steps for new and refurbished buildings” including financial
measures.

The consumption of electricity in Slovakian households is lower than the European average. This is
caused among other things also by the fact that the hot water preparation in Slovak households is often
implemented by other means, not in electric boilers. The equipment of the households by electric
appliances is still lagging behind the EU 15 average; however this difference is quickly diminishing.
The labelling Directive is fully implemented since 2001 (SK1 — Household) and thus in the NEEAP in
this sphere the emphasis is given to the energy awareness and relevant information for the population.

In the NEEAP for 2008 — 2010 there is no major legislation change expected (one exception is the Bill
on the CHP Promotion already mentioned). Currently one of the energy efficiency support mechanisms
for industry is the Sector Operation Programme 1.4: Support of Energy Conservation and RES
Utilisation (SK8 — General Cross-cutting). The programme is financed by the Government Fund of
Regional Development using Structure Funds of the EU.

For the organisational and technical measures currently implemented and expected in the near future
one can specify: energy audits in industrial enterprises as a basis to find energy conservation potential,
monitoring and targeting energy consumption in industry enterprises, optimisation of energy
transformation and distribution, innovation and technology transfers, highly efficient CHP etc.

At the implementation of the first NEEAP the share of individual sectors will be as follows:

— horizontal measures 31 %
— buildings 11 %
— appliances 3 %
— public sector (buildings excluded) 3 %
— industry and agriculture 30 %
— transport 22 %
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