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1 Executive Summary

This report represents the case study of Greece for the EEI project “Monitoring of En-
ergy Efficiency in EU 27, Norway and Croatia (ODYSSEE-MURE)”. It introduces an
analysis of energy efficiency trends in Greece in 1990 — 2007 period. Moreover it gives
an overview of energy efficiency trends on the basis of indicators extracted from the
ODYSSEE database. Moreover it gives an overview of energy efficiency policies and
measures based on MURE database.

Overall Trends

Over the period 1990-2007, the energy efficiency index (ODEX) for all sectors in
Greece decreased regularly by 19.6%. This improvement is due to mainly transport
and households contribution, whereas the energy efficiency index of industry sector
decreased less. The total final consumption has risen by 49.6% from 14.7 Mtoe in 1990
to 22 Mtoe in 2007. The share of oil products has slightly decreased by 2.3% since
1990; however oil remains the dominant energy source of final consumers in Greece.

Industry

The efficiency in the industrial sector improved by 7% compared to 1990. This im-
provement in the energy efficiency index was the result of major decreases in chemical
including rubber & plastics (57.1%) steel (55.7%) and non ferrous (16.3%) industry.
The energy consumption of industry has increased by 14.4% since 1990, therefore the
energy share of industry sector in Greece has decreased by 6.5%.

Households- Tertiary

Households in 2007 consumed 5.3 Mtoe against 3.1 Mtoe in 1990; namely a 72% total
growth in households energy consumption and a 3.1% increase of households energy
share. Between 1990 and 2007, the energy efficiency index in the household sector
decreased substantially by 23.8%, which means a remarkable improving of energy
efficiency. This increase of energy efficiency is attributed mainly to the continuous re-
placement of the old building stock with newer dwellings based on the stringent re-
quirements of new building regulation on better insulation and more efficient household
electrical appliances. The most significant and rapidly growing sector in terms of en-
ergy consumption has been the tertiary sector. Energy consumption of the tertiary sec-
tor has almost doubled since 1990.

Transport

Since 1990, the final energy consumption in transport has increased by 51% from 5.83
Mtoe in 1990 to 8.8 Mtoe in 2007 and consumed the biggest part of final energy in
Greece with 40.1% of the total final consumption in 2007. At same year, the overall
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energy efficiency of the transport sector has improved by 19.3% compared to 1990.
The efficiency improvement in road transport (12%) was mainly caused by the penetra-
tion of new, more energy efficient cars and heavy vehicles.



2 The Background to Energy Efficiency

2.1 Overall economic context

During the period 1990-2007, GDP in Greece has increased significantly almost by
44% (in constant € 2000 prices) following an annual growth rate of 2.5% (Figure 2.1.1).
For the same period, the increase of added value most of all sectors was also substan-
tial: The added value of the tertiary sector has doubled, the added values of industry
has risen by 44%, and the private consumption of households has increased by 49%
since 1990, exceptionally the added value of agriculture sector decreased by 37%
(Figure 2.1.1, 2.1.2).
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Figure 2.1.1: GDP and Added Value trends in Greece 1990-2007 (Mil.€ in constant 2000 prices)
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INDEX OF VALUE ADDED
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Figure 2.1.2: Index of sectorial Added Values in Greece 1990-2007 (2000=100)

The stimulus for major investment and infrastructure construction for the Olympic
Games and the inflow of EU structural funds has contributed to this good economic
performance. This positive evolution of the Greek economy is clearly reflected by the
big increase in private consumption of the residential sector. The basic axes of this
economic policy were the drastic decrease of the inflation and the gap deficit of the
GDP. In order all these targets to be obtained, a strong income policy was applied
among other measurements, such as stronger tax measures and better checking of tax
returns. Additionally, the rapid increase of the Greek stock exchange performance in
1999 along with the major development of the tertiary sector since mid 90’s, were sig-
nificant contributors in this economic development. Specifically, the year 2000 was a
milestone for the Greek economy when in June 2000 it was decided the admission of
country in the EU zone which contributed to the convergence of the Greek economy to
those of other European countries. It was marked, however, with an acceleration of
inflation in 3.2% (in annual levels).



2.2 Energy consumption trends: by fuel and by sector

Since 1990, primary energy consumption in Greece has increased by 30% from 22.1
Mtoe in 1990 to 31.6 Mtoe in 2007. For the same period final energy consumption
has increased by 33% from 15.0 Mtoe in 1990 to 22.0 Mtoe in 2007 (Figure 2.2.1).
This growing trend mainly comes from the increase of oil consumption by 30.1% (10.2
Mtoe in 1990 to 14.8 Mtoe in 2007) and a major increase in electricity consumption by
48% (2.45 Mtoe in 1990 to 4.8 Mtoe in 2007). Since 1998 by the introduction of Natural
Gas in the energy mix the final consumption has five times increased and this rapidly
growing trend in the near future is expected to be sustained. The final energy con-
sumption of renewable energy sources has also increased by 24.4% over the last 17
years; however this percentage varies from year to year, due to the fluctuation of elec-
tricity generated from large hyrdo power plants. Finally energy from coal products has
decreased from 1.07 Mtoe in 1990 to 0.53 Mtoe in 2007.

Final Energy Consumption By Fuel
Greece 1990-2007
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Figure 2.2.1: Final Energy Consumption by Fuel in Greece (1990-2007)

The share of oil products has slightly decreased by 1.8% since 1990; however oil re-
mains the dominant energy source of final consumers in Greece (Figure 2.2.2). The
energy share of oil has decreased mainly due to the penetration of natural gas in the
country’s energy market since 1998 and the growth of the electricity share by 4.9%.
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Renewables still remain a relatively small share of final energy consumption and the
energy share of coal presents a constant shrinking trend.
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Figure 2.2.2: Share of Final Energy Consumption by Fuel in Greece (1990 vs.2007)

The transport sector consumes the biggest part of final energy consumption in Greece
with 8.8 Mtoe in 2007 (Figure 2.2.3). The amount of energy consumed from transport
activities has increased by 34% since 1990; however the energy share of transport has
been slightly increase by 0.2% (Figure 2.2.4) due to the higher energy demand of the
tertiary and residential sector. Households in 2007 consumed 5.3 Mtoe against 3.1
Mtoe in 1990; namely a 42% total growth in households energy consumption and a
3.1% increase of households energy share. Nevertheless, the most rapidly growing
sector in terms of energy consumption has been the tertiary sector: Energy consump-
tion of the tertiary sector has almost tripled since 1990, following an average growing
trend of 6.7% per year. As a result, the energy share of the tertiary sector was 9.7% in
2007 against 4.4% in 1990. The energy consumption of industry and agriculture re-
mains almost constant and near 1990 levels, therefore the energy share of both sec-
tors in Greece has decreased by 6.5% and 2.9% respectively (Figure 2.2.4).
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Figure 2.2.3: Final Energy Consumption by Sector in Greece (1990-2007)
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2.3 The policy background to energy efficiency

The energy-savings efforts in the country, in last decades, didn’t have a concrete plan-
ning and a specific quantitative target.

The measures for energy efficiency improvement that have been taken occasionally
were fragmentary and temporary with very sort contribution in the reduction of final
energy consumption.

In last years, the energy policies and measures for energy efficiency improvement ap-
pear to change with the obligatory application of European directives like the “Energy
Performance of Buildings”, the "Energy Service Directive" in the final consumption and
the Cogeneration Heat and Power and Renewable Sources directives.

Afterwards the RES, The energy efficiency improvement is the second axis of the re-
cent Greek energy policy for the confrontation of climatic change and the reduction of
dependence from imports of energy. With a line of interventions for the restriction of
demand of energy and for her more efficient use, objective of our country of is 20% of
saving of energy until 2020. One of the first metres that were announced is also the
replacement of old air conditioners simultaneously, high technology, that save energy.

The law 3661/2008 transposes the EPB directive to the Greek legislation in May 2008.
The law is going to be implemented when finalized the Building code regulations, which
is called Regulations for Energy Performance of Buildings (KENAK, before the end of
2009).

The Measure 2.1 of Subprogram 2 of the National Operational Programme for Compe-
titiveness (NOPC) / CSF Ill (2000-2006) was devoted entirely to providing State sup-
port (grants) to private investments in: a) renewables, b) rational use of energy and c)
small-scale (<50 MWe) cogeneration. The total budget of Measure 2.1, for the 2000-
2006 period of CSF I, was 1.07 billion Euros, of which 35.6% or 382 million Euros was
the public subsidy available to RES/RUE/CHP investments. About two-thirds of the
total available subsidy (~ 260 million Euros) was foreseen to be awarded specifically to
RES investment projects (mainly wind parks).

The NSRF (National Strategic Reference Framework) 2007—-2013 constitutes the refer-
ence document for the programming of European Union Funds at national level for the
2007-2013 period. During the elaboration of the 2007-2013 NSRF as a programming
document, a significant number of proposals submitted to the Ministry of Economy and



Finance, guidelines — political choices at a national and European level, quantitative
data and studies were used as input.

The Ministry of Development recently issued a new program named “EXIKONOMO” (it
means SAVE) for municipalities with more than 10,000 citizens. This program aims in
the improvement of energy efficiency in local level, in the promotion of energy efficien-
cy actions with direct applicable results, in the awareness of citizens and executives of
administration and putting questions in energy saving, protection and viable manage-
ment of urban environment.

“Changing air-conditioner” is a new innovative measure concerns the subsidised
replacement and recycling old energy intensive domestic air conditioners. It is a new
action of Ministry of Development that is part-financed by the European Regional De-
velopment Fund (ERDF) and by National Resources. It took place in the framework of
National Strategic Reference Framework (NSRF) 2007-2013, via the Operational Pro-
gram “Competitiveness" (EPAN 11)” and the Regional Operational Programs that in-
clude Regions of Transient Support.

The Ministry of Development in cooperation with the Ministries of Finance and Envi-
ronment, instituted in 4™ July of 2009, a special program for the installation of “Photo-
voltaic Systems up to 10 kWp in building roofs”. The program concerns photovol-
taic systems from which the produced energy is injected in mainland electricity distribu-
tion network.

Finally, in accordance with the requirements of Directive 2006/32/EC, the first National
Energy Efficiency Action Plan (NEEAP) was established and submitted in the Euro-
pean Commission. The measures was selected taking into account the immediate ap-
plicability, with particular emphasis on the overall cost of investment, always with a
view to the anticipated annual saving on the basis of meeting of the 9% target for 2016,
and furthermore the 20% target for 2020

10
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3 Overall Assessment of Energy Efficiency Trends

3.1 Overall trends in energy intensity

Two general indicators are generally used to characterize the overall energy efficiency
trends: the primary energy intensity (i.e. the ratio primary consumption over GDP), and
the final energy intensity (ratio final consumption over GDP). The primary intensity pro-
vides an assessment of the energy productivity of the whole economy. The final inten-
sity characterizes the energy productivity of final consumers only. The final consump-
tion, according to the ODYSSEE definitions, excludes non-energy uses.
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Figure 3.1.1: Primary and Final Energy Intensity in Greece (1990-2007)

The typical characteristic for Greece during the period 1990-1998 was the continuously
increasing intensity of final energy and primary energy (Figure 3.1.1). However after
1998 both primary and final intensity have been decreasing until 2007, ending at a val-
ue of 0.18 koe/ECO0 and 0.12 koe/ECOO0 correspondingly. It is noted that the signifi-
cant reduction of primary and final intensity from 1998 to 1999 was due to changes in
calculation methodology in GDP, VA and some others economic indexes.

In 2007, primary and final energy intensity has decreased by 14.7% and 15.9%
respectively compared to 1990.

11



The different variations between primary and final intensities from 1990 to 2007 are
understandable by the ratio final to primary intensity. The ratio of final to primary ener-
gy intensity has decreased by 1.4% from 66.1% in 1990 to 65.2% in 2007 with the
highest value in 1999 (68.3%). This means that end users have not consumed a share
of the primary generated energy which was consumed by the transformation sector and
non-energy uses.

% / year 1990-1998 1998-2007 1990-2007
Primary intensity 8% -20.7% 14.7%
Final intensity 11% -23.9% 15.9%

Table 3.1: Variations in primary and final energy intensities in Greece (%/year)

3.2 Industry :

Since 1990, the final energy consumption in industry has increased by 14.4%
from 4.0 Mtoe in 1990 to 4.59 Mtoe in 2007 (Figure 3.2.1). This growing trend mainly
comes from the increase of oil consumption by 19.5% (1.75 Mtoe in 1990 to 2.09 Mtoe
in 2007) and a major increase in electricity consumption by 26.4% (1.04 Mtoe in 1990
to 1.32 Mtoe in 2007). Since 1998 by the introduction of Natural Gas in the energy mix
the final consumption has three times increased and this rapidly growing trend in the
near future is expected to be sustained. The final energy consumption of renewable
energy sources has also increased by 26.4% over the last 17 years; however this per-
centage varies from year to year, due to the fluctuation of electricity generated from
large hyrdo power plants. Finally energy from coal products has decreased from 1.03
Mtoe in 1990 to 0.53 Mtoe in 2007.

12
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Final Energy Consumption By Fuel in Industry
Greece 1990-2007
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Figure 3.2.1: Final Energy Consumption by Fuel in Industry in Greece (1990-2007)

The share of oil products has slightly increased by 2% since 1990; however oil remains
the dominant energy source of final consumers in Greece (Figure 3.2.2). The energy
share of oil has increased mainly due to the reduction of coal consumption. Renew-
ables still remain a relatively small share of final energy consumption.

1990 2007

Natutal Gas
0,2%

Hard & Brown Coal
25,8% Natutal Gas

8,9%

Oil products|

Hard & Brown Coal 45,7%

11,6%

Oil products
43,7%

Electricity

26,0% Wood & Waste

Wood & Wast Electricit
00 aste y 5.1%

4,3% 28,7%

Figure 3.2.2: Share of Final Energy Consumption by Fuel in Industry in Greece (1990 vs.2007)



The Non Mineral Metallic industry consumes the biggest part of final energy consump-
tion in Greece with 1.48 Mtoe in 2007 (Figure 3.2.3). However the energy share of Non
Mineral Metallic Industry has been slightly increase by 1.1% (Figure 3.2.4). Primary
Metals industry in 2007 consumed 1.1 Mtoe against 0.87 Mtoe in 1990; namely a
26.5% total growth in Primary Metals energy consumption and a 1.8% increase of Pri-
mary Metals energy share. Nevertheless, the most rapidly growing branch in terms of
energy consumption has been the food industry: Energy consumption of the food in-
dustry has almost doubled since 1990. As a result, the energy share of the food indus-
try was 16.7% in 2007 against 10.7% in 1990. The energy consumption of paper indus-
try remains almost constant and near 1990 levels, therefore the energy share de-
creased by 0.6% (Figure 3.2.4). Finally, the energy consumption of Chemical industry
decreased by 28.2%.

Final Energy Consumption By Branch in Industry
Greece 1990-2007
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Figure 3.2.3: Final Energy Consumption by Branch in Industry in Greece (1990-2007)
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Figure 3.2.4: Share of Final Energy Consumption by Branch in Industry in Greece (1990 vs.2007)

Over the period 1990-2004, the efficiency in the industrial sector (measured at the level
of 10 branches - in terms of energy used per production index or per ton - and aggre-
gated to the whole sector) improved by 7% compared to 1990. This improvement in the
energy efficiency index was the result of major decreases in chemical including rubber
& plastics (57.1%) steel (55.7%) and non ferrous (16.3%) industry. On the other hand,
energy efficiency in textile, equipment goods, food and paper industry has been rapidly
reduced with the corresponding efficiency indexes increasing, especially for equipment
goods industry. (Figure 3.2.5.)

15



Energy Efficiency Index by Branch in Industry
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Figure 3.2.5:Energy Efficiency Index by branch in Industry in Greece (1990-2007)

3.3 Households:

Since 1990, the final energy consumption in households has increased by 72%
from 3.1 Mtoe in 1990 to 5.3 Mtoe in 2007 (Figure 3.3.1). This growing trend mainly
comes from the increase of oil consumption by 74.9% (1.5 Mtoe in 1990 to 2.6 Mtoe in
2007) and a major increase in electricity consumption; electricity consumption almost
doubled since 1990 (0.78 Mtoe in 1990 to 1.5 Mtoe in 2007). Since 1998 by the intro-
duction of Natural Gas in the energy mix the final consumption has rapidly gowned (3.8
ktoe in 1999 to 181 ktoe in 2007) and this rapidly growing trend in the near future is
expected to be sustained. The final energy consumption of renewable energy sources
has also increased by 19.2% over the last 17 years; however this percentage varies
from year to year, due to the fluctuation of electricity generated from large hyrdo power
plants. Finally energy from coal products has decreased from 31.9 ktoe in 1990 to
1ktoe in 2007.
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Final Energy Consumption By Fuel in Households
Greece 1990-2007
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Figure 3.3.1: Final Energy Consumption by Fuel in Households in Greece (1990-2007)

The share of oil products and electricity has slightly increased by 1.2% and 4% respec-
tively since 1990 (Figure 3.3.2). The penetration of natural gas in the country’s energy
market since 1998 led to the growth of natural gas share in final consumption of
households.
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Figure 3.3.2: Share of Final Energy Consumption by Fuel in Households in Greece (1990 vs.2007)
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The biggest part of final energy consumption in households is consuming for space
heating (Figure 3.3.3). Households in 2007 consumed for space heating 3.7 Mtoe
against 2.2 Mtoe in 1990; namely a 63% total growth in space heating energy con-
sumption. The amount of energy consumed from electric appliances and lighting has
almost tripled since 1990 and the energy share has been increase by 7.7% (Figure
3.3.4). The energy consumption for cooking remains almost constant and near 1990
levels, therefore the energy share has decreased by 4.1% (Figure 3.3.4).

Final energy Consumption by End Use
Greece 1990-2007
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Figure 3.3.3: Final Energy Consumption by End Use in Households in Greece (1990-2007)
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1990 2007
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Electrical Appliances 18,3%
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Figure 3.3.4: Share of Final Energy Consumption by Energy Use in Households in Greece (1990 vs.2007)

Since 1990, the specific energy consumption of most of large appliances has de-
creased, due to sensitization of consumers in energy efficiency issues. The biggest
reduction in specific consumption is remarked in washing machines (23.6% reduction
since 1990). However, the amount of energy consumed from TVs has increased from
228 ktoe in 1990 to 286 ktoe in 2007 (Figure 3.3.5) and the energy share has been

increase by 4.3% (Figure 3.3.6).
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Specific Consumption of Large Appliances
Greece 1990-2007
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Figure 3.3.5:Specific Consumption of Large Appliances in Greece (1990-2007)
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Figure 3.3.6: Share of Specific Consumption of Large Appliances in Greece (1990 vs.2007)

20



Energy Efficiency Policies and Measures in Greece in 2007

3.4 Services:

The typical characteristic for services in Greece during the period 1990-1998 was the
continuously increasing of energy and electricity intensity (Figure 3.4.1). It is noted that
the significant reduction of energy and electricity intensity from 1998 to 1999 was due
to changes in calculation methodology in GDP, VA and some others economic indexes.

In 2007, energy and electricity intensity has increased by 5% and 21% respective-
ly compared to 1990.
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Figure 3.4.1: Energy Intensity Service Sector in Greece (1990-2007)

Final energy consumption in service sector almost tripled from 0.7 Mtoe in 1990 to 2.1
Mtoe in 2007 (Figure 3.4.1). This growing trend comes from the increase of electricity
consumption (0.48 Mtoe in 1990 to 1.6 Mtoe in 2007) and a major increase in oil con-
sumption (0.21 Mtoe in 1990 to 0.41 Mtoe in 2007). Since 1998 by the introduction of
Natural Gas in the energy mix the final consumption has rapidly increased and this
rapidly growing trend in the near future is expected to be sustained.
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Final Energy Consumption by Fuel
Greece 1990-2007
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Figure 3.4.2: Final Energy Consumption by Fuel in Services in Greece (1990-2007)

The share of oil products has decreased by 11.1% since 1990 (Figure 3.4.3). The en-
ergy share of oil has decreased mainly due to the penetration of natural gas in the
country’s energy market since 1998 and the growth of the electricity share by 6.8%.

1990 2007

Oil Products . Others
30,4% Oil Products 0.2%

19,3%

Natural Gas
4,9%

Natural Gas
0,8%

Electricity
68,8%

Electricity
75,6%

Figure 3.4.3: Share of Final Energy Consumption by Fuel in Services in Greece (1990 vs.2007)
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The unit energy and electricity consumption per employee has almost doubled since
1990, following an average increasing of 3.7% and 4.1% respectively.

Unit Consumption per employee
Greece 1990-2007
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Figure 3.4.4: Unit Consumption per employee of Services in Greece (1990-2007)

35 Transport:

Since 1990, the final energy consumption in transport has increased by 51% from 5.83
Mtoe in 1990 to 8.8 Mtoe in 2007 (Figure 3.5.1). This growing trend mainly comes from
the increase of oil consumption by 50.6% (8.7 Mtoe in 1990 to 5.82 Mtoe in 2007)
Since 1998 by the introduction of Natural Gas in the energy mix the final consumption
has doubled and this rapidly growing trend in the near future is expected to be sus-
tained. Oil products remain the main fuel in transport.
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Final energy Consumption by Fuel
Greece 1990-2007
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Figure 3.5.1: Final Energy Consumption by Fuel in Transport in Greece (1990-2007)

The biggest part of final energy consumption in transport is consumed by road trans-
port (Figure 3.5.2). The amount of energy consumed from road transport activities has
increased by 79% since 1990. Cars in 2007 consumed 3.1 Mtoe against 1.6 Mtoe in
1990. Nevertheless, the most rapidly growing type of vehicle in terms of energy con-
sumption has been the motorcycles: Energy consumption of motorcycles has almost
tripled since 1990. The energy consumption of rail transport has decreased by 18.5%
(Figure 3.5.2).
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Energy Consumption By type of Vechicle
Greece 1990-2007
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Figure 3.5.2: Final Energy Consumption by Type of Vechicle in Greece (1990-2007)

The specific consumption of cars has decreased by 23.8%, following an annual aver-
age reduction of 1.6% (Figure 3.5.3).
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Figure 3.5.3: Specific Consumption by Type of Car in Greece (1990-2007)
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In 2007, the overall energy efficiency of the transport sector has improved by 19.3%
compared to 1990. The efficiency improvement in road transport (12%) was mainly
caused by the penetration of new, more energy efficient cars and heavy vehicles.The
energy efficiency of air and rail transport also improved significantly by about 52% and
28% correspondingly due to more efficient means and better energy management
(Figure 3.5.4).

Energy Efficiency Index

250

200 |

150

2000=100

100

50

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 ~ 2003 2004 2005 2006 2007
Year

‘—O—road —#— cars =& trucks & light vehicles buses == motorcycles =—@=rail transport == air transport

Figure 3.5.4:Energy Efficiency Index in Transport in Greece (1990-2007)
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3.6 Assessment of energy efficiency/savings through
ODEX:

Over the period 1990-2004, the energy efficiency index (ODEX) for all sectors in
Greece decreased regularly by 19.6%. This improvement is due to mainly transport
and households contribution, whereas the energy efficiency index of industry sector
decreased less.
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Figure 3.6.1: Energy efficiency index in Greece (1990-2007)
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Figure 3.6.2: Energy Savings by Sector in Greece (1990-2007)

3.7 CO,-emissions trends:

During the period 1997-2007 total CO, emissions -including electricity- have been in-
creased by 40.9% in Greece. Figure 3.7.1 indicates the increasing trend of CO, emis-
sions and the distribution of CO, emissions by sector. In 2007, the most CO, intensive
sector was transport which generate 50.2% of the total CO, emissions. The corres-
ponding CO, share in 2007 for households was 18.5%, industry 22.5%, tertiary 3.2%
and agriculture 5.5%. In 1990 the respective percentages were 14.2% for households,
43.9% for transport, 31.4% for industry 1.6% for tertiary and 8.9% for agriculture (Fig-
ure 3.7.2).
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CO2 emissions trends by Sector
Greece 1990-2007
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Figure 3.7.1: CO2 emmisions trends by Sector in Greece (1990-2007)
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Figure 3.7.2: Share of CO2 emmisions trends by Sector in Greece (1990-2007)
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CO2 Emission Index by Sector
Greece 1990-2007
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4 Energy efficiency measures
4.1 Recent Energy Efficiency Measures

This chapter provides shortly some important and recent energy efficiency measures
which have been implemented in Greece. Some of these measures are extracted from
the MURE database (www.mure2.com). The MURE database provides comprehensive

and detailed information on energy efficiency measures all sectors for twenty-five EU
member states. A comprehensive list of measures for Greece is available in Annex 1.
Some new measures described below are implemented or will be implemented in the
near future as explicitly was described in the National Energy Efficiency Action Plan of
Greece it was successfully accepted by EC.

Residential/ Tertiary Sector

A new buildings code regulations for the rational use of energy and energy conserva-
tion named (KENAK) is being prepared, which will replace the existing code regulations
on the thermal insulation of buildings. This will establish minimum energy standards for
new and renovated buildings, energy audits and energy labelling of buildings according
to EU Directive 2002/91/EC — “Energy Performance Building Directive — EPBD” was
transposed into Greek legislation and entered into force on May 2008. The implemen-
tation of the EPBD in Greece is the responsibility of the Ministry of Development and
the Ministry of Environment. The execution orders are the responsibility of the Minis-
tries of Development and Environment.

Status of the implementation

Calculation procedures

Greece is in the process of setting the regulations for the EPBD (general de-
sign/inspection principles and minimum requirements for the building cell, lighting,
boiler/heating system, air conditioning etc). A draft regulation is by now ready about
the calculation methodology for energy efficient building (art. 3). It is foreseen that they
will be adopted by the Government before the end of 2009. There will be specific pro-
cedures for dwellings and for other buildings.

Requirements for new buildings

In the draft regulation is described the minimum requirements for all types of new build-
ings. The draft regulation undertook CRES and Hellenic Technical Chamber of Engi-
neers on behalf of the Ministry of Development. The regulations will be in force for
building permits requested before end of 2009.

The type and level of requirements are depending from the type of building (dwellings,
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office buildings, schools etc...) and cover:

Maximum U-value;
> Requirement on average insulation level;
> Maximum primary energy consumption per mz2 of floor area;

> Boiler and air conditioner efficiencies.

New buildings should produce an energy study for the building permit to be issued. The
proof of compliance must be made after completion of the building. It is foreseen that
control of the regulation is the responsibility of the Regional Authorities (the existing
Building Permit Offices) where the building is located.

Requirements for existing buildings

The procedure followed for the new buildings covers also existing buildings that will be
renovated. The ongoing studies examine minimum requirements for new building com-
ponents when building is renovated and for extensions to existing buildings.

The requirements will be formally adopted before end of 2009.

Certification of buildings

Furthermore, the requirements regarding the certification of buildings will be adopted
by the Government before end of 2009. The general certificate model to be used will be
the A to G label. There are considerations, however to allow for more categories above
the B level (eg. A+, A, A- etc.), to stimulate competition towards very efficient building
design in the future Certification will be obligatory for new buildings with a building
permit after January 2010. This date will also hold for public buildings, and other build-
ings when rented or sold.

Inspection of boilers and air conditioning

The plan for Inspection of boilers has been, also, prepared by the Ministry of Develop-
ment and is under review by Ministry of Environment. It will replace existing boiler in-
spection procedures undertaken by the Ministry of Environment.

Relevant information

Detailed brochures as well as official texts and tools are available on the national web-
sites

(eg.http://www.cres.gr/kape/publications/download.htm, www.cres/gr/greenbuilding,

www.ypan.gr ).
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Public sector

The Ministry of Development in the June 2008 issued a common ministerial decision
[CMD]. With the CMD, are imposed obligatory metres for the regulation of lighting,
ventilation, heating, cooling, power factor correction and load balancing in the all build-
ings of the public and wider public sector. while are also proposed moreover metres of
energy saving .

Concisely, the present [CMD] is reported in the:

1. Obligation of connection (where exists already network) with the network of
natural gas

2. Power factor correction and load balancing
3. Preventive, regular maintenance of air-conditioning installations

4. Observation of various standards CEN for determination the desirable and al-
lowed indoor temperatures, the required quantity of fresh air, as well as the le-
vels of adequate lighting depending on the room space.

5. Replacement of bulbs with more energy efficient (class A or A+).
6. Installation of Building Automation Systems (where they do not exist)
7. Use of suitable chill paints

Additionally, in the CMD is reported the duties for the energy auditor, person in
charge for monitoring and evaluation of energy saving for one or more buildings.

The Ministry of Development recently issued a new program named “EXIKONOMO” (it
means SAVE) for municipalities with more than 10,000 citizens. This program aims in
the improvement of energy efficiency in local level, in the promotion of energy efficien-
cy actions with direct applicable results, in the awareness of citizens and executives of
administration and putting questions in energy saving, protection and viable manage-
ment of urban environment.

Actions are categorized in five (5) Axes, as follows:

1. Projects for energy efficiency improvement in existing buildings, implementation
of technological measures in municipal buildings for various categories as Town
halls, buildings of municipal services, cultural centers, schools, buildings of mul-
ti-sports and training centers, special buildings etc.

2. Projects concerns reconstruction of roads, squares, parks and other public
areas of municipalities and building installations energy efficiency improvement.

3. Pilot actions in public urban transport.
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4. Technical interventions in others specific urban infrastructures with low cost in-
vestments for the improvement of energy efficiency for instance in pump plants,
biological waste treatment plants etc.

5. Information dissemination activities to raise public awareness, energy monitor-
ing.
Each approved project will be financed by 70% in its total budget. The municipality will

pay the rest 30% of total budget during the period (2009-2012). This program is in
progress.

Transport Sector
Labeling for new cars

Joint Ministerial Decision 90364/25.1.2002 concerning the introduction of fuel con-
sumption and CO2 emissions labeling for new cars, issued by the Ministries of Trans-
port, Economy, Development and Environment implements the EU Council Directive
1999/94/EC in Greece since 31/01/2002.

The implementation of Directive 1999/94/EC is supervised from the Ministry of Envi-
ronment, Public Works and Physical Planning which is responsible for the production of
materials, control and official reporting to EC and CO2-monitoring following Decision
1753/99/EC. The Ministry of Transport is responsible for gathering the required fuel
and CO2 data and finally the Ministry of Development is responsible for the monitoring
of the Directive with controls transaction and penalties enforcement. The Association of
Motor Vehicles Importers-Representatives (AMVIR) in collaboration with the Ministries
of Transport and Environment has a significant role in gathering data from its members,
production and distribution of relative printed material as well as dissemination of in-
formation and material to car merchants and importers.

Improvements in Public Transport Networks

The existing metro Line 3 extended by 4.3 km long with three (3) new stations in May
2007. The Metro network continues to be expanded with the construction of new Sta-
tions, while the next 1.5 kilometers of Line 3 towards HAIDARI with one new Station is
already at an advanced construction phase. It is noted that this contracting work also
includes the construction of a parking facility for private vehicles right next to this Sta-
tion with an overall capacity of 380 places.

The construction works executed in the three more new Stations of Line 3
(HOLARGOS and AGHIA PARASKEVI) are currently in full swing.
NOMISMATOKOPIO Station was delivered to public in the 2nd of September 2009,
while HOLARGOS Station is expected to be completed within December 2009. In the
framework of the same contracting work a Bus Transfer Station shall be constructed in
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the area of NOMISMATOKOPIO station which is the first Metro Station on Messogion
Avenue that travelers from Agia Paraskevi, Messogia region and the eastern suburbs
of Attica region meet, along with an underground Parking Facility for private vehicles of
a capacity of 630 places.

Industrial Sector
Obligatory Auditing of Large Industrial Installations

The measure forces all industries with installed power capacity greater than 75 kW to
keep records concerning their energy balance (energy auditing). These records include
information for energy purchases, energy consumption, stock of the utilized forms of
energy sources and information for the production level. The measure also specifies
the methodology for computing:

(a) The average specific consumption
(b) The consumed energy
(c) The production level.

The implementation and the monitoring of the measure is responsibility of the Ministry
of Environment, Physical Planning and Public Works

Regardless of the above measure, the Centre for Renewable Energy Sources (CRES)
conducts surveys on energy consumption using energy audits in industry and makes
recommendations on energy efficiency. Up to 2004, a total of 140 energy audits had
been performed from CRES on industrial processes.

Cross-cutting measures
2.1 National Development Law (Law 3299/04)

This is a financial instrument-umbrella, covering all private investments in Greece, in all
sectors of economic activity. It has a strong regional character, in that the level of pub-
lic support depends strongly on the particular geographic region, in which the given
private investment is planned to materialize. Regions with high unemployment rates
and low incomes per capita receive the highest investment subsidies from the State.

Investments in RES installations (both electricity- and heat - producing ones) have a
favored status under Law 3299/04, similar to the one bestowed to other selected cate-
gories of investments, such as investments in high technology, environmental protec-
tion, tourism, etc. More specifically, the main provisions of Law 3299/04, concerning
public support of RES investments are as follows:
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+ 35% public subsidy is granted on the total eligible RES investment cost (including
grid connection cost). The level of subsidy is 40% in Thrace and in the border
zone (20 km) of East Macedonia and Epirus, while it is 30% in the prefectures of
Attica and Thessaloniki

+ Alternatively, 100% tax deduction of the total eligible RES investment cost is
granted for a 10-year period

* The level (%) of public subsidy is increased by 5 to 15 (bonus) percentage points
in the following cases :

i) New enterprises (< 1 year) : 5% bonus

i) Small & medium-sized enterprises : 5-15% bonus (SMEs in border regions of
low GDP receive the maximum bonus)

In all case above, the overall level of public subsidy cannot exceed 55%

» The level of subsidy or tax deduction is independent of the RES technology (wind,
biomass, small hydro, etc.)

* Required own capital : 25% (min) of the total investment cost

* Minimum investment cost required : 100,000-500,000 Euro (depending on size of
enterprise)

* Maximum subsidy granted : 20 million Euro (cumulative over 5 years)
* Installation license is required for project application (grant proposal)

Proposals for private investments can be submitted to the National Development Law
at any time and they are evaluated on their own merit, i.e. independently of other sub-
mitted proposals. Law 3299/04 does not have any total budget cup, thus there is (theo-
retically) no limit in the number and budget of proposals that can be funded.

The payment of the public subsidy granted to an investment project is made in two in-
stalments. The first 50% is paid upon completion of the 50% of the project, while the
remaining 50% is paid upon official certification of full project completion and beginning
of its commercial operation. Up to thirty per cent (30%) of the total subsidy can be paid
to the investor as down payment, provided that he furnishes an equivalent (+ 10%)
letter of guarantee. A revised project budget of up to 115% can be approved (and cov-
ered by public subsidy), in the course of realization of the investment.

2.2 National Operational Programme for Competitiveness / CSF Il (2000-2006)
(Measures 2.1, 6.3 & 6.5)

The Measure 2.1 of Subprogram 2 of the National Operational Programme for Compe-
titiveness (NOPC) / CSF 11l (2000-2006) was devoted entirely to providing State sup-
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port (grants) to private investments in: a) renewables, b) rational use of energy and c)
small-scale (<50 MWe) cogeneration. The total budget of Measure 2.1, for the 2000-
2006 period of CSF I, was 1.07 billion Euros, of which 35.6% or 382 million Euros was
the public subsidy available to RES/RUE/CHP investments. About two-thirds of the
total available subsidy (~ 260 million Euros) were foreseen to be awarded specifically
to RES investment projects (mainly wind parks).

The main provisions of Measure 2.1 of NOPC, concerning public support of RES in-
vestments, were as follows:

* Public subsidy (grant) on the total eligible RES investment cost :

- Wind parks, conventional solar thermal units : 30%

- Small hydro, biomass, geothermal, high-tech solar thermal units &
passive solar : 40%

- Photovoltaics : 40-50%

* Level of subsidy (%) was independent of the geographical region of the country
(except for photovoltaics)

* Required own capital : 30% (min) of the total investment cost
* Minimum investment cost required : 44,000 Euro
» Maximum investment cost subsidized : 44 million Euro
* Installation license is required for project application (grant proposal)

Grants were awarded to RES projects by Measure 2.1 of NOPC (Action 2.1.3) following
rounds of public calls for RES / RUE / CHP investment proposals and subsequent
competitive evaluation of the submitted proposals (per round). Up to 80% of the public
subsidy granted to an investment project can be paid by gradual instalments (against
invoices) during the realisation of the project. The remaining 20% was paid upon official
certification of full project completion and beginning of its commercial operation.

By the end of March 2004, 650 investment proposals had been submitted, overall, to
the past calls and rounds of Action 2.1.3, having a total budget of about 2.3 billion Eu-
ro. Three hundred and twenty seven (327) of these proposals had been approved for
public subsidy, having a total budget of about 1.2 billion Euros. One hundred and twen-
ty six (126) investment projects had signed the relevant public support / materialization
contract. These projects had a total budget of 373 million Euro. In December 2004, the
results of the latest round of calls for proposals were announced: 44 RES projects were
approved for public grant (capital subsidy), having a total budget of about 107 million
Euro. Based on the approved projects, it is expected that installed capacity from new
renewables and cogeneration will increase by up to 930 MW. This would correspond to
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an annual energy generation of 3.4 TWh. The annual decrease of CO2 emissions will
amount to a total 4 Mt CO2.

2.3 National Strategic Reference Framework

The NSRF (National Strategic Reference Framework) 2007—-2013 constitutes the refer-
ence document for the programming of European Union Funds at national level for the
2007-2013 period. It was elaborated within the framework of the new strategic ap-
proach to the Cohesion Policy of the European Union, according to which NSRF
“...ensures that the assistance from the Funds is consistent with the Community stra-
tegic guidelines on cohesion and identifies the link between Community priorities, on
the one hand, and the national reform programme, on the other.”

During the elaboration of the 2007-2013 NSRF as a programming document, a signifi-
cant number of proposals submitted to the Ministry of Economy and Finance, guide-
lines — political choices at a national and European level, quantitative data and studies
were used as input.

Based on the above, the NSRF targeting was structured over 4 levels:
o the NSRF strategic objectives level,

o the thematic (5) and spatial (3) priorities level, as required by the Gen-
eral Regulation of the Funds,

¢ the level of the General Objectives, in which each thematic priority is
subdivided,

o the level of special targets and of main means of achievement.

The architecture of the NSRF 2007-2013 Operational Programmes (OPs) was formu-
lated in such a way as to implement the country's strategic choices in the best possible
manner, whilst also taking into account new data for the programming period 2007—
2013 (63% of the country's population in a state of transitional support).

The new scheme is characterized by a number of Operational Programmers in relation
to the previous 2000—2006 period, leading to a more flexible management scheme: the
country’s strategic planning for the 2007 - 2013 period will be implemented through
eight (8) Sectoral OPs, five (5) Regional OPs and twelve (12) European Territorial Co-
operation OPs. Thus, during the 2007-2013 period, all accessibility infrastructure
projects will be implemented through a single OP, while there will no longer be a dis-
tinct OP for the sectors of health and culture and the relevant actions will be carried out
through Regional and Sectoral OPs.

The allocation of Community resources for Cohesion Policy of period 2007-2013, was
decided at the session of the European Council held in December 2005. Greece is al-
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located EUR 20.4 billion (in current values). These resources will be used to finance
interventions through the European Regional Development Fund (ERDF), the Euro-
pean Social Fund (ESF) and the Cohesion Fund.

Comparing to programming period 2000-2006, where the sum of all Greek Regions
were eligible areas classified under Objective 1, in the new 2007-2013 programming
period, five Greek Regions which exceed the pre-determined development levels, have
been included under a transitional support scheme.

The total amount of funding, as well as its annual allocation, is separately designated
for each type of Region. Thus, a total amount of EUR 9.4 billion is allocated to the 8
Regions classified under Objective Convergence. EUR 6.5 billion is allocated to the 3
Statistical phasing out Regions (Attica, Central and Western Macedonia). In The 2
Phasing In Regions (Mainland Greece, Southern Aegean) are allocated EUR 0.63 bil-
lion. Additionally, for the Programmes falling under Objective 3, there are Community
funds available in the amount of EUR 0.21 billion. As laid down in the Greek National
Strategic Reference Framework, from the total amount of the aforementioned amounts
(namely EUR 16.7 billion,) EUR 12.36 billion is channeled to the new Operational Pro-
grammes through the European Regional Development Fund (ERDF) and the remain-
ing EUR 4.36 billion will be channeled thereto through the European Social Fund
(ESF).

Additionally, Community funds of EUR 3.7 billion are earmarked for Greece through the
Cohesion Fund.

Finally, EUR 3.9 billion, are invested to Greek regions, through the Programmes of the
Ministry of Rural Development and Food. These resources are part of the European
Agricultural Fund for Rural Development (EAFRD and the European Fisheries Fund
(EFF)
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4.2 Patterns and Dynamics of Energy Efficiency Measures

In this section the use of spider graphs illustrates the patterns for each separate sector
of the energy policies and measures in Greece.

Spider diagrams are a graphical presentation of the distribution of energy efficiency
policies. They provide an overview of the type of measures a country has implemented.

Spider diagrams are constructed by assigning each energy policy and measure in each
sector to one or more of the following categories:

e Financial

e Fiscal

e Information-Education
e Legislative-Normative
e Legislative-Informative
e Infrastructure

e Social Planning/ Organisational

Cooperative Measures
e Cross-cutting Measures with Sector Specifics

The wider spread the policies in a sector the more equally spread the measures on the
different axes.

It is notable, that in all sectors the measures that applied concern more than one of the
categories that mentioned above.

Residential Sector

From (figure 4.2.1.),it is obvious that the residential sector the dominant role in MURE
database plays the legislative — normative measures with 100%, fiscal tariffs with 50%,
legislative - informative and financial with 25%.
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Figure 4.2.1: Patterns of Residential Sector Policies and Measures — MURE Database

Comparing with measures applied in 2006, in residential sector the dominant role in
MURE database still play the legislative — normative measures, and the percentile of
legislative - informative and fiscal tariffs measures has increased.

Transport Sector

In the transport sector (figure 4.2.2), it can be seen that the measures are a mixture of
legislative — normative and infrastructure with 25% each, and fiscal, financial, legisla-
tive-informative and social planning with 12% each.
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Figure 4.2.2: Patterns of Transport Sector Policies and Measures — MURE Database

Industrial Sector

In the industrial sector (figure 4.2.3), it can be seen that the measures are a mixture of

legislative — informative with 100%, information-education, fiscal, and normative with
50% each.
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— Normative

Legislative-Informative

Figure 4.2.3: Patterns of Industrial Sector Policies and Measures — MURE Database
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Tertiary Sector

The most important measures for the tertiary sector (figure 4.2.4) are legislative - nor-
mative and legislative-informative represented 60% each of total. Education-
information-training, financial and cooperative measures represent the 20% each.
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Figure 4.2.4: Patterns of Tertiary Sector Policies and Measures — MURE Database
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4.3 Innovative Energy Efficiency Measures

The Ministry of Development recently issued a new program named “EXIKONOMO” (it
means SAVE) for municipalities with more than 10,000 citizens. This program aims in
the improvement of energy efficiency in local level, in the promotion of energy efficien-
cy actions with direct applicable results, in the awareness of citizens and executives of
administration and putting questions in energy saving, protection and viable manage-
ment of urban environment.

Actions are categorized in five (5) Axes, as follows:

6. Projects for energy efficiency improvement in existing buildings, implementation
of technological measures in municipal buildings for various categories as Town
halls, buildings of municipal services, cultural centers, schools, buildings of mul-
ti-sports and training centers, special buildings etc.

7. Projects concerns reconstruction of roads, squares, parks and other public
areas of municipalities and building installations energy efficiency improvement.

8. Pilot actions in public urban transport.

9. Technical interventions in others specific urban infrastructures with low cost in-
vestments for the improvement of energy efficiency for instance in pump plants,
biological waste treatment plants etc.

10. Information dissemination activities to raise public awareness, energy monitor-
ing.
Each approved project will be financed by 70% in its total budget. The municipality will

pay the rest 30% of total budget during the period (2009-2012). This program is in
progress.

“Changing air-conditioner” is a new innovative measure concerns the subsidised
replacement and recycling old energy intensive domestic air conditioners. It is a new
action of Ministry of Development that is part-financed by the European Regional De-
velopment Fund (ERDF) and by National Resources. It took place in the framework of
National Strategic Reference Framework (NSRF) 2007-2013, via the Operational Pro-
gram “Competitiveness" (EPAN II)” and the Regional Operational Programs that in-
clude Regions of Transient Support. The total budget of action amounted in the
45.000.000 €. The action started on 5th of June 2009 and was completed on 22ed of
August 2009. In this period was replaced successfully about 134,000 air conditioners
installations by new ones with inverter and class A, A++.
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The energy saving is estimated in 49.56 GWh/year and respectively the reduction of
CO2 emissions are 43.61 thousands tones/year.

The action was addressed in households and small business consumers use old do-
mestic appliances of air conditioners and they wished to replace them. Each consumer
withdrew up to two (2) appliances and bought new technology inverter and high energy
class. The subsidy was 35% of retail price of each new appliance, with maximum limit
of subsidy the 500 €. All withdrawn appliances are provided by the shops for recycling.
The measure was implemented to the whole State.

Price support for RES and CHP

The Minister of Development established a new law 3468/2006 in May 2006, replaced
the Law 2773 of 1999, regarding the promotion of Electricity Generated from Renewab-
le Energy Sources and high-Efficiency Cogeneration of Heat and Power and Miscella-
neous Provisions (Official Gazette A’ 129) for the promotion of RES and in order to
speed up the licensing procedures and to reform the electric energy production from
renewable energy sources. The new law sets a new reality and a landmark in the pro-
duction of electric energy from geothermal sources, wind farms, photovoltaic systems
and hydroelectric stations.

The bill simplifies the licensing procedures, the guaranteed market price is increased
five-fold and the market time expands from 10 to 20 years while the licensing deadlines
are being reduced and the special levy for the local administration organizations hos-
ting such companies is raised to 3%. The Greek Parliament has approved the new
RES legislation on the 6th of June.

Summary of the introduced changes

1. Financial incentives for RES investments, especially for solar and photovoltaic sys-
tems whereas the prices of tariff system are increased up to 600%.

2. Restructuring of the corresponding deadlines for installation & operation license
permits in order to speed up the whole procedure.

3. Incorporation of the Preliminary Environmental Impact Appraisal into the operation
permit, targeted to accelerate and rationalise the overall licensing procedure.

4. Increase of the upper limit for the power capacity of RES installations that are exclu-
ded from the operation licensing procedure. Specifically, are excluded from the licen-
sing procedure RES power installations from:

a) geothermal energy with power capacity < 0,5 MWe,
b) biomass or biofules with power capacity < 100 kWe,

c) PV systems with power capacity < 150 kWe,
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d) wind energy with power capacity

- <20 kWe forisolated autonomous microgrids

- <40 kWe, for the not connected islands

- <50 KWe, for grid connected installations

e) other RES technologies with power capacity < 50 kWe.

Increase of the power capacity of small hydroelectric units from 10 MW to 20MW.

6. The RES-electricity production of an ‘independent power producer’, or the surplus
electricity production of a RES ‘autoproducer’, is sold to the HTSO at a fair predeter-
mined buy-back rate, which is not dependent on the PPC’s corresponding consumer
electricity rate and can be varied in relation with applied RES technology.

7. The HTSO is obligated to enter into a 10-year contract (PPA) with the RES-
electricity producer, for the purchase of his electricity. The contract always includes a
unilateral renewal option for 10 more years.

8. Establishment of a licensing procedure for the operation of geothermal and hybrid
plants

9. Formation of expert committees for the evaluation and disengagement of large RES
/ CHP investments from bureaucratic procedures and delays towards the immediate
solution of the relevant license time constrains.

10. The harmonisation of RES-electricity tariffication system between ‘autoprodu-
cers’, i.e. RES producers consuming part of their electricity production and selling the
surplus to the grid, and ‘independent power producers’, i.e. RES producers selling their
entire electricity production to the grid.

11. The HTSO is obligated to grant priority access (priority in load dispatching) to
RES electricity-producing installations without a limit to the power capacity.

12. The organisation of the relevant system for issuing guarantees of origin and the
establishment of the relevant monitoring body.

13. Mandatory submission of the RES resource assessment measurements by a ce
rtified body.

14. Favourable treatment of petitions for RES electricity generation permits whereas
the legal status of the RES project owner is of a public basis with the participation of
municipality companies.

The simplification of the licensing procedures which should plants on the time needed
for all the authorisations
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In addition there is a list of tax incentives, to be instituted and becoming active from
1/1/2007, towards the promotion of the use of RES electricity. Namely:

- 20% rebate for the purchase of solar thermal collectors and the installation of a cent-
ral system with the use of natural gas or solar energy.

- up to a 20% rebate for non-connected RES electricity systems (e.g. PV, small wind
turbines, RES microchip) and for the thermal insulation of buildings.

- increase of the maximum detectable amount for the installation of a natural gas sys-
tem from 500 to 700 €.

The Ministry of Development in cooperation with the Ministries of Finance and Envi-
ronment, instituted in 4™ July of 2009, a special program for the installation of “Photo-
voltaic Systems up to 10 kWp in building roofs”. The program concerns photovol-
taic systems from which the produced energy is injected in mainland electricity distribu-
tion network.

The action is addressed in consumers of households and small business buildings
which have the ownership of the building. The price of produced energy from the
photovoltaic system is 0.55 Euro/kWh, for the Compensation Contracts that will be
signed until 2011. The price will be 5% lower for Contracts that will be singed from
2012 to 2019.

The produced energy from PVS in the building is counted together with the consumed
one. The consumer will be charged for electricity according the difference of con-
sumed-produced energy and in accordance with the price of electricity from the Energy
Producer.

In transport sector, the economical, safe and eco-driving techniques and rules have
included in the training courses for the driving license. Moreover, 100 new CNG gar-
bage collection trucks have inserted in the fleet of selected municipalities. Licenses
have been given at private Vehicle Technical Testing Stations (VTS) for MOT testing of
private cars and the period for technical inspection was reduced to 2 years for the stock
of cars and after 3 years for new ones.
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4.4 Energy efficiency measure evaluations

44.1 Semi-quantitative Impact Estimates of Energy Efficiency
Measures

In Annex 2 presents an overview of Greek policy measures which are included in the
MURE database, tabulated in each sector separately. The last column shows the re-
spective semi-quantitative impact assessment for all Greek measures in the MURE
database.

In Figure 4.4.1, the number of measures in each qualitative impact evaluation category
is summarized. The highest number of high-impact measures is appeared in the trans-
port and tertiary sectors. Mostly, legislative/normative and infrastructure measures
(Obligatory replacement of all lighting systems of low energy output in public sector,
obligatory installation of thermal solar systems in buildings, improvements in Road
Transport Infrastructure and Technical Inspection of Vehicles) are assigned to this im-
pact category. The impact of some legislative and the financial measures in the house-
hold sector is seemed to be in the low category.

In the transport sector, the high impact measures are legislative/normative and infra-
structure. The most effective ones are: Improvements in Road Transport Infrastructure,
improvements in Public Transport Networks and the technical Inspection of Vehicles
Incentives for replacement of medium and heavy vehicles (>3,5 tn & >10 yr). The re-
placement and promotion of Low Polluting Vehicles, the introduction of Biofuels and the
urban mobility plans are medium impact measures. Finally, the Energy and CO2 label-
ling for new cars is low impact measure.

In industry, only one measure is considered as a high-impact measure, the incentives
for obligatory implementation of Energy Management Systems whereas the promotion
of voluntary agreements in industrial sector is medium impact measure

In the tertiary sector, three measures are in the high-impact category: Energy savings
in Local Self-Governments. - "Economize" program, Energy Performance of Buildings
of Tertiary sector and the obligatory replacement of all lighting systems of low energy
output in public sector .The other two measures are categorized as medium and low
impact.

Finally, the cross cutting measures are in the high impact category.
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Semi-quantitative impact evaluation by Sector
Greece 1990-2007

Number of measures

Residential Transport Industry Tertiary Cross Cutting
Sector

|0 Low EMedium DHigh |

Figure 4.4.1: Semi-quantitative impact evaluation by sector - MURE Database

4.4.2 Lessons from Quantitative Energy Efficiency Measure
Evaluations

Evaluation of building regulation

The measure concerns the direct adopting of legislative regulation for harmonization in
Greek Law the Energy Performance of Building Directive (EPBD). A regulation, which
is called Regulations for Energy Performance of Buildings (KENAK), is expected to be
implemented during 2008.

The energy performance of building is calculated taking into account the following fac-
tors:

1) thermal characteristics of building, including air hermeticity

2) heating and hot water production and supply systems, including insulation cha-
racteristics

3) Air conditioning equipment
4) Technical and natural ventilation
5) Lighting systems

6) Placement and exposure of building
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7) Passive solar systems and solar protection
8) Internal climatic conditions

Additionally, in some cases, the positive contribution of the following factors is taking
account:

1) Active solar systems and alternative thermal, cooling and electricity production
systems that based on RES

2) Electricity that produced through CHP
3) Natural lighting

Results

By measure implementation in new and renovated buildings, it is estimated that the
energy saving will be 20% in relation to the conventional methods of construction.

It is estimated that the annual energy savings will be:

Sector 2010 2016
Households (TJ) 756 3060
Tertiary (TJ) 1350 4050
Public (TJ) 97 292

Total energy savings

Ex-post evaluation 1995 2000
direct CO, (kt)
Energy (TJ)
(Fuels/Electricity)
Ex-ante evaluation 1995 2000 2010 2016

direct CO, (kt)

Energy (TJ) 2203 7402
(Fuels/Electricity)

Measure Impact Level

O low O medium M high
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Evaluation of Program for financial support of technological investments in en-
ergy efficiency

The Ministry of Development, since 2000, has subsidized hundreds of projects that
concern the energy efficiency, the combined production of heat and power and the re-
newable energy sources through the Operational Programme of “Competitiveness”
2000-2006 of Third European Unions Community Support Framework.

Methods
The Ministry of Development will provide financial support to:
1. private investments in projects which concern:

e Renewable energy sources

e Combined production of heat and power/cooling

e Energy Savings

e Substitution of conventional fuels

through financial resources from Operational Program of Competitiveness, National
Strategic Reference Framework and the Developmental Law.

2. promotion of corporation between enterprises and research institutions for projects
of technological development for innovation in products and services, which will lead
to:

¢ the reduction of cost and the increasing of RES technologies performance

¢ the development of new technological procedures and structural materials for
energy savings in buildings, industry and transport.

Results

The energy savings are estimated to be:

Ex-post evaluation 1995 2000
direct CO, (kt)
Energy (TJ)
(Fuels/Electricity)
Ex-ante evaluation 1995 2000 2010 2016
direct CO, (kt)

Energy (TJ) 1080 3600
(Fuels/Electricity)
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The total financial support is estimated to be 750 mil. €

O low

Measure Impact Level

O medium

M high

52




Energy Efficiency Policies and Measures in Greece in 2007

5 National Developments under the EU Energy Effi-
ciency Directive and the 20% Energy Efficiency
Target of the EU

In accordance with the requirements of Directive 2006/32/EC, the first National Energy
Efficiency Action Plan (NEEAP) was established and submitted in the European Com-
mission.

The energy efficiency measures which are included in NEEP are mainly institutional,
regulatory, management and technological. The simulation of energy saving results
from the implementation of selected measures was made by MARKAL calculation
model, in the form of a selected mix of technologies which are technically and finan-
cially the best for each sector and use.

The measures was selected taking into account the immediate applicability, with par-
ticular emphasis on the overall cost of investment, always with a view to the anticipated
annual saving on the basis of meeting of the 9% target for 2016, and furthermore the
20% target for 2020. The energy efficiency improvement measures, coordinated in all
sectors, will lead to energy savings of at least 16.41 TWh in 2016

The measures, in six categories, are the following:
1. Horizontal measures:
1. Formation of a unit to collect energy data and forecasts.

2. Targeted education campaigns, provision of information and rewarding of “good
practices”.

3. Programmes to provide financial support for investment in energy-saving tech-
nologies and research.

2. Cross-sectoral measures
1. Energy performance of buildings.
2. Further promotion of the integration of natural gas and LPG.
3. Energy labelling of appliances and minimum energy efficiency requirements.

4. Implementation of an energy management system (EMS) in the tertiary and
public sectors.

5. Energy upgrading of existing buildings through third-party financing arrange-
ments (TPF), energy performance contracting (EPC) and public and private
sector joint ventures (PPJV).

6. Installation of electronic and intelligent metering of electricity and natural gas
consumers.
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7.

Promotion of cogeneration of heat and power (CHP) and district heating sys-
tems.

3. Household sector:

1.
2.

4.

Energy upgrading of residential building shells.

Financial aid for the upgrading of heating system boilers / burner units in exist-
ing buildings.

Compulsory installation of central solar thermal systems in new residential
buildings and financial incentives for further penetration of small-scale solar
thermal systems (STS) in residential buildings.

Energy upgrading of social housing buildings.

4. Tertiary sector

Private sector

1.

2.

Compulsory installation of central solar thermal systems in tertiary sector build-
ings larger that 1 000m?2.

Promotion of voluntary agreements for energy upgrading interventions in terti-
ary sector buildings.

Public sector

1. Compulsory installation of central solar thermal systems to meet hot water re-
guirements.

2. Compulsory procurement procedures with respect to public buildings (green
procurement — energy-efficient and RES technologies).

3. Integrated energy planning by municipalities.

4. Compulsory replacement of all lighting units with low energy efficiency in the
public sector and the wider public sector.

5. Industry

1. Incentives relating to the obligatory implementation of energy management sys-
tems (EMS) in industry.

2. Creation of energy and environment management centres in business parks.

3. Programme of voluntary agreements in industry.

4. Energy services for energy savings.

6. Transport

1.

Reshaping of the public transport system.
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Transport infrastructure projects.
Development of urban mobility plans.
Promotion of economical, safe and eco-driving.

Incentives for the replacement of old medium and heavy duty vehicles (over 3.5
tonnes and over 10 years old).

Incentives for the replacement of private vehicles and to promote the use of en-
ergy efficient vehicles (vehicles fuelled by natural gas and biofuels and hybrid
vehicles).

Eco-labelling — energy label for cars.

Compulsory quotas of vehicles with greater energy efficiency in the fleets of the
public services and of public bodies.

Linking of vehicle taxation to energy efficiency and CO2 emissions.
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Annex 1

Energy Efficiency Measure Summary by Country
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Residential
Starting
Status Year Ending Year = Semi quantitative Impact
GRE2 Allpcatlon O.f heat!ng costs Ongoing Legislative/Normative 2008 2016 Low
in collective buildings
Obligatory installation of Proposed (me- Financial, Fiscal/Tariffs, Legisla-
GRE12 central thermal solar sys- rop tive/Informative, Legisla- 2008 2016 Medium
. o dium/long-term) . .
tems in new buildings tive/Normative
GRE13 Energy |_mprovement of P_roposed (me- Flsc:_iI/Tarlffs, L_eglsla- 2008 2016 Low
building cell dium/long-term) tive/Normative
GRE15 | ENergy Performance of Proposed (me- Legislative/Normative 2009 2016 High
residential Buildings dium/long-term)
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Transport

Semi quantitative
Impact

Status Starting Year Ending Year

GRE2 MIEEETIES 0 LT UENEE Ongoing Infrastructure 1994 2010 High
Infrastructure
GRE3 Improvements in Public Transport Ongoing Infrastructure 1998 2016 High
Networks
GRE4 Technical Inspection of Vehicles Ongoing Legislative/Normative 1982 2016 High
GRE5 Energy and COCZarlgbelllng for new Ongoing Legislative/Informative 2002 2016 Low
Gy | FEREERTIEL 2l FIOmEEn o Lo Ongoing Fiscal 1999 2016 Medium
Polluting Vehicles
- Proposed . . o .
GRE9 Urban mobility plans SocialPlanning/Organisational 2008 2016 Medium
(advanced)
Incentives for replacement of me- Proposed
GRE10 | dium and heavy vehicles (>3,5th & P Financial 2008 2016 High
(advanced)
>10 yr)
GRE11 Introduction of Biofuels Ongoing Legislative/Normative 2008 2020 Medium
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Industry

Starting Year

Ending Year

Semi quantitative

Impact

Status

Starting Year

Ending Year

GREG6 Ipcentlves ey el EEweTRy e FitepEsEe (GEF Financial, Legislative/Informative 2008 2016 High
tion of Energy Management Systems vanced)
Promotion of voluntary agreements in Information/Education/Training,
GRE7 . ntary ag Ongoing Legislative/Informative, Legisla- 2008 2016 Medium
industrial sector . .
tive/Normative
Tertiary

Semi quantitative

Energy Auditing Procedures, Re-

Impact

GRE1 . . Ongoing Legislative/Informative 2008 2016 Low
guirements and Guidelines
Obligatory replacement of all lighting Proposed (me- Co-operative Measures, Legisla-
GRE7 | systems of low energy output in pub- _rop tive/Informative, Legisla- 2008 2016 High
. dium/long-term) . .
lic sector tive/Normative
. . . Financial, Fiscal/Tariffs, Informa-
A Proposed (me- tion/Education/Training, Legisla-
GRE8 | thermal solar systems in buildings of rop : : 9. €9 2008 2016 Medium
; dium/long-term) tive/Informative, Legisla-
tertiary sector . .
tive/Normative
Energy savings in Local Self- Proposed (me-
GRE9 Governments. - "Economize" pro- rop Fiscal/Tariffs 2010 2012 High
gram dium/long-term)
GRE10 Energy Perforn_"nance 2l Ehalige @ F_’roposed (e Legislative/Normative 2010 2016 High
Tertiary sector dium/long-term)
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Cross-Cutting

Starting Year

Ending Year

Semi quantitative Impact

Fiscal Measures/Tariffs, General
Promotion of combined heat and Proposed Energy Efficiency / Climate Change /
GRE6 | power (CHP) and district heating sys- P Renewable Programmes, Legisla- 2008 2016 High
(advanced) : .
tems tive/Normative Measures, Market-
based Instruments
General Energy Efficiency / Climate
GRE7 Energy Performance of Buildings Ongoing Change / Renewable Programmes, 2008 2016 High
Market-based Instruments
Energy Labelling of appliances and
GRES8 minimum energy efficiency require- Ongoing Market-based Instruments 2001 2016 High
ments
Program for financial support of tech- General Energy Efficiency / Climate
o : ) Proposed Change / Renewable Programmes, .
GRE9 nological investments in energy effi- S ) 2008 2016 High
. (advanced) Legislative/Normative Measures,
ciency
Market-based Instruments
General Energy Efficiency / Climate
Farther penetration of Natural Gas Proposed Change / Renewable Programmes, .
SREe and LPG in Greek market (advanced) Legislative/Normative Measures, AU AU aldl
Market-based Instruments
Target campaigns for training, inform- Proposed General Energy Efficiency / Climate
GRE11 ing and awarding of best practice P Change / Renewable Programmes, 2008 2016 Medium
. (advanced) A .
activities Legislative/Normative Measures
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Annex 2

Country Profile

ssmure 0D YSSEE
Energy Efficiency Profile: Grezce

October 2008
Energy Efficiency Trends

Overview

The energy efficiency index (ODEX) for all sectors in Greece decreased regularly by 19%,
during the period 1990-2006. The decreasing follows up the trend of EU-27 global energy
efficiency index. This improvement is due to mainly transport sector contribution, whereas
the energy efficiency index of the other two sectors (households and industry) decreased
less than transport.
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Industry
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The efficiency in the industrial sector (measured at the level of 10 branches - in terms of
energy used per production index or per ton - and aggregated to the whole sector) improved
by 22% compared to 1990. This improvement in the energy efficiency index was the result
of major decreases in non-metallic (58%) and chemical (47%) industry. The improvement of
energy efficiency in non-metallic minerals industry by 58% was important, taking into ac-
count that non metallic minerals absorb almost 35% of the energy consumed in the indus-
trial sector. The efficiency index of the other energy intensive branches, such as non ferrous
metals, decreased by 33%.
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Households

Between 1990 and 2006, the energy efficiency index in the household sector decreased
substantially by 2%, which means an improving of energy efficiency. The energy efficiency
for large electrical appliances improved by 11% and is the dominant factor, which deter-
mines the overall energy efficiency in households. The little decreasing of energy efficiency
index (ODEX) for households is attributed mainly to the continuous replacement of the old
building stock with newer and bigger dwellings based on the stringent requirements of new
building regulation on better insulation and more efficient household electrical appliances.
Loans acquisition with low interest-rates helped the growth of renovation of older buildings
and their replacement with new dwellings, especially in the urban areas.
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Transport

In 2006, the overall energy efficiency of the transport sector has improved by 16% com-
pared to 1990. The efficiency improvement in road transport was mainly caused by the
penetration of new, more energy efficient cars and heavy vehicles which led to the im-
provement of energy efficiency by 22%.
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Energy Efficiency Policy Measures

51 Institutions and programmes

The Ministry of Development introduces energy policies for industry and service sectors.
The Ministry for Environment is responsible for policies for energy use in buildings and the
Ministry for Transport in transport. The Regulatory Authority for Energy (RAE) is an inde-
pendent administrative authority, the RAE acts as a dispute settlement authority with re-
spect to complaints against transmission or distribution system operator in both electricity
and natural gas sectors. The Centre for Renewables Energy Source (CRES) was founded in
1989 as the national agency for the promotion and implementation of energy savings, ra-
tional use of energy and renewable energy sources. Very recently was established the
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Council of National Energy Strategy in the Ministry of Development that will function as in-
dependent consultant body, for the long-term national energy policy planning.

The law 2773/99, amended by recent issuing of law 3468/2006 for arranging all legal and
operational matters pertaining to power generation from RES as well as to combined heat
and power co generation, allows for electricity production by the private sector from RES or
CHP. Furthermore, it ensures the sales of electricity produced from independent producers
or auto producers (surplus) to the Hellenic Transmission System Operator (HTSO) at fixed
prices per technology.

The National Energy Efficiency Action Plan was submitted in European Commission. In the
frames of action plan implementation, measures with institutional, administrative and
technological character have been modulated for all sectors, based on the energy efficiency
and low cost investments.

5.2 Industry

Since 2000 in industry, the dominating instrument to improve the energy efficiency is the

Operational Programme for Competitiveness 2000-2006 (OPC). This program enforces in-

vestments in the field of rational use of energy - energy efficiency, CHP and drives the pro-

motion of renewable and other indigenous energy sources. Additionally,thed Pri vant e | nce
tives for Economic Devel opment ansdppofsetei onal C
economic and regional development provides up to 40% subsidies to industrial and tertiary
sectords enterprises for energy efficiency or
from RES or CHP).

In parallel the emissions trading scheme implemented to 151 energy-intensive industrial
installations is the main mechanism to improve the energy efficiency, it was started in the
beginning of 2005.

53 Households and Services

Greece adopted the Directive 2002/91/EU by National Law 3661/2008 for the reduction
of energy consumption in buildings. The main articles of the law concern:

Building codes and minimum requirements for Energy Efficiency in new and existing build-
ings
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) Buildings energy performance certificate in the follow cases: a) All new build-
ings, b) For all renovated buildings over 1.000 m2 c) For all existing buildings,
when sold or rented out.

) Energy auditing (Inspection of boilers and air condition systems)

54 Transport

Since 1999, Law 2682 promotes the purchase of low polluting vehicles with fiscal
incentives such as tax reductions for electric, alternative and hybrid vehicles satisfy-
ing the specifications of the EC Directive 94/12 or more recent Directives. Addition-
ally these vehicles are exempted from traffic restrictions e.g. access in the Athens
city centre.

Since January 2002, The Joint Ministerial Decision 90364 concerning the introduc-
tion of fuel consumption and CO2 emissions label for new cars, implements the EU
Council Directive 1999/94/EC in Greece.

The measures that are proposed concern the adoption of regulative and administra-
tive actions. Indicatively, they concern: growth of urban mobility actions, labelling in
cars, connection of taxation of vehicles with emissions CO2, measures of briefing,
sensitization and education of public on the increase of use of public transport and
the promotion of Eco-Driving, infrastructures in the sector of transports, replace-
ment of old vehicles with new energy efficiency ones (natural gas, hybrid, bio-fuel).

Selected Energy Efficiency Measures

Sectors Title of Measure Since

Industry Incentives for obligatory implementation of Energy Management Systems 2008

Industry Promotion of voluntary agreements in industrial sector 2008

Households Decision for the reduction of CO2 emission by Energy Efficiency Improve{ 1998
ment in Buildings

Households [Energy improvement of building cell 2008

Households [Obligatory installation of central thermal solar systems in new buildings. 2008

Tertiary Energy Auditing Procedures, Requirements and Guidelines 1999

Tertiary Obligatory replacement of all lightning systems of low energy output in pub{ 2008
lic sector

Tertiary Obligatory installation of central thermal solar systems in buildings of terti{ 2008
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ary sector
Transport Energy and CO2 labelling for new cars 2002
Transport Promotion of Low Polluting Vehicles 1999
Transport Improvements in Road Transport Infrastructure 1998
Transport Technical Inspection of Vehicles 2008
Transport Energy and CO2 labelling for new cars 2008
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