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| am pleased to present the Slovenia’s Fourth Na-
tional Communication under the United Nations
Framework Convention on Climate Change.

The communication contains information on the
actions taken by Slovenia to meet its obligations
under this convention. As only a short time has
passed since the submission of the previous

| communication, this report is strongly tied to it,
nevertheless it contains a lot of new information.

The data for 2003 show that Slovenia still has

a lot to do to reduce its emissions especially in

| transport where they are still strongly increasing.
Actions in transport are especially complex as an
important share in emissions is represented by
transit traffic. Stronger actions will be needed also in the sector of electricity and
heat production as well as in other sectors.

Slovenia is firmly determined to fulfil its obligations from the Convention and the
Kyoto Protocol to which it is bound also as an EU member. In 2006 a revision of
the Action Plan for Greenhouse Gas Emissions Reduction will take place, and

a new allocation plan for the period 2008-2012 in the framework of the EU
emission trading scheme will be made. It is also important to mention the project
concerning vulnerability and adaptation to climate change, which is already un-
der way and will be presumably finished in 2007. It will contribute to the improve-
ment of knowledge on climate change impacts on different sectors and to the
identification of adaptation measures.

It is reasonable to look also into the future. The Kyoto Protocol, which covers the
period 2008-2012, entered into force on February 16, 2005. All activities at the
international level are now directed to achieving an agreement on the post-2012
period. For this period it will be necessary to achieve as broad agreement as pos-
sible on the GHG emissions reduction, which will include developed countries as
well as developing ones. European Union, whose member is also Slovenia, has
an important role in these endeavours.

Janez Podobnik
Minister of the Environment and Spatial Planning
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1.1 National Circumstances

. The Ministry of the Environment and Spatial Planning is responsible for
preparation and implementation of environmental policies and legislation.

. In the period 1991-2002, the population increased slightly to 1,964,036.
The population density is moderate.

. Slovenia is located in Central Europe. The surface area of the territory is
20,273 km?2. Its landscape and biosphere are very diverse. The majority of its
surface is covered by forest (57 %%).

. Three climate types are found in the territory of Slovenia: sub Mediter-
ranean, Alpine and continental. Average annual temperature ranges from 9

to 13°C, and is decreasing with altitude; at Kredarica, the highest positioned
meteorological station in Slovenia (2514 m a.s.l.) it is only -1.3°C. Annual pre-
cipitation varies to a great extent; from 800 mm in the extreme northeastern and
1000 mm in the extreme southwestern part of the country, to over 3000 mm in
the northwestern part of the country.

. Slovenia has been a full member of the European Union since 1 May 2004.
. From the second half of the 1990s to 2000, Slovenia had a high level of
economic growth, which decreased in the years from 2001 to 2003, and again
rose above 4 % in 2004. In the value added structure in 2004 the highest per-
centage is held by services, followed by industry, construction and agriculture.
Since 1990, the share of services has increased, and the share of industry and
agriculture has decreased.

. Consumption of primary energy has increased by 17 % since 1990, while
the intensity of the consumption of primary energy at first increased up to 1995,
and then decreased dramatically. The highest proportion is held by liquid fuels,
followed by coal, which is the only domestic source of energy, nuclear energy and
natural gas. Renewable sources (principally wood and hydroenergy) represent a
10 % share. Since 1990, consumption of final energy has increased due to the
increased consumption of electricity, natural gas and liquid fuels, while intensity
of consumption fluctuated similar to primary energy.

. The volume of road cargo and automobile traffic is increasing, as a con-
sequence of a higher number of vehicles and the increased average number of
kilometres driven. The number of passenger kilometres in public road transport
is decreasing. Railway traffic has been increasing since 1992 after a substantial

1 Data for 2003 (source: Slovenian Forest Service). Forest coverage data does not include data on
areas being reclaimed and therefore does not correspond to the data on forest coverage.

Chapter One: Executive Summary 15



16

decrease at the beginning of the 1990s. Due to its location, Slovenia is highly
exposed to transit traffic, which makes up a substantial share especially of cargo
transport.

. After a fall at the beginning of the 1990s, industrial production has been
increasing since 1994. From the 1990s on a process of industrial restructuring
has been underway tending towards the discontinuation of intensive activities.
The intensity of consumption of final energy has decreased substantially. The
highest proportion of final energy is held by electricity, followed by natural gas.

. The average amount of waste produced is increasing. The same trend
holds for the amount of municipal waste collected by public removal services.
The proportion of separately collected fractions is increasing due to the estab-
lishment of systems of separate collection and recycling throughout the country.
The prevailing form of waste treatment is deposition (in 2003, 86 % of municipal
waste collected by public removal services was deposited).

o In the period 1991-2002 the number of residential units increased by

14 %. The average floor area of residential units also increased. The final con-
sumption of energy in households increased by 10 % between 2000 and 2004.
o The proportion of agriculture in value added amounted to 3 % in 2003. The
most important branch is animal husbandry, which accounts for 56 % of agricul-
tural production. In the period 1995-2003, the consumption of mineral fertilis-
ers per hectare decreased. The number of organic farms increased substantially.
Since 1990, Slovenia’s forest coverage and timber supply have increased.

1.2 Greenhouse Gas Emissions Inventory

. The base year for Slovenia with regard to the gases CO,, CH, and N,O is
1986.

. Total emissions of greenhouse gases decreased by 2 % in 2003 in compari-
son with 1986 emissions.

. CO2 emissions increased by 1 %, while CH4 and NZO emissions decreased
by 12 % and 9 %, respectively.

. The base year for F-gas emissions is 1995. Total emissions in 2003 were
35 % lower in comparison with the base year. PFC and SF_ emissions decreased
(by 58 % and 17 %), however HFC emissions increased substantially (by 172 %).
. Sinks were estimated at 5.6 Tg CO, in 2003, which is much higher than the
allowed sinks Slovenia may claim in the process of meeting the Kyoto commit-
ment® (1.7 Tg CO,).

J Lower GHG emissions in 2003 in comparison to the base year are the con-
sequence of the decrease in emissions in agriculture due to the decrease in the
number of animals, and in industrial processes mostly due to the lower produc-
tion of cement and lime. Emissions in the Fuel Combustion sector in 2003 were
practically identical to those in 1986, and within the sector emissions were lower
in the Energy Supply sector (by 8 %) due to the replacement of liquid fuels with
gaseous fuels and the improved efficiency of solid fuel units, and in the Industry
and Construction sector (by 46 %) due to the restructuring of the economy and
replacement of solid fuels, and were higher in the Other and Transport sectors
(by 22 % and 105 % respectively) due to the increased use of liquid fuels. Waste
emissions increased by 12 % due to the increased quantity of waste.

2 This includes the permitted sinks in the field of forestry in the amount of 1.32 Tg CO, in accor-
dance with Decision 11/CP.7 adopted at COP 7 in Marrakech, as well as other sinks (land use
and land-use change).
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Figure 1-1:

1.3 Emission Reduction Policies and
Measures

J The Action Plan for Reducing GHG Emissions (AP-GHG) was adopted by
the Slovenian Government in July 2003, and amended a year later.

. The plan is comprised of 22 instruments for carrying out measures
which cover all sources of GHGs, energy, transport, agriculture, waste and indus-
trial processes. The majority of the instruments stem from adapting to the legal
framework of the EU during Slovenia’s accession process, and from implementa-
tion of the European Common and Coordinated Policies and Measures (CCPM).

. The most important measures in the Action Plan are:

- Switching from coal and liquid fuels to natural gas (instruments: opening of
the electricity and natural gas market, emissions trading, CO, tax)

- Increasing the proportion of renewable energy sources (RES) and cogenera-
tion of electrical energy (instruments: feed-in tariffs, CO, tax)

- Implementation of the efficient energy use (EEU) measures with regard to
buildings, households, industry and the public sector (instruments: IPPC,
emissions trading, regulations, public awareness, financial incentives)

- Increasing the proportion of RES in consumption of final energy (instru-
ments: CO, tax, financial incentives, public awareness)

- Improving energy efficiency of vehicles (instruments: informing consumers
about the CO, emission of motor vehicles and the Agreement between the
European Commission and Car Manufacturers, regular vehicle inspections,
public awareness)

- Increasing the use of public transport (instruments: changes in the public
transport system, public awareness)

- Rehabilitation of existing and construction of new urban landfills (instru-
ment: regulations)

- Reducing the quantity of deposited waste (instruments: separate collection
of waste, material consumption and incineration of waste)

Chapter One: Executive Summary 17




o An audit of the AP-GHG will be performed in 2006.

o Objectives and measures affecting the decrease in GHG emissions are
included in individual sector programmes (Resolution on the National Energy
Programme, Resolution on Traffic Policy, Slovenia’s Rural Development Pro-
gramme for the period 2004-2006, Action Plan for treatment of packaging and
packaging waste, Action Plan for waste removal with the objective of decreasing
the amount of biodegradable waste) and Resolution on the National Programme
of Environmental Protection for the period 2005-2012, which defined a reduc-

tion in GHG emissions as the top priority of the environmental policy.

1.4 Projections of Emissions and
Assessment of Impacts of Policies
and Measures

. Projections of GHG emissions have been prepared on the basis of the most
probable macroeconomic scenario and two scenarios for implementation of the
measures. The scenario “with measures” foresees the continuation of the pres-
ent policy in the field of the reduction of GHG emissions, while the scenario “with
additional measures” anticipates the increased intensity of the present policy
and the introduction of additional measures.

. Figure 1-2 shows the trend of GHS emissions for both projections. Ac-
cording to both projections, CO, emissions will increase by 2005 due to the
increased consumption of coal in thermo power plants, which will be followed by
a decrease due to the replacement of coal with natural gas in the Energy Supply
sector and a further increase in emissions due to increased consumption of final
energy. After 2015, a substantial decrease in emissions is predicted due to the

22
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decreased use of coal and fuel switch in the Energy Supply sector. CH, emissions
will decrease according to both projections, mainly due to the decreased amount
of deposited waste, while N,O emissions will remain practically unchanged. The
projections differ substantially with regard to F-gases, whereby according to the
projection with measures the emissions will increase substantially, while accord-
ing to the projection with additional measures they will decrease substantially
due to the implementation of the regulations on F-gases.

. Slovenia’s Kyoto commitment based on the emissions inventories pre-
sented in this report is 18.6 Mt CO, eq. Average emissions without taking into
account the sinks in the period 2008-2012 according to the projection with
additional measures amount to 19.9 Mt CO, eq. Taking into account sinks in the
amount of 1.3 Mt CO,, they amount to 18.6 Mt CO, eq. Hence it follows that with
an additional increase in the intensity of measures as predicted in the scenario
with additional measures, and making use of the sinks, Slovenia will meet its
Kyoto commitment. However, the following has to be taken into consideration
when drawing such a conclusion: in order to meet the Kyoto commitment, an AP-
GHG revision will take place in 2006 where additional measures will be defined
in more detail, and which will include new projections. In addition, a new plan for
the allocation of emission coupons for the period 2008-2012 will be prepared
in 2006, which will set quotas for the majority of emissions for the Energy Sup-
ply, Industrial Processes and Industry sectors.

o The total effect of all measures (implemented, adopted and additional)

in 2010 amounts to 2.6 Mt CO, eq, and to 5.3 Mt CO, eq. in 2020. The largest
share is a consequence of the effect of measures in the Energy sector, especially
in Energy Supply.

1.5 Vulnerability Assessment, Climate
Change Impacts and Adaptation
Measures

. At the end of 2003, a project entitled Vulnerability of Agriculture and
Forestry to Climate Change was concluded, in the framework of which it was
established that:

- The effects of the changed climate on food production will be positive (fer-
tilising effect of CO,, longer vegetation period and potential for heat-loving
plants), conditionally positive (movement of locations of agricultural pro-
duction, change in produce quality, changed species selection and chang-
ing agrotechnical practices), and negative (shortening of growing period,
increased intensity of evapotranspiration, higher frequency of extreme
weather conditions and changes in attacks of pests and diseases). Negative
effects will prevail.

- Climate changes will also affect animal husbandry, indirectly (feedingstuffs)
and directly (higher temperatures, storm and weather damage). Negative
effects will prevail.

- Increased temperature, higher frequency of extreme weather conditions and
more frequent attacks of diseases and pests will affect forest ecosystems
as well.

- The vulnerability of water sources, which are already highly vulnerable, will
increase.

. Within the framework of the project, adaptation measures were identified
with respect to the anticipated changes in the field of agriculture and forestry.
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o At the end of 2005, a project entitled Vulnerability and Adaptation to
Climate Change was introduced at the Environmental Agency of the Republic
of Slovenia (ARSO) which will include all areas affected by climate change (e.g.
energy, tourism, health, transport etc.) at the national and regional levels. The
main stages of the project are vulnerability assessment, adaptation abilities
assessment, and defining the range of potential adaptations measures.

1.6 Research and Systematic Observation

The following research is being conducted in Slovenia in connection with climate
change:

. assessment of wind and solar energy potential in Slovenia, and production
of tools for short-term weather forecasting and modelling of extreme weather
conditions

. modelling and forecasting climate changes with general circulation models
(reduction of large scales to regional and local scales)

. vulnerability assessment of several fields (agriculture, forestry, national
security) to climate changes, and adaptation measures

. new technology research (in the field of RES, buildings, new technologies in
industry, sustainable agriculture).

Systematic observations in Slovenia in 2005:

J meteorological network: 39 climatological stations, 179 precipitation sta-
tions, radiosounding station, sodar, meteorological radar

J air quality: 8 stations in populated areas, 2 stations for measuring back-
ground air pollution, automatic network, supplemental networks of major pollut-
ers and four urban municipalities, and lidar (end of 2005)

. oceanographic observation system: oceanographic meteorological GPS sta-
tion, automatic measuring station and oceanographic buoy

. ground-based observation system: monitoring of the glacier under Skuta
and the Triglav glacier, hydrologic monitoring (surface river flows - 165 stations;
lakes - 2 stations, springs - 12 stations; groundwater - 133 stations); phenologi-
cal observation - 61 stations.
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1.7 Education, Training and Public Awareness

. Environmental education is conducted at all education levels, from kin-
dergartens to secondary schools. In higher education, environmental topics are
included in courses which are connected with such issues and within curricula
which focus on this topic. Interdisciplinary approaches have also been intro-
duced (health and ecology, management and ecology)

. The level of awareness and information provided to the public is increas-
ing as a result of numerous publications and events with the topics of climate
change, life-style changes, RES use and potentials for decreasing energy con-
sumption. Consulting services are also widely available (ENSVET citizens’ con-
sulting network, fairs, workshops, seminars, lectures, presentations, websites).
NGOs are also very active in this field. More activities will be required in the
future in this field; the Government in particular should assume a more active
role, and a more holistic approach to the issues is required.
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2.1 State Organization

Slovenia became an independent state
on 25 June 1991 following the break-up
of the former Socialist Federal Republic
of Yugoslavia. Its constitution was ad-
opted on 23 December 1991. In terms
of political structure it is a parliamen-
tary democracy. Slovenia has become a
full member of the European Union on
1 May 2004.

The president of country is elected in
direct elections to a five-year term. The
National Assembly, the highest legisla-
tive body, is composed of 90 members
of the parliament, elected to a term of
four years. The Government is formed
by the Prime Minister; it is composed of
17 ministers, of whom two are ministers
without portfolio.

The Ministry of the Environment and
Spatial Planning is responsible for
preparing and implementing environ-
mental policies and pertaining legisla-
tion. It is composed of the Environment
Directorate which is among other things
responsible for the preparation and co-
ordination of environmental policy and
the field of climate change, the Spatial
Planning Directorate and the European
Affairs and Investments Directorate,
which includes the Efficient Energy

Use and Renewable Energy Resources
Sector established in 2005 and which
took over the majority of activities from
the Agency for Efficient Energy Use and
Renewable Energy Sources (AURE). The

Ministry of the Economy is responsible
for the field of Energy, including the
production of electrical energy from
renewable energy sources (RES). In
preparing the policies, the Ministry

also cooperates with other Ministries:
Ministry of Transport, Ministry of Agricul-
ture, Forestry and Food, Ministry of the
Economy, Ministry of Finance and other
ministries. The Environmental Agency
of the Republic of Slovenia (ARSO)

plays an important role in implement-
ing environmental legislation and tasks
in the field of environmental protection
and monitoring. Two specific bodies are
also active in the field of environmental
protection, i.e. the Sustainable Develop-
ment Council, chaired by the Minister re-
sponsible for local self-government and
regional policy, and the Environmental
Protection Council of the Republic of
Slovenia, which was established by the
National Assembly. In addition, in order
to guide cooperation between repre-
sentatives of Slovenia and the work of
bodies of the United Nations Frame-
work Convention on Climate Change,
and to fulfil obligations arising from

the Convention, Slovenian Government
established in 1997 the Climate Change
Committee, chaired by the Minister
responsible for the environment.
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There are 193 municipalities in Slove-
nia with their own administrations and
budgets, of which 11 have the status of
urban municipality. Municipal compe-
tencies in the field of reduction of GHG
emissions are related to spatial develop-
ment planning, local and public traffic

2.2 Population Profile

According to censuses, Slovenia had
1,913,355 inhabitants in 1991, and
1,964,036 in 2002. According to Euro-
stat projections for Slovenia the popula-
tion will increase to 2,014,802 by 2010,
and to 2,016,690 by 2020. Population
growth in the period 1991-2002 is

a result of immigration and changes

in the status of people who moved to
Slovenia from other parts of the former
Yugoslavia before the census in 1991,
since the average population growth
per 1000 people is negative (- 0.14) in
this period. Negative population growth
influences the average age of the
population as well. In 1991, the aver-
age age was 35.9, and in 2002 it was

2.3 Geographic Profile

Slovenia is located in central Europe
with geographic coordinates of ap-
proximately 46° north latitude and 15°
east longitude. The surface area of

the territory is 20,273 km?. It borders
Italy, Austria, Hungary and Croatia.
Despite its small size, Slovenia is a

very diverse country with three distinct
types of landscape. To the north there
are the mountain ranges of the Julian
Alps, the Karavanke Mountains and

the Kamnisko-Savinjske Alps which
gradually slope down to the Adriatic Sea
towards the south. The hilly central part
with its numerous valleys and basins,
including the Ljubljana basin where the
capital of Slovenia is located, is separat-
ed from the Adriatic Sea by the north-
ernmost slopes of the Dinaric Mountain
Range. In the northeast the country flat-
tens out onto the Pannonian plain. The

regulations, preparing local energy use
plans and waste collection and deposi-
tion. Urban municipalities are obliged
to provide for emissions monitoring and
adopt environmental protection pro-
grammes as well as action plans.

39.5 years. The average household had
3.0 members in 1991 and 2.8 mem-
bers in 2002. In the period 1991-2002
the number of households increased by
8.3 %.

Population density is moderate and
amounts to 98 inhabitants per km?2.

A very dispersed type of settlement is
characteristic for Slovenia, however the
trend is moving towards settlement in
the vicinity of larger cities. Ljubljana, the
capital of Slovenia, had 260,543 inhab-
itants in 2002, i.e. 13 % of the entire
population.

Life expectancy of the population in
Slovenia in 2002 was 79.9 years for
women and 72.3 years for men.

length of the coast is 46.6 kilometres.
The variability of the terrain is illustrated
by the average inclination of 25 %. The
average altitude is 550 m.

Forests® cover the majority of Slovenia’s
territory (63.3 %). Total agricultural
land* covers 30.5 % of the territory,
developed areas® 2.8 %, open spaces®
1.6 %, transport infrastructure” 1.1 %
and waters® 0.7 % of the territory. Ter-
rain diversity, climate and pedological
variety, large forests and the preserva-
tion of traditional ways of managing
parts of the cultural landscape are the
reasons for the high biodiversity, which
is endangered due to potential climate
change. 3000 ferns and flowers grow in
Slovenia, along with 50,000 different
animal species. Concern for preserv-
ing biodiversity is also evident in the
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increased number of protected areas.
Protected areas comprise 11 % of the
entire territory, and include the Triglav
National Park, Skocjan Caves Regjonal
Park, Kozjansko Regional Park and
Notranjska Regional Park, as well as

2.4 Climate

Slovenia’s climate is extremely diverse.
Near the coast, the prevailing type

of climate is sub-Mediterranean, in
mountains Alpine, while the continen-
tal climate prevails in the flat parts of
eastern Slovenia. The above mentioned
climate types interact and together with
local influences form a wide range of
local climatic conditions.

2.4.1 Temperature

The coastal area is the warmest, with an
average annual temperature of 12.8°C.
The majority of the lower-lying regions
behind the Alpine and Dinaric mountain
ranges have an average annual tem-
perature between 9 and 10°C, and only
in larger cities such as Ljubljana and
Maribor is the average slightly higher
due to temperature islands. At Kredari-
ca, the highest meteorological measur-
ing station in Slovenia (2514 m), the
average annual temperature is - 1.3°C.
The listed average temperatures were
measured in the period 1971-2000.
Summers are hot in lower-lying regions,
and sometimes humid as well. Winters
are mild along the coast, and quite

cold elsewhere, in mountains due to

44 landscape parks. In addition, the
Decree on Special Protection Areas
(Natura 2000 Areas) in 2004 defined
Natura 2000° areas which comprise 36
% of Slovenia’s territory. Protected areas
represent 25 % of Natura 2000 areas.
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2 Forests: Commercial forests, protective forests, tree nurseries, bush, arboreal parks in urban areas,

reclaimed areas

4 Total agricultural land: meadows, pastures, permanent and annual plantations, grass surfaces not used

for agricultural purposes, marshes
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Developed areas: buildings with courtyards, gardens, parking lots, warehouses

Open areas: rocks and scree, non-overgrown river banks, construction sites, landfills, quarries
Transport infrastructure - railways, national and main local roads

Waters: rivers, lakes, reservoirs, industrial pools, saltpans

Natura 2000 is a European network of Special Protection Areas declared in the Member States of the

European Union with the main objective of preserving biodiversity for future generations. Special Protec-
tion Areas are intended for the preservation of animal and vegetation species and habitats which are
rare or endangered at the level of Europe due to human activities. Most often this means that favourable
conditions have to be maintained in these areas through various measures, either to merely continue
the current activities, e.g. pasturing or mowing of dry and wet pastures after the flowering and nesting
season, or discontinue some activities or prevent their introduction, e.g. agromelioration of wetlands by

drainage etc.
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the height, in lower-lying areas due to
frequent temperature inversions accom-
panied by fog.

From the middle of the 1980s on,
above-average warm years have been
very common, and the majority of the
warmest years starting from the middle
of the last century occurred in the last
few years. In the last few years the
summer heat waves have been appeatr-
ing earlier, usually as soon as the end
of spring. The summer of 2003 was
extremely hot; one would not expect
summer that hot with respect to the
usual temperature variations, and July
and August stand out as exceptional
months; with record monthly tempera-
tures recorded in several places. In the
summers of 2004 and 2005, the aver-
age temperature was again within the
normal range.

2.4.2 Precipitation

Precipitation distribution in Slovenia
indicates the high level of spatial

and seasonal variability, which is the
consequence of the geographic posi-
tion of Slovenia, the variability of its
terrain and the characteristics of the
individual climate types. The maximum
annual precipitation is in the north-
west in the Julian Alps, where annual
precipitation can exceed 3000 mm,
the second, somewhat lower, is in the
Kamnisko-Savinjske Alps, and the third
is in Pohorje. On the coast, the annual

2.5 Economic Profile

At the beginning of the 1990s Slovenia
underwent changes in its political and
economic structure. After an initial tran-
sitional recession, which was reflected
in negative growth rates of the gross
domestic product and high inflation, in
1993 it again achieved positive eco-
nomic growth. The second half of the
1990s up to 2001 was characterised
by rapid economic expansion, while
from that year on due to the global
economic crisis the average annual
economic growth has been below 3 %.

precipitation usually does not reach
1000 mm, increases towards the top

of the Alpine-Dinaric mountain ranges,
and then decreases with the increas-
ing distance from the sea towards the
northeast. In the extreme northeast the
precipitation is usually below 800 mm
per year.

In European terms, Slovenia is among
areas with the highest number of
storms. Each year these include several
severe thunderstorms, during which
more than 100 mm of precipitation
may fall within one hour. Extreme daily
precipitation may exceed 400 mm in
the Posocje region. In 2005, torrential
flooding caused major local damage on
several occasions due to the intensity
of precipitation. The other extreme is
droughts. Longer periods of drought
appear in Slovenia at the end of

winter and in spring, however summer
droughts are much more problematic
due to faster evaporation. The worst
summer droughts so far occurred in
2001 and 2003, which caused a great
deal of damage to agriculture, and in
places threatened sources of drinking
water. Summer droughts in 1992, 1993
and 2000 were also of catastrophic
proportions, and at the coast droughts
usually occur every summer. In the sum-
mer of 2004, drought occurred only in
the south-western part of the country,
while precipitation in the summer of
2005 exceeded the average based on
many years almost all over the country.

In 2004 economic growth again turned
upward and reached 4.2 %, its highest
level since 1999. Economic growth has
above all encouraged a high level of
export activity and the growth of internal
consumption. In 2004 the gross do-
mestic product in current prices was SIT
6,251,244 m (EUR 26,075 m), or SIT
3.12 m (EUR 13,210) per capita. The
transitional period ended in a normative
sense on 1 May 2004, when Slovenia
became a member of the EU and ad-
opted its acquis communautaire.
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In 2004 the highest share of value add-
ed was created by services at 59.8 %,
followed by industry (including mining,
electricity, gas and water supply and
construction) at 37.2 % and agriculture
at 3 %. Since 1990 the share of ser-
vices has increased by 5.5 percentage
points, while the shares of industry and
agriculture have decreased by 4.1 and
1.4 percentage points respectively.

During the transitional period, Slo-
venia’s biggest problems were high
inflation and maintaining employment.
In the period from 1991 to 1994 the
average annual inflation rate was 95 %;
it was below 10 % for the first time in
1995, and it remained at a similar level
until 2002. The period after 2003 is
characterised by the harmonisation of
the application of the macroeconomic
policies of the Government and the
Bank of Slovenia, especially the stabili-

sation of the exchange rate after joining

ERM II, which had a positive effect on
the continued slowing of the growth
rate of the consumer price index. In
addition, the abolition of customs du-
ties on food products from the EU had

a significant one-time effect on price
increases. 2004 was also characterised
by decreasing inflation, which despite
the strong pressure of higher oil prices
on consumer prices amounted to just
3.2 %. Unemployment in Slovenia since
1991 has fluctuated between 6 and

9 %, reaching 6.3 % in 2004.

Slovenia as a small free-market econ-
omy is highly involved in international
economic currents, owing to which any
sort of economic or political changes
outside of Slovenia have direct and
indirect effects on its economy and
international competitiveness. In 2004,
exports accounted for 48.6 % of GDP,
and imports 53.7 % of GDP. Coverage of
imports by exports in 2004 was 1.5 %
percentage points lower than the previ-
ous year. Slovenia’s most important
export partner in 2004 was again the
EU at 68 % of total exports, of which

70 % were exports to Germany, ltaly,
Austria and France. Upon joining the EU
Slovenia adopted the common foreign
trade policy of the EU, and the conse-
quent cessation of bilateral free-trade
agreements mainly affected trade with
the countries of the former Yugoslavia.
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Primary energy use [ktoe]

2.6 Energy

In 2004 Slovenia consumed 302 toe

of primary energy per unit of GDP as
expressed in constant 2000 euros
[toe/MEUROO]. The intensity of the
consumption of primary energy in the
period 1995-1999 decreased sig-
nificantly, while in the last four years
the decreasing trend has slowed. The
lowering of the intensity is a conse-
quence of increased energy efficiency,
the exchange of fuels and changes in
the value added structure (higher share
of services and less energy-intensive ac-
tivities in manufacturing). The intensity
of the consumption of final energy has
decreased since 1997, and amounted
to 215 toe/MEUROQO in 2004
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Coal (brown coal and lignite) is the only
fossil fuel which is won in Slovenia.

The cessation of the mining of brown
coal is planned for 2009. Lignite is
used only in the Sostanj Thermo Power
Plant. Slovenia imports all of its liquid
fuels and natural gas. The consumption
of primary energy in 2003 amounted

to 6.731 ktoe. The highest share was
held by liquid fuels at 35 %, followed by
coal, nuclear energy and natural gas.
The share of renewable energy sources
(RES) was 10 %, where combustible RES
(wood being by far the most important)
accounted for 64 % and hydroenergy 36
%. In the period 1990-2003 the con-
sumption of primary energy increased
by 17 %, mainly due to an increase in

O Liquid fuels O Natural gas

O Nuclear energy O RES
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the consumption of liquid fuels. The
consumption of natural gas and nuclear
energy also increased in this period.

The consumption of final energy
amounted to 4.817 ktoe in 2003, a

22 % increase over 1990. In absolute
terms the biggest increase was in the
consumption of electrical energy (47 %
increase in the consumption of final
energy), followed by consumption of
natural gas (36 %) and the growth of the

O Solid fuels
B Natural gas
O Electricity

2003

consumption of liquid fuels (17 %). The
biggest consumer of final energy is the
Other Consumption sector (households
and services), followed by transport and
industry.

In 2004 37 % of electrical energy was
produced in thermo power plants, 36 %
at the KrSko Nuclear Power Plant and
27 % at hydro power plants (HE). Net
exports represented 5 % of electrical
energy produced*. Production of electri-

O Liquid fuels
I Biomass
O District heating

o
7]

O Industry O Transport ® Other use

2003

Figure 2-4:

10 Source: Statistical Office of the Republic of Slovenia (SURS)

1 Threshold energy production of power plants
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cal energy in HE power plants is highly
dependent on hydrological conditions,
which results in major fluctuations in
production. In 2003 e.g. production at
HE power plants amounted to only 21 %
of total electrical energy produced.

The process of opening the electrical
energy and natural gas markets in Slo-
venia, in accordance with the require-
ments of European directives and
European energy policy instruments,
began in 1999 with the adoption of

the Energy Act On 1 January 2003 the
electricity market was opened to all cus-
tomers with a consumption threshold
above 41 kW (around 8000 customers
or 65 % of the market), and the natural
gas market was opened to all customers
with annual consumption of more than
25 million cubic metres. With amend-
ments to the Energy Act in 2004, Slove-
nia fully incorporated the new directives
on the regulation of internal markets of
the EU (2003/54/EC and 2003/55 EC)
into Slovenian laws, which meant that
from 1 July 2004 the market was open
to all customers except household
customers, and will become 100 %
open on 1 July 2007. The amendments
to the Act introduce regulated access
of third parties to the gas networks as
well. Regulation of the prices for use of
the networks is the competence of an
independent regulator (Energy Agency
of the RS), the Government regulates
the prices for rate-paying customers of
electrical energy, while the prices for
rate-paying customers of natural gas
are the competence of local communi-
ties (municipalities). State administra-
tive control of prices on other markets
as well (liquid fuels, district heating) is
gradually decreasing (use of models
for forming the maximum prices of oil
derivatives, which enables continuous
adaptation of the prices of motor petrol
to fluctuations in the price of crude oil
and the exchange rate of the US dollar,
and a similar model is also used for
district heating prices).

At the end of 2004 the price of house-
hold electrical energy*? was 0.103 EUR/
kWh, which is 75 % of the weighted
average EU-25 price. Since 2000 the
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price has nominally increased by 4.6 %,
during which the highest growth was
recorded in 2004 (2.3 %).

The price of electrical energy*® at the
end of 2004 was 0.061 EUR/kWh (80 %
of the weighted average EU-25 price),
and is practically unchanged since
2000; the price of natural gas** has
nominally increased by 22.7 % since
2000, and at the end of 2004 was
5.89 EUR/GJ (90 % of the weighted av-
erage EU-25 price). Fuels used for heat-
ing, natural gas, extra light heating oil
and thermal energy were nearly equal in
terms of cost at the beginning of 2004,
and nearly twice as cheap as electrical
energy, which is in accordance with the
principles of efficient energy consump-
tion. Due to above-average growth of
the price of extra light heating oil, at the
end of 2004 the relative prices of fuels
changed at the end of 2004. At the end

2.7 Transport

The amount of road cargo and automo-
bile traffic is increasing. The increase
is the consequence of a higher number
of vehicles and the increased average
number of kilometres driven. The num-
ber of passenger kilometres in public
road transport is decreasing. Due to its
location, Slovenia is highly exposed to
transit traffic, which makes up a sub-
stantial share especially of cargo trans-
port. These trends entail the growth of
greenhouse gas emissions.

The number of vehicles per inhabitant
in Slovenia has increased steadily in the
past decade. The number of registered
personal vehicles per thousand inhabit-
ants increased from 289 to 446 in the
period from 1990 to 2003. There is
also a noticeable trend of increase in
the average engine power. The last few
years has seen a strong trend towards

12 Data are for user group Dc
13 Data are for user group le
14 Data are for user group 13-1.

of 2004 the most expensive fuel was
heating oil at 14.3 EUR/GJ, followed
by gas at 11.0 EUR/GJ and pellets at
10.4 EUR/GJ, while the cheapest were
district heating at 9.7 EUR/GJ and fire-
wood at 5.7 EUR/GJ.

The growth of the retail prices of liquid
fuels were affected to the greatest
extent by global fluctuations in oil prices
and excise taxes. In Slovenia excise
taxes on motor fuels are an important
source of budgetary funds, approximate-
ly 4.3 % of budgetary revenues. In the
period 2000-2004, excise taxes on the
motor fuels 95 octane petrol and diesel
grew faster than international oil prices;
only at the end of 2004, when Slovenia
joined ERM-2, did the Government re-
duce the effect of growing oil prices on
inflationary trends within the country by
reducing the growth of excise taxes.

increasing the number of vehicles with
diesel engines. An increased number

of vehicles can also be seen in cargo
vehicles, while the number of buses is
decreasing. The increased number of
vehicles is approximately reflected in
transport work (Figure 2-6). Transport
work per personal vehicle is growing
faster than the number of vehicles, from
which we can conclude that the num-
ber of kilometres driven per vehicle is
increasing. Based on the faster growth
of transport work per cargo vehicle in
comparison with the growth of the num-
ber of cargo vehicles in 2002 and 2003,
we can also conclude that amount of
transit transport is increasing.
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Due to lower prices of motor fuels, lower
parking costs and poor development
and cancellation of routes, public road
transport decreased from 1990 to 2003
from 6440 to 1065 million passenger
kilometres (figures do not include taxis
and chartered buses). The reduction of
rail passenger traffic is smaller, from
1429 to 777 m pkm, whereby the drop
is the consequence of economic reces-
sion and the break-up of former Yugosla-
via, as the trend was falling until 1992,
after which the number of passenger
km has increased. The situation in air
transport is similar to that of rail traffic.

Total cargo transport decreased dra-
matically from 1990-1993, while an
increasing trend can be seen from
1996 onward. Rail cargo transport?® fell
in 1991 and 1992, reached its peak

in 1995, was unchanged from 1996-
2000, and has been on the increase
since 2001. In 2003 it was 12 % lower
than in 1990. Road cargo transport
decreased until 1996, after which the

trend reversed. In 2003 it was 29 %
higher than in 1990. Due to its location
at a crossroads of major traffic routes,
Slovenia is exposed to intensive transit
traffic as well as internal traffic. Nearly
a third of all GHG emissions from heavy
transport vehicles in Slovenia is pro-
duced by transit traffic. After the cooling
down of conditions in the Balkans, the
completion of the Slovenian motorway
cross and the further expansion of the
EU to the east and the Balkans will
mean further increases in transit traf-
fic, and therefore the redirection of as
much transit cargo traffic as possible to
the railways is a priority.

15 The figures do not include transport by private carriers, who make up a significant part of cargo traffic.
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In 2003 the consumption of fuel
increased by 6.4 % in comparison with
2000. The greatest contributing fac-

tor to this was a 40 % increase in the
consumption of diesel fuel, while petrol
consumption decreased by 7 %. From
2000 to 2002 there was also a trend of

Chapter Two: National Circumstances

increasing average speed, especially on
motorways (MW) and high-speed roads
(HR), for all types of vehicles except me-
dium weight cargo vehicles. The highest
increase in speed was among personal
cars.
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2.8 Industry

In 2003 the level of industrial manufac-
turing was 1.6 % higher than in 2002.
The highest level of manufacturing
growth was in the manufacturing of
electrical and optical equipment and

in the manufacturing of chemicals,
chemical products and synthetic fibres,
which is also reflected in value added
(Figure 2-8). The level of manufactur-
ing decreased the most in the tanning
industry, textiles and textile products
manufacturing, wood processing and
the furniture industry. After a drop in
the beginning of the 1990s, the share
of processing activities in value added
in permanent prices is increasing, from
26 % in 1995 to 29 % in 2004. In 2004
the greatest contributing factor to value
added was the manufacturing of metal
products, machines and equipment (Fig-

2004

Figure 2-8:

o'

ure 2-8). Also significant from the point
of view of greenhouse gas emissions
is the increasing value added of met-
als manufacturing, which is an energy
intensive activity.

The consumption of final energy in
industry in the period 1995-2003 grew
by 27 % in two jumps, the first in 1997
and the second in 2003. Large growth
was also recorded in the same period
by consumption of electrical energy in
industry, which grew by 25 %, which is
for the most part the consequence of
growth in 2002 and 2003. In 2003 elec-
trical energy accounted for the highest
share of final energy (38 %) followed by
natural gas (35 %), solid fuels®” (13 %)
and liquid fuels (12 %).

O Metal production
O Chemical industry

O Non-metal mineral
products

H Food, beverages and
tobacco

B Pulp, paper, print

O Metal products, machines,
equipment
O Other

16 Processing activities were divided according to IEA classifications (Metals manufacturing (NACE classifica-
tion - 27), Chemical industry (24), Non-metal mineral products (26), Food, beverages and tobacco (15,
16), Pulp, paper, print (21, 22), Metal products, machines, equipment (28, 29, 30, 31, 32, 34, 35), Other

(17,18,19, 20,25,33,36,37)).
17 Coal and other solid fuels (coke, etc.)
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2.9 Waste

The average amount of wastes in 2003
was 418 kg/capita, in 2002 407 kg/
capita. In 2003 public waste removal,
which is used by 94 % of inhabitants,
collected 394 kg of municipal waste per
capita, in 2002 379 kg/capita. In 2003
the breakdown of types of waste was as
follows: 86 % mixed municipal waste,

9 % separately collected fractions, 3 %
garden and park waste and 2 % pack-
aging. In comparison with 2002 the
percentage of mixed municipal waste
decreased, while the percentage of
separately collected fractions increased,
which can be attributed to the establish-
ing of systems for separate collection

of waste, which were required to be
established throughout the country by

1 Jan. 2004 pursuant to the Decree on
the treatment of separately collected
fractions in the performance of the
public service of treatment of municipal
waste, and to the establishing of recy-
cling centres. The main source of waste
is households, which produce over 70 %
of waste. Among the methods of waste
treatment in Slovenia the most common
is landfills, as 86 % of waste collected

in 2003 was deposited in landfills for
non-hazardous waste. In 2002 90 % of
waste was deposited in landfills.

B Mixed municipal waste B Separately collected fractions

& Garden and park waste

O Packaging

100%

80%

60%

40%

Proportion of waste by type

20%

0%
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Year

Figure 2-9:

2.10 Building Stock and Urban Structure

In the period 1991-2002 the num-
ber of residential units increased by
13.9 % (94,635). The highest number
of residential buildings were built in the
period 1971-1980, at 23.8 %, and in
the periods 1961-1970 (17.1 %) and
1981-1990 (16.4 %). The most com-
mon residential buildings are individual
houses, which account for 60 % of total
residential floor area and a 66 % share
of available usable heat for heating.

In the last few years there has been a
trend of increased average size of resi-
dential units, which measured 73 m?in
1991 and 74.6 m? in 2002. The aver-

age size of residential units built in the
period 1991-2002 was 93.6 m?2. The
average energy figure for a single-family
house is 156 kWh/m?, while for blocks
of flats it is 108 kWh/m?2.

The final consumption of energy in
households increased by 10 % between
2000 and 2004. The highest increase
was in consumption of natural gas,
followed by consumption of liquid fuels
and electrical energy. The consumption
of renewable sources (wood) and solid
fuels decreased (SURS).
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2.11 Agriculture and Forestry

Agricultural land which is in use, not
including overgrown and uncultivated
land, amounts to 509,709 ha. Meadows
and pastures make up 60 %, fields and
gardens 34 % and permanent planta-
tions 6 %. The percentage of agriculture
in value added in 2003 was 3 %, which
is 1.5 % less than in 1995.

The most important branch of Slove-
nian agriculture is animal husbandry,
which accounts for 56 % of agricultural
production, of which the highest share
is of cattle breeding, followed by poultry
and pig breeding. Farming contributes
around 42 % to agricultural production.

178 thousand tons of mineral fertilisers
were consumed in Slovenia in 2003,
which is 397 kilograms per hectare of
agricultural land in use. Consumption
of fertiliser per hectare of land in use
has decreased by 7 % since 1995. The

consumption of mineral fertilisers per
hectare of agricultural land in use on
family farms is nearly three times less
than in agricultural companies.

The number of farms included in moni-
toring of organic farms increased by

a factor of 2.4 from 2000 to 2003. In
2003 there were 1415, which is 1.8 %
of all farms. Organic farms cultivated
4.1 % of all cultivated agricultural land.
Increased interest in organic farming is
found in hilly terrain and among smaller
and medium-sized family farms.

In 2003, 57 % of Slovenia’s surface
area was covered by forest. Since 1990
Slovenia’s forest coverage has in-
creased by 4 %, timber stocks by 42 %.
The percentage of conifers and decidu-
ous trees in timber stocks is nearly the
same, at 48 % and 52 % respectively.
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3.1 Total Greenhouse Gas Emissions

In 2003 a total of 19.8 Tg CO, eq. of
greenhouse gases were emitted into the
atmosphere in Slovenia. This is 2 % less
than in 1986. The major contribution

to total emissions came from carbon
dioxide (81 %), followed by methane

(10 %) nitrous oxide (8 %) and F-gases
(1 %), which have a low emission level
but great global warming potential.

A breakdown of emissions by sector
shows that the biggest source is the En-
ergy sector (80 %), followed by Agricul-
ture (10 %), Industrial Processes (6 %)
and Waste (4 %).

Greenhouse gas (GHG) emission trends
in the period 1986-2003 indicate that
meeting the Kyoto Protocol commitment
will be no easy task for Slovenia. A drop
in emissions at the beginning of the
nineties was followed by equally rapid
growth, which subsided after 1997.
This in turn was followed by another
decline, and then as the new millen-
nium began, by renewed growth in
emissions. Since 2001 emissions have
remained practically unchanged. The

highest growth in emissions, in 1997,
points to a peculiarity of Slovenia, since
it was a consequence of increased
sales of motor fuels to foreigners owing
to more favourable prices. The price of
fuel might also have a major influence
on GHG emissions in Slovenia in the
future, since its favourable geographical
location generates expectations of in-
creased transit traffic through Slovenia,
especially on the further enlargement of
the European Union to the East and the
Balkans. The decision to purchase fuel
in a given country depends largely on
the price of fuel.

A comparison by sector shows that
GHG emissions in the Energy sector

in 2003 were almost the same as in
1986. There were higher emissions in
the Waste sector, but lower in the other
three sectors. The greatest contribu-
tion in absolute terms to the lower total
emissions in 2003 relative to 1986
came from the Agriculture sector, with
the decrease resulting from a reduced
number of animals.
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Figure 3-2:
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3.2 Carbon Dioxide Emissions

Without taking into account the sinks,
carbon dioxide emissions in 1986
amounted to 15,995 Gg, while in 2003
they were 1 % higher at 16,103 Gg. The
biggest sources were Energy Supply at
41 % of all CO, emissions, Transport

at 26 %, Other Sectors, which include
emissions from households, services
and the commercial sector and also
from farming, at 18 %, and Industry
and Construction at 15 %, and these
fall within the Fuel Combustion sector.
Industrial Processes contributed 6 % to
emissions.

Emissions within the Fuel Combustion
sector may also be broken down by
fuels. The major share of emissions

is accounted for by the combustion of
liquid and solid fuels (46 % and 42 %),
while the remainder is produced by the
combustion of gaseous fuels.

The marked reduction in emissions at
the beginning of the

ity. In 2003 emissions fell compared to
1986 in the sectors of Energy Supply
(by 8 %), Industry and Construction (46
%) and Industrial Processes (8 %), while
they rose in Other Sectors and Trans-
port (28 % and 100 %, respectively).
Emissions from industrial processes fell
primarily owing to the lower production
of cement and lime.

The CO, sink was estimated in 2003
at 5.56 Tg, which is 88.5 % more than
in 1986. The increase in sinks was the
result primarily of an increase in timber
growing stock in existing forests. In the
future, owing to more precise meth-
odology set out in the good practice
guidance for the area of consumption
and changes to soil use and of forestry
activities, the estimates of sinks pre-
sented above will be corrected.

L 18
nineties was the
result of economic 16
upheavals associ- 14
ated with the transi-
tion to a new social 12+
order and with 10

independence. The
peak emissions in
1997 resulted from
major growth in the
sale of motor fuels
to foreigners ow-
ing to the low fuel
prices compared

to neighbouring
countries, while the
growth in emissions
in 2001 was for

the most part the
consequence of
increased produc-
tion of thermo power plants owing to the
lower output from hydro power plants
and increased consumption of electric-

CO, emissions in Tg

SO N B~ O

1986 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

Year
W Other B Other sectors  ETransport
mlInd.and con.  [JEnergy supply

8 The category Other takes into account emissions from these sectors: 1B Fugitive Emissions, 2 Industrial
Processes and 3 Use of Solvents and Other Products. The relative shares contributed by these individual
sectors in 2003 were as follows: 1B - 7 %, 2 - 90 %, 3 - 4 %.
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3.2.1 Analysis of CO, Emissi-
on Trends

In 2003 primary energy consumption
was 21 % higher than in 1990, while
total CO, emissions were 0.7 % higher.
Emissions from the Energy Supply sec-
tor were a percentage point lower in
2003 compared to 1990, while in the
same period electrical energy produc-
tion grew by 11 %. This is the result of
increased electricity output from the
nuclear power plant and increased
efficiency of electricity generation at
thermo power plants®® . Following a de-
cline up to 1993 and growth after that
up to 2003, final energy consumption
grew by 18 % over 1990, while total CO,
emissions from Other Sectors, Industry
and Construction and Transport grew by
8 %. The lower growth in emissions is
the consequence of replacing solid fuels
with liquid fuels.

Figure 3-4 shows the results of a break-
down analysis of CO, emission trends
relative to emissions in 1990. The effect
of five different factors on emission
trends is analysed. The net sum contrib-
uted by all factors is equal to the change
in emissions. The first factor, CO,/TPES
(TPES - total primary energy supply)
relates to the CO , intensiveness of the
entire energy system. The contribution
of this factor is negative in 1991 and
1994-2003 and positive in 1992 and
1993. The positive contribution of the
factor in 1992 and 1993 is the conse-
quence of replacing part of the electric-
ity production from the nuclear power
plant with production from thermo
power plants using solid fuel, and of
the steep growth in the consumption of
liquid fuels. The negative contribution
of this factor is a consequence of the
downward trend in the consumption of
solid fuels and the downward trend in
net exports of electricity (in 2003 this

5000
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3000 I 31993
o) 01994
S, 2000 m1995
© m1996
2 1000 01997
2 011998
@ 0 - m1999
5 22000
-1000 ;2001
02002
-2000 12003
-3000
(CO,/TPES)eff (TPES/FEC)eff (FEC/GDP)eff (GDP/POP)eff (POP)eff CO,

Figure 3-4:

19 2003 was a very unfavourable year hydrologically, while in the long term the production of electrical

energy from renewable sources is also rising.

20 (CO,/TPES)eff - effect of the change in CO, intensity of the energy system (emissions of CO, / total
primary energy supply) in terms of a change in CO, emissions
(TPES/FEC)eff - effect of the change in efficiency of transformations (total primary energy supply/final
energy consumption) in terms of a change in CO, emissions
(FEC/GDP)eff - effect of the change in energy intensiveness of the economy (final energy consumption/
gross domestic product) in terms of a change in CO, emissions
(GDP/POP)eff - effect of the change in economic growth (gross domestic product/number of inhabitants)

in terms of a change in CO, emissions

(POP)eff - effect of the change in the number of inhabitants in terms of a change in CO, emissions
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trend turned into net imports of electri-
cal energy). Since 1998 there has also
been a modest but noticeable down-
ward trend in liquid fuel consumption
and a modest growth in consumption of
gaseous fuels (Figure 3-5).

The factor of TPES/FEC (FEC - final
energy consumption) shows the effi-
ciency of energy transformation. This
factor is influenced, for example, by the
transition from fuels to electricity in final
consumption sectors, which causes a
growth in the factor and thereby increa-
sed emissions, while a reduction in the
factor is stimulated by improvements in
the efficiency of thermo power plants

or growth in the number of electricity
cogeneration units, increased output of
electricity from nuclear fuel and rene-
wable sources, and increased imports
of electricity. In Slovenia’s case the
contribution of the factor is negative

(it is improving) owing to the increa-

sed efficiency of thermo power plants,
increased production of electricity from
nuclear fuel, the higher installed power
of hydro power plants and the reduction
in net exports of electrical energy.

The factor of FEC/GDP relates to the
intensiveness of the entire economy.
This factor is influenced by many things,
for instance the transition in industry
towards less energy-intensive activities,
the transition in proportions of GDP
from manufacturing to services, techno-
logical advances, the energy features of
buildings, energy consumption in tran-
sport and so forth. Up to and including
1999 the contribution of this factor in
Slovenia was positive, but since 2000
it has been increasingly negative. The
main reason for the positive contribu-
tion of this factor was the growth in
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consumption of liquid fuels in transport,
for the most part owing to low prices,
and partly also owing to the growth in
the level of motorisation. Since 2000
there has been a notable increase in
the proportion of services in GDP and a
reduction in the energy-intensiveness of
industry.

The fourth factor shows the effect of
GDP trends on emissions. Up until 1992
GDP was falling, but since that year it
has shown constant growth. In 1996 it
reached almost the same level as 1990,
so the contribution of the factor is mini-
mal, while continued growth in GDP has
had the effect of increasing the positive
contribution of the factor to CO,emis-
sions relative to 1990. In the period
1990-2003 the population remained
practically unchanged, and therefore
contributed minimally to CO, changes.
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3.3 Methane Emissions

Methane (CH,) is the next most impor-
tant greenhouse gas, since with 1,974
Gg CO, eq. in 2003 it accounts for 10 %
of Slovenia’s GHG emissions. The main
sources are agriculture, waste and
waste water treatment, mining and solid
fuel combustion. Emissions in 2003
were 12 % lower than emissions in the
base year.
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Figure 3-6:
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Methane emissions in agriculture, the
biggest source, are generated by enteric
fermentation and manure handling. En-
teric fermentation contributes 80 % of
agricultural emissions. Between 1986
and 2003 agricultural emissions fell by
20 %. This reduction was the result of a
fall in the number of bovines, which was
accompanied by growth in the productiv-
ity of milch cows. Solid waste disposal
contributes 77 % of emissions in the
Waste sector, the next biggest source,
and this also includes emissions from
waste water treatment. In the period
1986-2003 Waste sector emissions
rose by 13 %, a consequence of higher
emissions from solid waste disposal
owing to the growth in the quantity

of waste disposed up to 2001. Since
2001 the quantity of waste disposed
has decreased, and a continuation of
this trend is anticipated for the future,
owing to the introduction of a system

of separate waste collection and plans
for waste incineration. Emissions from
waste water treatment fell in this period.
The third largest source of methane
emissions is fugitive emissions, 95 %

of which are contributed by the obtain-
ing of solid fuels, and the remainder by
emissions released in the distribution of
natural gas. In 2003 fugitive emissions
were 26 % lower than in 1986. Contrib-
uting to this reduction was a decline

in the quantity of coal being mined.
Methane emissions from fuel combus-
tion are generated to the greatest extent
by far in the household combustion of
solid fuels. Emissions fell by 33 % owing
to the drop in the use of solid fuels in
households in favour of replacing coal
with liquid fuels.
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3.4 Nitrous Oxide Emissions

In 2003 nitrous oxide (N,O) emissions In the period 1986-2003 agricultural
accounted for 8 % of GHG emissions or emissions fell by 14 %, which resulted
1,503 Gg CO, eq. The main sources are mainly from the reduction in emissions
agricultural land and manure handling, from handling animal manure, owing to
which fall within the Agriculture sector, the reduction in the number of animals.
and fuel combustion. Waste water and Emissions from fuel combustion con-
the use of solvents and other products tributed 0.82 Gg in 2003, which is 50
are also minor sources. In the period % higher than in 1986. The biggest pro-
1986-2003 emissions fell by 9 %. portion of emissions stems from com-
Total emissions of nitrous oxide from ag- bustion of liquid fuels in transport (61
riculture amounted to 3.7 Gg in 2003. %), followed by liquid fuel and biomass
Of this, 37 % was generated through combustion in Other Sectors (20 %).

the introduction of synthetic and animal The major contribution to the growth
fertilisers into the soil, 34 % was from of emissions came from the growth in
indirect sources (the release of nitrogen the number of vehicles with catalytic
from synthetic and animal fertilisers via converters. Waste water treatment
atmospheric deposition and leaching), contributes 4 % of the total emissions of
21 % from handling animal manure N,O, while the use of solvents and other
(predominantly collection in the solid products contributes 2 %.

state) and 8 % was from raising graz-
ing animals and other lesser sources.

N»O emissions in Gg
w

0
1986 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

Year

W Agriculture @ Fuel combustion @ Solvent use [ Waste
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3.5 Emissions of F-gases

In 19952 emissions of F-gases amount-
ed to 342 Gg CO, eq., and in 2003 to
223 Gg CO, eq., which accounts for

1 % of GHG emissions. In 2003 the
contributions of individual gases were
as follows: perfluorocarbons (PFC) 53
%, hydrofluorocarbons (HFC) 37 % and
sulphur hexafluoride (SF,) 9 %.

The only recorded source of PFC emis-
sions (CF, and C,F,) in Slovenia is the
production of aluminium. Despite the
increased production of aluminium,

in the period 1995-2003 technical
process improvements led to a 58 %
reduction in emissions. The only gas to
fall within the HFC group in Slovenia is
the gas HFC-134a, which is used as a

coolant in air conditioning and cooling
apparatus. Its use began in 1993 as

a replacement for CFC. In the period
1995-2003 emissions of this gas
increased by 172 %, which is for the
most part a consequence of the growing
number of cooling and air conditioning
units. The source of SF_ emissions is the
use of switchgear in the energy sector.
In the period 1995-2003 emissions of
this gas fell by 17 %.
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Figure 3-8:

21 Slovenia took 1995 as the base year for F-gas emissions, as did the majority of countries.
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3.6 Indirect GHG Emissions

A detailed presentation of emissions is
given in the appendix.

NO: Total emissions of NO,_amounted to
56.0 Gg in 2003. The main sources are:
* 1A3 Transport 32.0 Gg
*1A1 Energy Supply 16.9 Gg
¢ 1A2 Manufacturing Industries
and Construction

* 1A4 Other Sectors

3.9Gg
3.6 Gg

NMVOC: Total emissions of NMVOC
amounted to 51.9 Gg in 2003. The main
sources are:

* 1A3 Transport 13.5 Gg
* 3 Solvent and Other Product Use

11.6 Gg
¢ 2 Industrial Processes 10.0 Gg
* 1A4 Other Sectors 8.5 Gg
* 1B Fugitive Emissions 5.5 Gg

SO,: Total emissions of SO, amounted to
66.3 Gg in 2003. The main sources are:
*1A1 Energy Supply 51.1Gg
* 1A2 Manufacturing Industries and

Construction 6.2 Gg
2 Industrial Processes 5.0 Gg
* 1A4 Other Sectors 3.3Gg

CO: Total emissions of CO amounted to
96.8 Gg in 2003. The main sources are:

*1A3 Transport 48.0 Gg
* 1A4 Other Sectors 29.9 Gg
e Industrial Processes 16.0 Gg

3.7 Methodology for Compiling Emissions

Inventories

The greenhouse gas emissions inven-
tories were made on the basis of IPCC
methodology (IPCC 1996, 2000) for all
gases and sectors, except in certain
cases that are mentioned separately.
Inventories and estimates were also
made for certain emission sources that
are not set out in the IPCC methodol-
ogy. With regard to the importance of
the source and available data, various
approaches (Tier) were used within the
framework of IPCC methodology. In es-
timating emissions, for emissions from
domestic coal the national emission fac-
tors (Tier 2) were used, while for other
energy products for the most part IPCC
default emission factors were used.

The quantities of fuels and used energy
values of fuels were taken from an-
nual energy publications, which are
published on the basis of data from the
Slovenian Statistical Office by the minis-
try responsible for energy. In addition to
this, data were obtained on the energy
use of certain types of waste (waste
tyres, oil and solvents). Data on the
consumption of fuels in agriculture and
forestry relate only to mobile sources,
with the remaining consumption of fuels
in these subsectors being included in
the public and service subsector. In

the energy consumption of fossil fuels,
the IPCC default emission factors and
oxidation shares were used for liquid
fuels. Owing to the greater proportion
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of methane in the natural gas used in
Slovenia, for the entire period an ap-
propriate CO, emission factor - slightly
lower than the default - was used. CH,
and N,O emissions from road motor
transport were determined in accor-
dance with the more precise CORINAIR
methodology and emission factors. For
diesel vehicles we discounted from the
possible emissions carbon contained in
emitted solid particles, while for petrol
vehicles we assumed 100 per cent
oxidation of fuel. For fugitive emissions
of CO,in the energy sector we took into
account emissions released in flue

gas desulphurisation at thermo power
plants, and these were calculated on
the basis of data on consumption of
calcium carbonate. Owing to a lack of
data on desorption, emissions of CO, in
mineral dressing were not estimated.

It would appear, however, that they are
greater than those released directly in
the excavation of coal. Emission factors
for fugitive emissions of CH, in mining
were determined on the basis of mea-
surements of methane concentrations
in mine ventilation shafts and estimates
of released quantities of methane.

The resulting emission factor is lower
than the IPCC default values. The IPCC
regional default emission factor in the
transmission and distribution of natural
gas is not appropriate to the situation
in Slovenia, so in order to calculate

CH, emissions in natural gas transmis-
sion we used data from the company
that manages the distribution network.
Losses in distribution were estimated
on the basis of the length of individual
types of gas pipeline relative to the type
of pipe, using specific losses per unit
of length, such as were set out in the
German report to the Conference of the
Parties, which makes sense in view of
the level of maintenance and the low

average age of the gas pipeline network.

Emissions in industrial processes were
for the most part determined on the
basis of data received directly from
producers and by using national emis-
sion factors. Indeed since 1997 the
Slovenian Statistical Office has partly
changed its method of collecting and
presenting such data, so the majority of
data required to calculate key sources
were obtained during this time from
companies. In the production of met-
als, the use of other reducing agents
was taken into account alongside the
use of anodes. Thus in the production
of iron and steel we included the use of
coke, and in the production of ferrous
alloys the use of coke and petrol coke.
Emissions in the primary production of
aluminium were calculated from the
use of anodes and from emissions of
PFC, which were determined on the
basis of the number and duration of
anodic effects. In determining actual
emissions owing to the use of HFC, data
were obtained from companies using
these substances, and data on exports
and imports of cooling apparatus. For
SF, emissions an estimate was made of
the release of this gas from sound-proof
windows and energy sector switchgear.

In the use of solvents and thinners,
NMVOC emissions were estimated
primarily on the basis of CORINAIR
methodology. In line with the principle
of deliberate double counting, relevant
emissions of CO,were also attributed to
NMVOC emissions of fossil origin, since
after several months in the atmosphere
these substances transform into it.
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In agriculture there was an especially
accurate determination of methane
emissions from bovine enteric fermen-
tation, with the Tier 2 approach being
enhanced by dividing herds into 18 cat-
egories depending on the intensiveness
of husbandry. For emissions arising
from manure handling we used the Tier
2 approach in pig and cattle raising. For
other types of animal husbandry, which
make up just a minor proportion of
methane emissions, the Tier 1 approach
was used. For N,O emissions in manure
handling and in direct emissions from
applying animal fertilisers we used
entry data obtained in the estimate of

methane emissions. For N,O emissions
we used the IPCC default factors, which
provide the transformation of nitrogen
into N,,0.

Methane emissions in solid waste
management were determined by using
the first order decay method, which
takes into account the time dynamic

of methane release. Emissions of N,O
from waste water were determined with
regard to the consumption of proteins

in human food, which according to
estimates did not change in the relevant
period.

3.8 Main Changes in Inventories from the
Previous Communication

3.8.1 Energy Management

We have used new data from the Statis-
tical Office on the use of wood biomass,
and these data are more consistent in
terms of time than those used previ-
ously.

3.8.2 Industrial Processes

We calculated GHG emissions from ce-
ment production according to the Tier
2 methodology, where for the past five
years we used the national emission
factor for CO, for each year separately,
while for the period prior to 1999 we
used the average value.

We improved the calculations of CO,
emissions from carbide production, by
using entry data from the producer for
the entire period, since the statistical
data are not appropriate given the un-
harmonised methodology. In view of the
considerable variances in the quantity
of calcium carbide used, we smoothed

over these variances by using the sliding

average method.

We calculated the national emission
factor for steel and used it to calculate
CO,emissions for the period 1990~
2003, but owing to the different type
of production this is not appropriate for
calculating emissions in the base year.

3.8.3 Waste

All calculations of methane emissions
from municipal waste were made again
using the first order decay (FOD) model,
where we used the prescribed param-
eters from IPCC GHG, 2000. In calculat-
ing emissions from municipal waste
water we used the correct value for BO
(methane production capacity).
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3.8.4 Agriculture

All calculations were made on the basis
of single-year data instead of three-year
averages.

Table 3-1:

1. Energy Supply 6,729
2. Manufacturing 4,171
Industries and Con-

struction

3. Transport 2.008
4. Other Sectors 2.311

3.8.5 Change of Emissions
in the Base Year

These changes affected emissions
throughout the time frame, in other
words also in 1986, and this is espe-
cially important since the Kyoto commit-
ment is tied to emissions of CO,, CH,
and N0 in that year®>. Table 3-1 shows
the difference in emissions for 1986
between inventories reported in 2004
and 2005.

6.729 0
4.171 0
2.008 0
2.366 55

22 |In determining the Kyoto objective for F-gases 1995 is taken as the base year.
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4.1 Programme Documents

Slovenia has committed itself with the
ratification of the Kyoto Protocol to emit
on the average yearly 8 % less green-
house gases in the first commitment
period (2008-2012) than in the base
year. Much has already been done to
achieve this goal, primarily in the area of
drafting legislation and in measures and
policies, but a great deal will need to be
done in implementing measures and in
the area of evaluating the implementa-
tion of measures. Slovenia’s umbrella
document in the area of reducing GHG
emissions is the Action Plan for Reduc-
ing GHG Emissions (AP-GHG), which was
adopted in July 2003 and supplement-
ed in 2004. The document was drawn
up at the Ministry of the Environment
and Spatial Planning (MOP) with the
collaboration of expert institutions and
other ministries. It contains 22 instru-
ments for implementing measures to
reduce GHG emissions:

trading in GHG emissions;

trading in natural gas,

trading in electrical energy,

carbon dioxide emission tax,

adaptation of industry to environ-

mental standards (IPPC),
introducing excise duties on fossil
fuels and electrical energy,

7. stimulating cogeneration of heat
and electrical energy (feed-in tar-
iffs),

8. stimulating production of electri-
cal energy from renewable sources

RN S

o

10.

11.
12.

13.
14.

15.

16.

17.

18.
19.

20.
21.
22.

(feed-in tariffs, green certificates),
stimulating increased use of renew-
able sources (subsidies and favour-
able investment crediting),
promotion of energy efficiency and
energy efficiency of the public sector
(energy inspections, Rules on ther-
mal insulation and efficient energy
use in buildings, Rules on the distri
bution and calculation of costs of
heat in residential and other build-
ings with more than one consumer,
regular inspections of heating instal-
lations, third party financing),
demand side management,

energy labelling of household appli-
ances,

energy performance of buildings,
thermal insulating properties of
building materials,

regulations on regular control of
composition of exhaust emissions
of vehicles and adjusting internal
combustion engines,

strategies of spatial and regional
development, construction of appro-
priate transport infrastructure and
transport regulation,

informing consumers of CO, emis-
sions from motor vehicles,
stimulating the use of biofuels,
reduction of air pollution caused by
traffic,

reduction of emissions of F-gases,
agricultural environmental polcy,
waste management.
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In 2006 a review of the Action Plan for
Reducing GHG Emissions will be per-
formed, and this will include an evalua-
tion of the implementation of the Action
Plan and the achievement of the goals
set, as well as an elaboration of new
projected GHG emissions.

Among the programme documents

an important place is occupied by the
Resolution on the National Programme
of Environmental Protection for the
Period 2005-2012 (ReNVPO), which
was adopted in November 2005 and

is the basic strategic document in the
area of environmental protection. For
the area of climate change the follow-
ing goals are important: emphasise
climate change as a major challenge
in the coming years and reduce emis-
sions of greenhouse gases, and in this
way contribute to the long-term goal

of stabilising concentrations of green-
house gases in the atmosphere, waste
management and the use of renewable
and non-renewable natural resources,
which permit sustainable production
and consumption, and contribute to
reducing environmental pollution and
energy consumption in such a way that
does not exceed the capacity of the
environment.

The goals and measures that contribute
to reducing greenhouse gas emissions
are included in sectoral programmes.
Pursuant to the Energy Act this is a
compulsory component of energy policy,
and this was also accommodated in the
Resolution on the National Energy Pro-
gramme (Official Gazette of the Republic
of Slovenia 57/04) (ReNEP), which sets
out the following goals:

1. Increasing the efficiency of energy
use by 10 % up to 2010 relative to 2004
in industry and the service sector, in

the public sector by 15 %, in buildings
by 10 %, and in transport by 10 %; a
doubling of the proportion of electrical
energy from cogeneration from 2000 to
2010.

2. Increasing the share of renewable
energy sources in the primary energy

balance from 8.8 % in 2001 to 12 % by
2010, in supplying heat from 22 % in
2002 to 25 % in 2010, electrical energy
from RES from 32 % in 2002 to 33.6 %
in 2010, reaching a 2 % share of biofu-
els in transport by the end of 2005.

The Resolution on the Transport Policy
of Slovenia, which is in parliamentary
reading (the Government adopted it in
July 2005), defines the principles, goals,
measures for attaining the goals and
the key managers of transport policy,
and envisages implementing docu-
ments with detailed definitions of goals
and activities. Among the priority goals
third place is occupied by energy use
efficiency and a clean environment, in
the area of passenger transport the
priority goal is an entire system of public
transport whose price attractiveness
and quality of services will encourage
the transfer of passengers from private
to public transport, and in the area

of goods transport the securing of a
greater share of international and tran-
sit goods by the railways. The resolution
for the field of transport represents an
important step towards sustainable
mobility, since thus far in the transport
area the emphasis has been mainly on
constructing motorway transport infra-
structure. For the area of agriculture we
should highlight the Slovenian Agricul-
tural Environmental Programme (SAEP),
which in 2004 was included in the Rural
Development Programme for Slovenia
2004-2006 (Official Gazette of the
Republic of Slovenia 116/04), and in
which an important place is occupied by
measures to promote sustainable forms
of farming. In the area of waste the
Government adopted the Action Plan for
Managing Packaging and Waste Packag-
ing and the Action Plan for Removal of
Waste with the Aim of Reducing Quanti-
ties of Biodegradable Waste for the pe-
riod up to the end of 2008. The former
provides goals (50 % recycling of the en-
tire mass of waste packaging by the end
of 2007, 60 % mass proportion of recy-
cling by the end of 2012) and measures
for managing packaging, while the latter
covers waste disposal sites and the con-
struction of new infrastructure for waste
management, separate collection of

56 Chapter Four: Policies and Measures



waste and recycling, waste incineration
and disposal of biodegradable waste.

It sets out the following goals: to direct
into processes prior to waste removal at
least 65 % or more of generated quanti-
ties of municipal waste and (in the net
amount) secure material consumption
of at least 42 %, separate all cooking

4.2 EU Policy

As a Member State of the EU, Slovenia
is committed to fulfilling the Euro-

pean climate policy and implementing
common EU measures in this area
(CCPM). Measures include Decision No
280/2004/EC concerning a mechanism
for monitoring Community greenhouse
gas emissions and for implementing the
Kyoto Protocol, which ensures that EU
progress in fulfilling the Kyoto Protocol
will be analysed yearly and that Mem-

waste and process it biologically, treat
the remaining waste in such a way that
the total organic carbon content will not
exceed 5 %, and reduce the quantities
of disposed biodegradable waste from
47 % to 16 % by 2013 or 2015.

ber States will send the necessary data
regularly to the Commission, and Direc-
tive 2003/87/EC establishing a scheme
for greenhouse gas emission allowance
trading within the Community. Other
measures cover a wide spectrum of
areas, and the link between them and
national measures is set out in Appen-
dix C.

4.3 Policies and Measures and Their Impacts

The measures presented below are
taken from the AP-GHG and were
presented in the 2/3 National Reports
to the Conference of the Parties to the
UN Framework Convention on Climate
Change, since in the interim period no
new measures have been identified.
Changes have taken place, however,
in the implementation of individual
measures, so their description in the
majority of cases has been corrected or
supplemented.

4.3.1 Energy
Implemented Measures

(1) Promotion of electricity produc-
tion from renewable sources and
combined heat and power genera-
tion

Implementer:

Ministry of the Economy (MG)

GHG affected: CO,

Type of measure: economic, regulatory

The Energy Act introduced a new term,
that is, qualified production of electricity
defined as production from renewables,
waste and in power plants with extra
high efficiency of combustion of fossil
fuels with combined heat and power
generation. The Decree on prices and
rules for purchasing electricity from
qualified producers established the
feed-in tariff system. The purpose of
this measure is to create a favourable
environment for the construction of
new capacities for exploiting renewable
sources and combined heat and power
generation plants through favourable
fixed purchase prices determined by the
Slovenian Government.

Production of electricity from RES

in smaller qualified power plants is
increasing only slowly (from 410 GWh

in 2000 to 560 GWh in 2004), owing
primarily to the higher production of
electricity from small hydro power plants
(favourable hydrology) and production
from wood biomass, while for other
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sources development is smaller (around
30 % attainment of projections from

the ReNEP). Increasing the proportion
of electrical energy from renewables

to 33.6 % of gross consumption in line
with the ReNEP and Directive 2001/77/
EC will require the formulation of certain
purchase prices (such as for biomass),
and especially the elimination of other
barriers hindering faster development in
this area (spatial location etc.).

The current mechanism of purchase
prices for cogeneration has allowed
sufficient support primarily for the con-
struction of smaller new cogeneration
units in district heating systems (con-
struction of new units already exceeds
projections from the ReNEP), and there
has also been marked development in
recent years in the use of landfill gas
and biogas, while current support for co-
generation in other activities (especially
industry and in the service sector) is too
small, something confirmed by the slow
development to date. In order to double
production by 2010 it will be necessary
to improve the mechanism as soon as
possible, especially for larger units in
industry and in district heating systems.

The estimate of emission reduction
owing to measures implemented for the
promotion of electricity generation from
renewables and combined heat and
power generation in 2010 is put at 300
Gg CO,.

(2) Opening the electricity market

Implementer: MG, HSE (Holding sloven-
ske elektrarne - Slovenian Power Plants
Holding company)

GHG affected: CO,

Type of measure: regulatory

In line with the amendment to the En-
ergy Act, since 1 July 2004 the electri-
cal energy market has been open to

all consumers except for households,
and this accounts for 77 % of electricity
consumed in Slovenia. With the devel-
opment of the European market and
the linking and inclusion of countries

in SE Europe (linking up the two UCTE

synchronous zones in 2004) there has
been a marked increase in the scope of
international electricity trading. Opening
up the market influences GHG emis-
sions indirectly through changes in the
electricity production structure and
through greater import possibilities or
consumer selection in the event that
domestic production is not competitive
or ecologically suitable. Events on the
market also fall under the influence

of administrative oversight measures,
which can have an important effect on
production trends from individual types
of power plants and in this way on over-
all CO, emissions. A major influence is
also exerted on this by decisions regard-
ing the functioning of emissions trad-
ing, since all the major power and heat
plants have been included in the com-
pulsory European trading scheme since
2005. The electrical energy market will
open up to all consumers in 2007.

The estimated emission reduction owing
to the changed structure of electricity
production, which will be influenced

not only by the opening of the electric-
ity market but also by the opening of
the natural gas market and emission
trading, is put at around 660 Gg CO, in
2010.

(3) Opening the natural gas market

Implementer: MG, HSE, Trbovlje thermo
power plant (TET)

GHG affected: CO,

Type of measure: regulatory

The first stage of the market opening
took place in 2003, when the market
was opened for customers using more
than 25 million m3 of natural gas or
more annually, and on 1 July 2004 the
market opened for all consumers except
households. The conditions for opera-
tion of the market have been actually
established in the transmission net-
work, while for the distribution networks
all the implementing regulations are
still being drafted. Despite the slow
development, the natural gas market
represents an additional stimulus for
the development of gas networks, price
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competitiveness and increased use of
this environmentally favourable energy
product, primarily in the production of
electricity. Given the long-term contracts
concluded up to 2007 and the complete
opening of the market for all consumers
on 1 July 2007, the market will only be
truly established after 2007, when we
may also anticipate marked effects of
this measure on CO, emissions.

With the construction of the necessary
additional transmission capacities and
a competitive market price for natural
gas, we may realistically expect an
increase in the current minimal share of
natural gas in the generation of elec-
tricity, both through the partial transfer
from coal to natural gas (Ljubljana com-
bined heat and power plant (TE-TOL),
Sostanj thermo power plant (TES), and
possibly the Trbovlje thermo power plant
(TET)) and through the construction of
new power plants fuelled by natural gas,
whereby specific CO, emissions in the
production of electrical energy will be
significantly reduced.

(4) Construction of large hydro
power plants

Implementer: MG, HSE
GHG affected: CO,

The gross energy potential of Slovenian
river flow is estimated to be 19,400
GWh annually, of which harnessing
9,100 GWh annually is technically
feasible and 7,000 to 8,500 GWh annu-
ally is economically feasible. Currently
3,970 GWh or 43 % of the potential is
being used. These data also include
small hydro power plants.

Currently two hydro power plants (HE
Medvode on the Sava and HE Zlatoli¢je
on the Drava) are being refurbished,
and a project to construct five large
hydro power plants on the lower Sava is
underway. This project was initiated in

November 2002 with the construction
of the first plant at BoStanj, which is be-
ing completed in the first half of 2006,
and is continuing with the construction
of the HE Blanca (beginning of 2005),
with the entire chain being completed
by 2018. The plants on the lower Sava
will generate 720 GWh of electricity
annually, representing 6 % of current
energy consumption. Alongside this,

for the period between 2006 and 2011
plans call for the refurbishment of the
last hydro power plant on the Drava

(HE Formin). In the medium term the
potential remains for the construction of
hydro power plants on the Mura River,
the middle Sava and in the Soca catch-
ment.

Taking into account the HE Bostanj, in
2006 around 64 % or 115 kt CO, will be
accounted for in the total planned devel-
opment potential for reducing emissions
by 180 kt CO, through the construction
of large hydro power plants from 2000
to 2010, and given the current devel-
opment the entire reduction fulfiiment
by 2010 is fairly certain (construction

of HE Blanca and refurbishing of HE
Zlatolicje).

(5) Incentives for implementing EEU
measures and for investing in RES

Implementer: Ministry of the Environ-
ment and Spatial Planning (MOP),
Slovenian Ecological Fund

GHG affected: CO,

Type of measure: economic, promo-
tional

Ministry of the Environment and Spatial
Planning - Department of Efficient
Energy Use and Renewable Energy
Sources?®

Financial incentives for investments and
preparation of investments

In 2003 the Slovenian Agency for En-
ergy Efficiency and Renewable Energy

23 In 2005 the Department of Efficient Energy Use and Renewable Energy Sources took over the greater
part of the activities of the Slovenian Agency for EEU and RES (AURE). AURE performed expert and as-
sociated administrative tasks relating to the implementation of national programmes to promote EEU and
RES plus coordination and cooperation in the implementation of programmes.
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Table 4-1:

Tenders for:

Citizens

Legal persons
and private
entrepreneurs

SKUPAJ

Sources (AURE) allocated around SIT
495 million, and in 2004 SIT 463 mil-
lion, for financial incentives to invest in
EEU and the use of RES in households,
companies and the public sector. The
following investments were supported:
investment in increasing the energy
efficiency of older apartment buildings
(window replacement), investment in
the use of RES in households, compa-
nies and the public sector (installation
of solar systems and heat pumps, use
of geothermal energy) and within the
Programme of Energy Use of Wood Bio-
mass investments in the energy use of
wood in households, companies and the
public sector. Owing to investments in
RES and EEU, in 2004 consumption of
fossil fuels will decrease by 47 GWh (in
2003 by 78 GWh), while CO, emissions
will decrease by 15 Gg annually (26 Gg

in 2003).

The Department also provides a pro-
gramme of promoting energy check-ups,
preparation of feasibility studies and

Incentives for: AU.R E funds
[million SIT]
- older buildings 64
- RES 70
- wood biomass 40
- RES 89
- wood biomass 200
436

60

elaboration of municipal energy plans.
In 2004 a total of 18 energy check-ups
in companies and the public sector were
co-financed, and 19 in 2003. Based on
the findings of the energy check-up, it

is possible through the implementation
of EEU measures, the cost of which is
returned in a period of three years, to
save 10 GWh of energy, representing an
annual reduction of CO, emissions of
around 3.4 Gg.

Feasibility studies are aimed at a
detailed examination of the feasibil-

ity of large energy supply projects and
EEU projects from the technological,
economic, environmental and financial
perspective. In 2004 and 2003 AURE
co-financed the preparation of 11
feasibility studies for EEU, RES and CHP
projects.

Municipal energy plans represent an
expert basis for the preparation of mu-
nicipal development programmes in the
field of energy supply and use, which is
a duty of the municipalities under the
Energy Act. In these plans special atten-
tion needs to be focused on analysing
the possibilities for
exploiting local ener-
gy sources, especially
renewables, and en-
ergy management in

Invest- EElCToTi, . L (1o buildings owned
mgent fossil fuel use S|on'reduc- by municipalities. In
] [MWh] UL 2004 AURE support-
[t/year] ed the preparation of
0.71 6,000 1,987 energy plans for 12
municipalities and for
0.28 1,880 513 6 in 2003.
045 5889 s In 2004 AURE also
0.26 2,738 705 co-financed 12
international projects
0.84 30,660 10,118 in which Slovenian
2.20 47,167 15,267 partners are involved.

These projects are

being carried out

within the EU SAVE
and ALTENER energy programmes and
the OPET network for the promotion
of energy technology, as well as under
other EU programmes. The projects
relate to energy efficiency indicators in
the countries of Central and Eastern
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Europe, energy labelling of household
appliances, setting up exchanges for
third party financing, promoting energy
technology in buildings, industry, district
heating and in the production of green
electricity and clean technology in fos-
sil fuel combustion and heating large
buildings with wood biomass, exploiting
wind energy in the Alpine countries and
analysing lifecycle costs in the entire
renovation of buildings.

Programme of wood biomass use

In 2003 and 2004, through financial
incentives from the Slovenian budget
AURE supported the investment projects
Programme of Energy Use of Wood Bio-
mass for Companies and the Public Sec-
tor and the Programme of Energy Use of
Wood Biomass for Households. In 2004,
within the programme for companies
and the public sector, support was
provided for projects to install five large
boilers with a total installed power of
13.4 MW, 10 smaller boilers (1.8 MW)
and one micro district system (80 kW).
Within the programme for households
support was provided for the installa-
tion of 112 heating appliances for wood
biomass central heating. Emission
reduction owing to the implementation
of these programmes is estimated at 12
Gg CO, annually.

With the help of the UNDP Regijonal
Support Centre in Bratislava, AURE is
also carrying out the project “Removing
Barriers to the Increased Use of Wood
Biomass as an Energy Source? “, which
is co-financed through a GEF donation.
In 2004 support was provided for the
implementation of two wood biomass
district heating (DHWB) projects, in
Kocevje and Vransko, and these were
completed in 2005, while three smaller

systems are in the preparation stage.
Through the realisation of these two
projects, the use of fossil fuel will be
reduced by 28,590 MWh, and CO, emis-
sions by 5 Gg annually. Eight feasibility
studies for DHWB systems were co-fi-
nanced. The GEF project also financed
the preparation of a general informa-
tional web portal and web application
for trading in wood biomass, which
made access to information on wood
biomass supply and demand easier and
contributed to the potential creation

of new supply and demand?®. A range
of educational and promotional activi-
ties were carried out under this project
between 2003 and 2005%¢ .

Ecological Fund of the Republic of
Slovenia

The Ecological Fund of the Republic of
Slovenia?’, a public fund, is the legal
successor to the Ecological Develop-
ment Fund of the Republic of Slovenia®,
a public fund (the Fund), and is the larg-
est financial institution intended for the
promotion of environmental investments
in Slovenia . The primary activity of the
Fund is providing favourable loans for

a variety of investments in environmen-
tal protection at below-market interest
rates. The Ministry of the Environment
and Spatial Planning is responsible for
the operation of the Fund. In 2004 the
Fund provided loans for 5 investments
by legal persons in RES amounting to
SIT 840 million, and 33 investments

by citizens in EEU amounting to SIT

57 million and 5 investments in RES
amounting to SIT 12 million. The level of
lending for investments by legal persons
increased 3.2 times relative to 2003,
but for investments by citizens it fell by
84 %.

2 http://www.aure.si/index.php?MenulD=193&MenuType=E&lang=SLO&navigacija=on

25 The portal and application have been operational since 15 April 2004 at http://ove.borzen.si.

26 Communication activities of raising the awareness of local communities and other target groups, the
informal advisory network LesEnSvet, training local experts to install, maintain and operate biomass-
fuelled energy plants, promotion of modern technologies for the preparation and energy use of wood
biomass among young people (primary schools, secondary schools, faculties), round tables, handbooks,
and analysis of EEU measures on the part of heating consumers in district heating systems.

27 http://www.ekosklad.si/index.html

28 Pursuant to the new Environmental Protection Act the new name has been used since 1 January 2005.
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(6) Information, education and
awareness-raising activities

Implementer: MOP

GHG affected: CO,

Type of measure: promotional, educa-
tional, informational

In the area of consultation the Depart-
ment of Efficient Energy Use and Renew-
able Energy Sources (MOP) finances

the programme “Energy Consulting

for Citizens” (ENSVET), which is aimed
at advising, informing and awareness
raising of local residents in the field of
rational energy management and use of
RES. Energy consultation and informa-
tion, which is free for local residents, is
provided by 48 qualified energy advisers
in a network of 33 consultation offices
throughout Slovenia. In the period
1993-2003 around 18,500 consulta-
tions were given, and in recent years
there has been a marked rise in the
number of consultations.

Through the co-financing of informa-
tional, awareness-raising and promo-
tional activities and the preparation and
publication of a variety of informational
material (information sheets, folders,
guidebooks) the Department of EEU and
RES also provides an informational and
promotional programme. The greater
part of the supported projects are in the
EEU field, and were carried out mainly in
the form of conferences, consultations
and workshops.

(7) Energy labelling of household appli-
ances

Implementer: MOP

GHG affected: CO,

Type of measure: informational, regula-
tory

By informing consumers about energy
consumption, energy labelling of house-
hold appliances will facilitate increased
energy efficiency in households. At the
same time the requirement for ensuring
minimum energy efficiency of any appli-
ance that can be placed on the market
is enforced. An energy label is put on ev-
ery electric refrigerator, freezer, as well

as any combination thereof, washing
machine, dryer or dishwasher, incandes-
cent and electric lamps and, since 2003
and 2004 respectively, electric ovens
and air conditioners. The year 2004 saw
a change in energy classes for refrig-
erators and freezers. In future, the EU

is expected to see the energy labelling
of office equipment and a change in
energy classes for those household ap-
pliances where technological advances
have already surpassed the classes
stated in existing regulations (washing
machines).

Despite the growing numbers of appli-
ances, on the assumption of high public
awareness the instrument of energy
labelling will yield positive results in a
maximum amount of 100 GWh, which
would translate into 40 Gg of CO,
equivalent in 2010.

(8) Regular inspections of small boilers
and air-conditioning appliances

Implementer: MOP
GHG affected: CO,
Type of measure: regulatory

Through annual check-ups of small boil-
ers their optimal functioning is enabled
(better fuel combustion, reduced ther-
mal losses), which reduces fuel con-
sumption and thereby emissions. Owing
to the stricter requirements associated
with air pollution, the new environ-
mental protection act will transfer the
obligatory commercial public service of
checking, controlling and cleaning of
boilers, flue gases and ventilation fans
from municipalities to the state.

(9) Thermal insulation and energy label-
ling of buildings

Implementer: MOP

GHG affected: CO,

Type of measure: regulatory, informa-
tional

In 2002 the Rules on thermal insula-
tion and efficient energy use in build-
ings were adopted, thereby laying down
stricter technical requirements for ther-
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mal insulation and efficient use of en-
ergy in new and reconstructed buildings.
Thus buildings built after 2002 will have
at least a 30 % lower need for heating
compared to buildings built according to
the earlier regulations from 1980.

By January 2006, the EU Directive on
the energy performance of buildings
(EPBD) (2002/91/EC) will be trans-
posed into Slovenian law. The 2002
Rules will thus be upgraded with the
Rules on the energy efficiency of build-
ings. Currently in preparation, the new
methodology for calculating the total en-
ergy performance of buildings includes
not only heating, but also ventilation,
hot water supply and energy required
for lighting. More stringent minimum
requirements with regard to the use

of energy are being drafted, with the
heating requirements in buildings to be
cut by at least 15 % compared to the
level in 2002 and the total supplied
energy for the functioning of buildings
to be reduced by 30 % compared to the
current practice for buildings. The Rules
will apply to new buildings and recon-
structed buildings, while harmonisation
with the minimum requirements is also
envisaged for major renovations of exist-
ing buildings.

The 2002 Rules also introduced the
obligatory building thermal charac-
teristics certificate, a precursor of the
building energy certificate. Since 2002,
a pilot project for the certification of
energy performance has been under
way, as part of which by 2005 some 30
building energy certificates for buildings
with a total of at least 300 apartments
were issued. Currently being drafted on
the basis of the EPBD is a regulation

on obligatory certification of the energy
performance of new buildings, which is
due to enter into force in January 2006.
Owing to the shortage of qualified pro-
fessionals, the building energy certifi-
cate for existing buildings is expected to
become obligatory in 2009, following a
three-year transition period for transpo-
sition of the EPBD directive. The objec-
tive of energy performance certification
and the building energy certificate is,

firstly, to obtain a picture of energy qual-
ity of buildings on the real estate market
and to provide market incentives for
energy-efficient construction. Secondly,
introducing the building energy certifi-
cate for existing buildings is aimed at
stimulating building proprietors to invest
in recommended measures for efficient
use of energy.

The estimated emission reduction for
2010 is 310 Gg CO,,

(10) Cost accounting for heating by
actual consumption

Implementer: MOP
GHG affected: CO,
Type of measure: stimulation

Heating costs are accounted automati-
cally according to the heated size of the
apartments in 95 % of units included

in district heating systems. In 2005 the
new Rules on the distribution and cal-
culation of costs of heat in residential
and other buildings with more than one
consumer were adopted. Its imple-
mentation depends on the decision of
apartment owners. Cost calculation for
energy use represents an incentive for
tenants to practice more efficient energy
use. The pilot project in two buildings
revealed the possibility of lowering
energy use by up to 20 %. A saving of 19
Gg CO, would be achieved annually with
30 % penetration of the measure.

(11) Contracting

Implementer: MOP, public sector
GHG affected: CO,
Type of measure: economic

Third party financing and contracting for
efficient energy supply are measures
that represent a possibility for renovat-
ing old energy systems and improving
living conditions, as well as reducing
the detrimental impact on the environ-
ment in cases where insufficient means
are available for investing in new or
improved energy systems, primarily

in the public sector and in small and
medium sized enterprises. In 2001, a
pilot project of contractual supply of
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energy savings was started in the City of
Kranj, proving the possibility of reducing
energy consumption in the public sector
by up to 15 %. By 2005, there were sev-
eral other minor examples of third party
financing in Slovenia. Under the aegis of
the AURE agency?® sample documents
were prepared for publicly accessible
projects of third party financing. Without
other incentives for developing the mar-
ket for these services, the measure can
only be implemented very slowly owing
to various obstacles. These are primarily
the continuing inadequate qualifications
of customers, the high costs of project
preparation, administrative barriers,

low energy prices and a lack of service
providers. Intensive introduction of

third party financing in the public sector
could lead by 2010 to 10 major projects
in municipal and state buildings (chiefly
in municipal offices and hospitals) and
to savings amounting to 7 Gg CO,annu-
ally.

(12) Certification of energy source

Implementer: MG, Energy Agency of the
Republic of Slovenia (AGEN-RS)

GHG affected: CO,

Type of measure: regulatory

The advantages of green certificates are
as follows: ensuring effective develop-
ment of RES technologies with the aim
of achieving the desired extent, enabling
the market formation of the added
value of ‘green’ electricity compared to
‘traditional’ electricity, proving the origin
of generated or consumed energy, certi-
fication of energy sources and enabling
international trading. The success of
this instrument is strongly linked to
public awareness. In Slovenia there are
several mechanisms in place for certify-
ing energy sources.

A system of certifying energy sources
was prepared through the adoption of
the Decree on the issuing of certificates
of electrical energy sources (Official
Gazette of the Republic of Slovenia No
121/05). The system of certification is
based on directives 2001/77/EC (elec-
tricity from renewable energy sources)
and 2004,/08/EC (promotion of cogen-

eration).

There is also a Renewable Energy Cer-
tificate System (RECS) operating in Slo-
venia, and this is the most established
commercial system of its kind. The certi-
fying agency is the Energy Agency of the
Republic of Slovenia. Several electricity
suppliers have also produced their own
trademarks for the sale of environmen-
tally friendly energy.

Moreover, the production source struc-
ture is made public in Slovenia, with
electrical energy suppliers showing the
shares of different production sources
in the total structure of electrical energy
on electricity bills.

Planned measures
(13) Demand side management

Implementer: MG, MOP, energy sup-
ply companies, electricity distribution
companies

GHG affected: CO,

Type of measure: promotional

Providing efficient energy use pro-
grammes for consumers on the part of
energy supply companies (Demand Side
Management - DSM), which is defined in
the Energy Act and more precisely in the
Decree on the manner of providing com-
mercial public services in the area of
electrical energy distribution, represents
one of the major instruments of energy
and environmental policy for reducing
greenhouse gas emissions, lowering
costs and increasing the reliability of
energy supply given the high growth in
Slovenia’s electricity consumption in
recent years (an average of 4.5 % an-
nually in the period 2000-2004). This
instrument serves to include among

the promoters of sustainable energy
management important players char-
acterised by high professional qualifi-
cations, familiarity with consumption
patterns of individual consumer groups
and so forth. The project “Programme
of introducing DSM in Slovenia” was
carried out, and within this proposals

on legislative amendments relating to
DSM were drafted. A project is under
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way to produce a standard methodol-
ogy for planning the implementation of
programmes for energy supply compa-
nies. The annual reduction of electricity
consumption owing to this measure is
estimated at 1 %.

(14) Introducing excise duties on fossil
fuels and electrical energy

Implementer: Ministry of Finance (MF)
GHG affected: CO,
Type of measure: fiscal

The EU adopted a directive on taxation
of energy products®® , which supple-
ments the directive on minimum excise
rates for mineral oils and binds Member
States to tax other energy products,
primarily coal and electricity genera-
tion, using the specified minimum rates.
Slovenia will have to transpose the
provisions of the directive for electrical
energy into its legal system by 2007,
while for other energy products Slo-
venian legislation has already been
harmonised.

4.3.2 Transport
Implemented measures

(15) Excise duties on motor fuels

Implementer: MF
GHG affected: CO,
Type of measure: fiscal

Through excise duty on motor fuels and
the price of the individual motor fuel

the Government is working indirectly to
reduce GHG traffic emissions. The level
of excise is determined by the Govern-
ment by aligning the prices of petroleum
products with the trends in crude oil
prices and the US dollar rate. The excise
policy results in the increased differ-
ence between the price of motor oils
and gas oils and in approximating the
price of motor fuel to the European aver-
age. Excise duty on unleaded petrol rose
by 56 % in the period 2000-2004, and

that on diesel by 29 %. The impact of ex-
cise duties in terms of emission reduc-
tion is hard to assess, although higher
fuel prices certainly represent a greater
incentive for environment-friendly driv-
ing as well as for buying cars with diesel
engines or with lower fuel consumption.

(16) Control of exhaust gas composi-
tion and engine adjustment in motor
vehicles

Implementer: MOP
GHG affected: CO,
Type of measure: regulatory

Those performing roadworthiness

tests started measuring exhaust fume
emissions on 1 December 2003. This
measure will serve to achieve a direct
reduction in GHG emissions, since cars
will not be allowed to exceed values of
such emissions defined by car manufac-
turers. The measure will also encourage
better maintenance of vehicles, which
will additionally contribute to emission
reduction. CO, emissions will decrease
by 185 Gg in 2010 according to esti-
mates.

(17) Informing consumers of fuel con-
sumption and CO, emissions of motor
vehicles and the agreement between
the European Commission and car
manufacturers

Implementer: MOP

GHG affected: CO,

Type of measure: informational, negoti-
ated agreement

The Rules on the informing of consum-
ers of the fuel economy and CO,emis-
sions of new personal vehicles were
adopted in 2003. The aim of these rules
is to raise public awareness. In line with
the rules, sellers of personal vehicles
must display visibly for each vehicle

at the point of sale information on

fuel consumption and CO, emissions.
The rules also envisage the drafting

2% now part of the MOP, the Department of Efficient Energy Use and Renewable Energy Sources
30 Council Directive 2003/96/EC of 27 October 2003 restructuring the Community framework for the taxa-

tion of energy products and electricity
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of a manual on fuel economy and CO,
emissions, which alongside a list of all
models of personal vehicles for sale in
Slovenia, will contain advice to drivers
and an explanation of the environmen-
tal consequences of traffic and the
impact of greenhouse gases on the en-
vironment. A step towards producing the
manual was taken with the production
of a website offering this information.
This can be found at http://co2.temida.
si/. However the usefulness of the
website is limited by the lack of updated
information.

Another important instrument of CO,
emission reduction is the agreement
on CO, emission reduction from new
personal cars, to which associations of
European, Japanese and Korean manu-
facturers have acceded. Owing to these
two measures, emission reductions in
2010 are estimated at 250 Gg CO..

(18) Promotion of biofuel consumption

Implementer: MOP, MF, motor fuel
distributors

GHG affected: CO,

Type of measure: fiscal, regulatory

Through the amendment to the Excise
Duties Act adopted in December 2003,
biofuels as propellants are defined as
products subject to excise duty with

an excise duty rate of O %. The next
step in encouraging the use of biofuels
was taken with the transposition into
Slovenian law of the EU Parliament and
Council Directive on the promotion of
the use of biofuels or other renewable
fuels for transport (2003/30/EC), which
encourages Member States to increase
the proportion of biofuels in total fuel
consumption for transport to 2 % by the
end of 2005 and to 5.75 % by the end
of 2010. This was done through the
Rules on the content of biofuels in fuels
to power motor vehicles, which were
published in the Official Gazette on 12
September 2005. These rules lay down
the minimum annual average content of
biofuels in all fuels placed on the Slove-
nian market as motor fuels, and this is
at least 1.2 % in 2006, at least 2 % in

2007, at least 3 % in 2008, at least 4 %
in 2009 and at least 5 % in 2010. En-
suring the minimum content of biofuel

is the duty of motor fuel distributors.
The ReNEP set the goal of a 2 % share
of biodiesel in the consumption of motor
fuel for transport by the end of 2005.

The expected reduction of GHG emis-
sions in 2010 is estimated at 126 Gg
CO, equivalent.

Planned measures

(19) Encouraging the use of public
transport and development of non-mo-
torised forms of transport

Implementer: Ministry of Transport (MzP,
manager with primary competence),
MOP, local communities

GHG affected: CO,

Type of measure: regulatory, promo-
tional

The encouragement of public transport
on the state level is currently performed
through a system of cost compensation
for public transport providers, while a
more active policy for this area is being
planned for the future. The Resolution
on Transport Policy devotes consider-
able attention to measures for increas-
ing the use of public passenger trans-
port, since the current trend points to a
marked decline, and to the development
of non-motorised forms of transport
(cycling and walking). The main objec-
tive of the measures is to improve the
linkage of different types of transport
(rail, road, cycling and walking). This will
be achieved through the establishing

of intermodal terminals, the introduc-
tion of single tickets, the establishing of
information centres offering information
on all types of transport, and through
public education. Another important
measure contributing to the attractive-
ness of public transport is ensuring
punctuality, which is possible by provid-
ing appropriate lanes and routes for
public transport. The first step in imple-
menting the Resolution on Passenger
Transport was taken with the drafting of
a public passenger transport act, which
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will enter into force in 2006. The act
should contain the above-mentioned
measures and provide new regulation
of financial support to public transport
providers aimed at greater transpar-
ency and efficiency (currently the cost
compensation for public road transport
is determined per kilometre travelled,
while in the future a calculation per pas-
senger carried is envisaged, and this will
encourage companies to increase their
passenger numbers). The new public
transport system to be introduced by
the new act is expected to be in place

in 2009. Mention should also be made
of the National Programme of Railway
Infrastructure Construction, which plans
the development of railway infrastruc-
ture, something of great importance in
the development of rail transport.

The rough estimate of the direct poten-
tial of GHG reduction with a 10 % re-
placement of urban personal transport
by public transport is put at more than
100 Gg CO, eq. annually. This estimate
does not take into account the second
level effects, such as decreases in
traffic congestion owing to the reduced
numbers of motor vehicles in towns.

(20) Increasing the share of railways in
goods transport

Implementer: Government, MzP

GHG affected: CO,

Type of measure: promotional, regula-
tory

Compared to road transport, rail freight
transport releases considerably smaller
quantities of toxic and greenhouse gas-
es per ton kilometre. This is why in the
reduction of GHG emissions it is essen-
tial to shift a major proportion of freight
transport, especially transit - which

has increased markedly after Slovenia’s
accession to the EU owing to its position
on the crossroads of traffic corridors V
and X - to the railways, and to increase
the number of passengers carried

by train. In the future an additional
increase in transit traffic is expected
with the further enlargement of the EU
to the east and the Balkans. A greater

share of rail in freight transport will be
achieved through investments in railway
infrastructure (National Programme of
Railway Infrastructure Construction), im-
proved transport quality and improved
logistics of transport companies.

CO, emissions will decrease by 50 Gg
annually with a 50 % shift of the present
traffic of foreign vehicles on public roads
to the railway.

4.3.3 Industry
Implemented measures

(22) Efficient energy use in industry

Implementer: MOP

GHG affected: CO,

Type of measure: economic, promo-
tional

For the major energy consumers the
MOP’s European Affairs and Invest-
ments Directorate, Department of Effi-
cient Energy Use and Renewable Energy
Sources organises various promotional
programmes of information and energy
consultation. The MOP also subsidises
energy check-ups at companies and
feasibility studies for investments in EEU
and RES. Moreover, numerous informa-
tion leaflets on good practice projects
and guides for energy management

and energy technologies have been
published. EEU measures are also sup-
ported by the Slovenian Ecological Fund
through loans with favourable interest
rates.

The industry has at its disposal various
voluntary instruments, aimed at reduc-
ing CO, emissions (costs) through re-
duced energy consumption. These are:
e GreenlLight Programme - a Europe-
an voluntary initiative to save on lighting
energy use

¢ MotorChallenge Programme - a Eu-
ropean voluntary initiative for economi-
cal electric motor drives (in Slovenia
this project is run within the framework
of the Intelligent Energy for Europe pro-
gramme)

e introducing energy management

- improved energy management
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e voluntary agreements for reduced
payment of CO,, tax

Some instruments stated in other fields
exert a direct influence towards the ef-
ficient use of energy in industry, namely:
* environmental protection permit
(IPPC) - companies must prove that
they use energy efficiently

* IS0 14001 - certificate holders have
prepared energy consumption reduction
programmes.

Emission reductions in 2010 owing to
greater energy efficiency in industry
have been estimated at 400 Gg CO.,.
This estimate takes into account the
direct reduction from reduced emis-
sions in industry and also the indirect
reduction from the lower consumption
of electricity.

(22) Incentives for the introduction of
ISO 14001 environmental management
systems and inclusion in the EMAS
system

Implementer: MOP, MG, Chamber of
Commerce and Industry (GZS)

GHG affected: CO,

Type of measure: promotional, econom-
ic, voluntary

The environmental management system
according to the standards of the ISO
14000 series is an internationally recog-
nised business approach for companies
and ensures all aspects of environmen-
tal protection management, from the
use of raw materials and energy, man-
agement of technological processes,

to requirements regarding product use
(including final disposal or destruction)
aimed at eliminating or at least reduc-
ing the impact on the environment.
Some 290 Slovenian companies have
been awarded the ISO 14001 certificate
of environmental management. The EU
Eco-Management and Audit Scheme
(EMAS) stimulates organisations
towards upgrading, greater efficiency
and transparency of existing systems

of environmental management (e.g.

ISO 14001) and towards increasingly
responsible operations aimed at sus-

tainable development. One Slovenian
company (Gorenje) is included in the
EMAS inventory. The process of includ-
ing organisations in the EMAS system
could be stimulated through privileges
and incentives relating particularly to
reducing the frequency and extent of
monitoring and reporting.

(23) IPPC Directive

Implementer: MG, MOP, GZS
GHG affected: CO,
Type of measure: regulatory

The entry into force of the EU directive
on integrated pollution prevention and
control (the IPPC Directive, 96/61/EC)
formulated uniform procedures for
granting permits for the operation of
industrial sources of pollution. The em-
phasis was on an integrated approach
to pollution control, with the primary
aim of preventing or reducing as much
as possible emissions into the air,
water and soil, while also taking waste
management into account. Environmen-
tal protection permits were introduced
into Slovenia’s legal system through the
2004 amendment to the Environmental
Protection Act. By April 2005, managers
of large industrial plants had already
submitted their (pre)applications for
obtaining an integrated environmental
protection permit, which envisages
harmonisation with the BREF reference
documents (use of the best available
techniques (BAT) with regard to envi-
ronmental protection by considering
requirements related to efficient use of
resources (energy included), prevent-
ing waste generation, promoting waste
processing and recycling, and use of
less hazardous materials). On the basis
of these applications there are currently
203 industrial plants (or solid waste
disposal sites) in operation in Slovenian
territory which, according to the criteria
of the IPPC Directive, require an inte-
grated permit for their environmental
loading. The procedures for issuing envi-
ronmental protection permits in Slove-
nia are managed by the Environmental
Agency of the Republic of Slovenia. It

is estimated that the majority of these
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industrial plants will adapt to the BAT
standards by the deadline (2007, or for
some exceptions 2011).

Implementing the IPPC directive will,
depending on the type of activity, re-
duce the specific energy consumption
per production unit by 20 %, hence it is
estimated that in 2010, CO, emissions
will decrease by 60 Gg.

(24) Eco-labelling of products

Implementer: MOP, GZS
GHG affected: CO,
Type of measure: voluntary, promotional

This measure will have an indirect
impact on GHG emissions, since the
demands for acquiring the environ-
mental label refer partly to the product
manufacturing process (reduced energy
consumption, GHG emissions in the
production stage), and partly also to the
effects of the product on the environ-
ment in its life cycle. This measure is
voluntary. Only a limited number of
production groups can be awarded the
environmental label (EU ECO label).

4.3.4 Agriculture and For-

estry
Implemented measures

(25) Rural development programme

Implementer: Ministry of Agriculture,
Forestry and Food (MKGP)

GHG affected: N, O, CH4, CO,

Type of measure: economic, voluntary

Slovenia has an adopted Rural Develop-
ment Programme for Slovenia for the
period 2004-2006, and this includes
the implementation of agricultural
environmental measures under the
Slovenian Agricultural Environmental
Programme (SAEP). The main priori-
ties of this programme are orientated
towards co-natural, sustainable develop-
ment and preservation of rural areas.
This programme is not directly aimed

at reducing GHG emissions, but some
of its measures nevertheless make

an important contribution to emission

reduction. These are:

e financial compensation for areas with
limiting factors,

e agricultural environmental measures;

e support for the implementation of EU
standards on farm holdings.

The programme requires that all receiv-
ers of financial compensation in areas
with limiting factors implement the
prescribed good farming practices.
Within the framework of agricultural
environmental measures, direct pay-
ments are ensured for all farmers who
observe stringent standards of envi-
ronmental protection and conservation
of the man-made environment. This
involves stimulating organic and inte-
grated farming, preserving crop rotation,
erosion reduction, greening of arable
land, stimulating mountain grazing

and sustainable breeding of domestic
animals as well as preserving extensive
grasslands. Within the framework of
support for the implementation of EU
standards on farm holdings, financing
the construction of storage spaces for
animal fertilizers deserves special men-
tion. The reduction of GHG emissions
owing to the increased share of pasture,
which is one of the targets of the Rural
Development Programme, is estimated
at 9 Gg CO, eq. for 2010.

(26) Good agricultural practice in fertilis-
er application

Implementer: MKGP, MOP
GHG affected: N,O
Type of measure: regulatory

The two basic documents in the area of
fertiliser use that contribute most to re-
ducing N, O emissions are the Decree on
limit values for the input of hazardous
substances and fertiliser into the soil,
adopted in 2005 to replace the Decree
on the input of hazardous substances
and plant nutrients into the soil from
1996, and the Rules for implementing
good agricultural practice in fertilis-

ing. The Decree declares the entire
territory of Slovenia a sensitive area,
thus limiting the annual introduction of
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nitrogen through animal fertilizers to
170 kg/ha. The Rules for implementing
good agricultural practice in fertilising
lay down detailed rules on the storage
of animal fertilizers and how to apply
fertiliser by stipulating that fertilizers
be used according to the needs of the
plants. Expert and advisory work in this
area also contributes to the profession-
ally appropriate use of fertilizers and
consequently to the reduction of emis-
sions. The reduction in the consump-
tion of mineral fertilizers will result in a
decrease of N20 emissions in 2010 of
11 Gg CO2 eq.

(27) Promotion of biogas for electricity
and heat production

Implementer: MOP
GHG affected: CH,
Type of measure: economic, regulatory

The obtaining and use of biogas from
animal and agricultural waste is an
important measure for increasing the
RES share and reducing GHG emis-
sions, especially methane. Methane
emissions from animal manure are
estimated at 167 Gg CO, eq. annually in
Slovenia, while the technical potential
of biogas is estimated at a minimum of
56 million m3. Biogas is obtained from
manure by anaerobic digesters. Animal
husbandry in Slovenia is characterized
by many small farms, which hinders the
construction of large anaerobic digest-
ers and biogas plants owing to the high
costs. For this reason the construction
of common plants for several smaller
users is recommended. The state
promotes investments in biogas plants
through various financial mechanisms,
such as subsidies and favourable loans
and also through feed-in tariffs. The first
private biogas plant in agriculture began
operating in Slovenia in 2003. In the
area of methane emission reduction the
greatest achievement over the past year
has been the construction of modern
devices for capture of manure and the
introduction of biogas collection on two
large pig farms. Emission reductions
owing to the installation of anaerobic
digesters on large pig farms and pig

and cattle-breeding farms have been
estimated at 20 Gg CO, eq. for 2010.
(28) Sustainable forest management

Implementer: MKGP, Slovenian Forest
Service

GHG affected: CO,

Type of measure: regulatory

In 1996 Slovenia’s forest development
programme was adopted, and this sets
out the national policy of co-natural
forest management, the orientation
towards preservation and development
of forests, and the conditions for their
exploitation or multi-purpose use. Taking
into account the natural properties of
forest ecosystems, public interests, the
material capacity of the state and the
needs and interests of forest owners,
this programme lays the foundations
for the preservation and development
of all forests and their functions. It has
formed the development strategy for
individual areas of forest management,
and it also indicates the expert orienta-
tions regarding cooperation with activi-
ties that interface with forestry. Owing
to the relatively large share of forest in
Slovenia (57 %), the programme focuses
primarily on care for the existing forests
and on better use of their growing
potential, and also on preservation, and
the designing and planning of individual
trees and stands of forest trees outside
forests.

The binding of CO, owing to the change
in wood biomass stocks in Slovenian
forests will account for 3,800 Gg CO, in
2010 according to the IPCC methodol-
ogy, which exceeds almost threefold the
permitted quota of 1,320 Gg CO, annu-
ally to fulfil the commitment under the
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Kyoto Protocol in the first commitment
period.
Planned measures

(29) Incentives for cultivating biodiesel
crops

Implementer: MKGP
GHG affected: N,O, CO,
Type of measure: regulatory, economic

The cultivation of agricultural plants to
obtain biodiesel is attractive from many
perspectives in terms of GHG emission
reduction. Including oilseed rape in
crop rotation influences GHG emissions
through the reduced use of fossil fuels
in transport and by preserving humus in
the ground and soil fertility, which con-
tributes to lower fertiliser requirements.

4.3.5 Waste
Implemented measures

(30) Waste disposal tax

Implementer: MOP, MF
GHG affected: CH,
Type of measure: fiscal

The Decree on the environmental tax for
waste disposal was adopted in 2001.
This tax is paid by landfill owners ac-
cording to the quantity of inert, non-haz-
ardous and hazardous waste dumped.
The amount of the tax depends on the
type of waste. The tax consists of tax on
the quantity of waste and tax on landfill
gas emissions, with the second part
being approximately three times higher
than the first one. The tax is reduced

if the landfill has the installed capture
and combustion or energetic use of
landfill gas and upon a reduction in the
quantities of dumped waste, including
the biodegradable portion. It is possible
to use it for the construction of build-
ings and installations (infrastructure),
which reduces the quantity of dumped
waste, and in infrastructure on landfills,
including the capture and use of landfill
gas. The tax will help to build a complete
system of waste treatment facilities in
conjunction with additional funds. The

tax on environmental burdening repre-
sents one of the main instruments for
halving emissions in a ten-year period in
the field of waste management.

(31) Separate waste collection and
packaging waste management

Implementer: Municipalities, MOP, GZS
GHG affected: CH,
Type of measure: regulatory

The Order on the management of sepa-
rately collected fractions in the public
service of municipal waste manage-
ment, adopted in 2001, provides that
the municipal company must ensure
separate collection and receival of
separated fractions in collection cen-
tres, collection of bulky waste, sorting
of municipal waste in a sorting centre
and separate collection of hazardous
fractions. The Order requires obliga-
tory inventory management regarding
separately collected fractions and
promotional and awareness-raising
actions. Systems of separate waste col-
lection had to be established through-
out the country by 1 January 2004. The
separate waste collection is expected
to result in a drastic reduction of the
quantity of dumped waste. The targets
call for reductions in the quantities of
dumped waste through separate collec-
tion of waste fractions of 33 % by 2008
and 65 % by 2015 relative to 2000.

In 2002 the Action Plan of Packaging
and Waste packaging Management
was drafted. This set out the measures
and dynamics of achieving the targeted
goal, which complies with the demands
of the Rules on packaging and waste
packaging management, under which
by the end of 2007 50 % of the total
mass of waste packaging should be
reprocessed and 25 % of the total mass
of waste packaging should be recycled,
and at least 15 % by individual materi-
als. The programme of measures for
achieving the goals of this Action Plan
for the period from 2001 until the end
of 2007 is presented from the perspec-
tive of individual fields of activities, that
is, the formulation of policies in the
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area of packaging and waste packaging
management, institutional organisation,
planning and setting up facilities and
installations, monitoring, controlling and
reporting, and including target groups.

Reducing the quantity of dumped waste
also leads directly to a reduction in

the quantity of dumped biodegradable
waste (BIOO) , which is a source of GHG
emissions. The target quantities of
dumped biodegradable municipal waste
are set out in the Rules on waste dis-
posal. In 2010 the quantity will be half
that of 2000. Through separate waste
collection, estimates put the reduction
in annual methane emissions in 2010
at 29 Gg CO, eq.

(32) Landfill gas extraction and combus-
tion, energy exploitation or use

Implementer: MOP, municipalities
GHG affected: CH,, CO,
Type of measure: regulatory

The Rules on waste disposal require all
landfills to arrange the capture and ap-
propriate management of landfill gas by
the end of 2005. In 2003 the capture
and use of landfill gas was established
only at the three biggest landfills
(Ljubljana-Barje, Maribor-PobreZje,
Celje-Bukovzlak), which proportionally
account for around 30 % of the total
population. In 2003 15 % of the landfill
gas was captured and used for energy.
By the end of 2005 a 200 % increase in
the capture and use of landfill gas is an-
ticipated, since the degassing systems
will still not be functioning completely. In
the period 2006-2010 a linear increase
in the quantity of the captured and used
gas is planned from 30 to 50 % (4 %
annual growth rate). Waste water treat-
ment in treatment facilities is also an
important source of biogas. In the future
the establishing of additional treatment
facilities and biogas power plants is
planned.

Methane emission reduction due to
the capture, combustion and energy
use or consumption of gas, relative to
the emissions if the measure were not

implemented, is estimated at 74 Gg CO,
eq. for 2010.
Planned measures

(33) Waste Incineration

Implementer: MOP
GHG affected: CH,, CO,
Type of measure: regulatory

Waste incineration is the most effective
way of reducing the volume of waste.
Incineration enables the energy use

of waste and also the use of heat for
district heating systems. The drawback
of waste incinerators is the release of
toxic substances that are harmful to
humans and the consequent challenges
in locating such facilities. In Slovenia
there are plans to establish two inciner-
ators, which should come on stream by
2008, while recent trends indicate the
possibility of setting up several smaller
incinerators.

Setting up one municipal waste inciner-
ator will according to estimates reduce
emissions by 26 Gg CO, eq. in 2010,
while setting up two would reduce them
by 52 Gg CO, eq.

4.3.6 F-Gases

Planned measures
(34) Regulations on F-gases

Implementer: Government
GHG affected: F-gases
Type of measure: regulatory

In the EU a regulation and a directive
on F-gases are being drafted. Their aim
is to enhance the EU efforts to reduce
GHG emissions within the framework of
the Kyoto Protocol. The proposed docu-
ments include the following categories:
* ensuring all the conditions for emis-
sion reduction in the planning, produc-
ing, locating, functioning and removing
of systems and equipment;

* annual reporting from producers,
importers, exporters and users on the
quantities of F-gases that are placed on
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the market, exported and used;

e restricting the trade and use of F-
gases for certain purposes.

As a result of these regulations, F-gas
emission reduction is estimated at 1.0
% of all annual GHG emissions up to
2010. The impact of the regulations
will increase after 2010, since some
restrictions on trading and consumption
will only enter into force in the period
2008-2012.

4.3.7 Interdepartmental

Measures
Implemented measures

(35) CO, tax

Implementer: MF, MOP
GHG affected: CO,
Type of measure: fiscal

An environmental tax for burdening

the air with CO, emissions was first
introduced on 1 January 1997, and as
an economic instrument this should
contribute to reduced burdening of

the air with CO, emissions. The new
Decree on the environmental tax for
polluting the air with carbon dioxide
emissions, published on 29 April 2005
in the Official Gazette of the Republic of
Slovenia No 43/05, allows a reduction
in the payment of environmental tax
only for those managers of plants that
in connection with the operation of such
plants have signed a contract with the
ministry responsible for environmen-

tal protection on reducing the burden
on the air from CO, emissions for the
period 2005-2009. This significant
new feature means that in exchange
for a ‘free’ tax exemption, in the target
period up to 2009 companies will have
to reduce specific CO2 emissions by

at least 2.5 % relative to the specific
annual CO, emissions in the reference
year, which for existing plants is the
year between 1999 and 2002 in which
the total annual specific CO, emission
from the use of fuel and consumption of
electricity at the plant was greatest. This
reduction will be achieved through the
implementation of contractually defined

measures which, however, will not be
confined to direct emission reduction,
but might extend to the widest sphere of
efficient energy use. Through a contract
to reduce air pollution from CO, emis-
sions the liable party also undertakes
to return any environmental tax refund
if the prescribed reduction in specific
emissions is not achieved. The other
important new feature introduced by the
new Decree is that henceforth, compa-
nies included in the system of emission
trading and which at the same time
have obtained greenhouse gas emission
permits, will be exempt from payment of
the CO, tax. However, this applies only
in the case of energy-intensive compa-
nies (where energy costs represent at
least 3 % of the production price), and
according to expectations this applies

to all plants included in the scheme of
emission coupon trading.

The general assessment of the Ministry
of the Environment and Spatial Plan-
ning is that in the first year around 100
eligible operators will sign contracts.
Currently the level of the tax is SIT 3 /
kg CO, (EUR 15 / t CO,).

(38) Emission trading scheme

Implementer: MOP

GHG affected: CO, (later also other
gases)

Type of measure: economic

On 1 January 2005 the European Union
saw the start of carbon dioxide (CO,)
emissions trading, and this is one of the
most important mechanisms for meet-
ing the Kyoto targets, although its reduc-
tion of GHG emissions is only indirect,
since it enables polluters included in the
scheme to achieve emission reductions
in the most cost-effective manner. The
functioning emission coupons market
offers market players greater opportuni-
ties and free play; consequently, emis-
sion reduction will be achieved princi-
pally among those where it will prove
economically justified, while the rest

will buy additional emission coupons. In
Slovenia, 96 plants in all are included

in the trading system, accounting for
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roughly 55 % of all CO, emissions in
Slovenia.

In the second half of 2006 a new na-
tional allocation plan will be drawn up
for the trading period 2008-2012. It is
also envisaged that with the beginning
of the first commitment period, in 2008,
global greenhouse gas emissions trad-
ing will begin.

4.3.8 Kyoto Mechanisms
Planned measures

(37) Clean development mechanism
(CDM) and Joint implementation (JI)

Implementer: Government
GHG affected: all GHG
Type of measure: regulatory, economic

Besides emissions trading, the Kyoto
Protocol envisages two other flexible
mechanisms as a supplement to do-
mestic measures: Clean development
mechanism (CDM) and Joint imple-
mentation (JI). By means of these two
mechanisms industrialized countries
(Annex | countries) can fulfil part of their
Kyoto commitment by investing in emis-
sion reduction projects in other coun-
tries. CDM is meant for implementing
projects in developing countries, while
JI refers to projects in other Annex |
countries. Since Slovenia has to reduce
its own emissions it is more interested
in investing in such projects that in host-
ing them.
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5.1 Introduction

The emission projections in this report
are the same as those presented in the
previous report, except for the changes
mentioned below. The projections were
selected in 2000, when the National
Energy Programme was prepared. Since
then the projections have been modified
with the preparation of the Allocati-

on Plan for the first emission coupon
trading period. A more thoroughgoing
revision is planned for the projections

in 2006, with the revision of the Action
Plan for Reducing GHG Emissions. The
corrections taken into account in the Fo-
urth National Report, were implemented
within the framework of preparing the
Action Plan for Reducing Pollutant Emis-
sions from the NEC Directive, which was
produced in mid-2005. The following
amendments were made:

e Lignite consumption at TES was
increased in line with a long-term
contract for 2008, 2010, 2012 and
2015, amounting to 38.5 PJ in those
years. This correction has only been
taken into account in the additional
measures projection, as the use of li-
gnite is higher in the existing measures
projection.

* The consumption of timber was
increased, to coordinate the base year
in the model with statistical data from
SURS. Previously consumption was
coordinated with SLEG data.

* Emission projections from transport
have been calculated using the CO-
PERT model. Furthermore the projec-
tion for fuel consumption in transport
was corrected, as the older projection
anticipated a very slow fall in the use
of petrol, and a slow growth in the use
of diesel, which does not reflect the
actual situation, whereby since 2000 a
steeper increase in diesel uptake has
been expected, and a faster fall in the
use of petrol.

e The proportion of biofuels in overall
motor fuel consumption was increased
in accordance with the Rules on the
Content of Biofuels in Motor Vehicle
Fuels.

* The projections for emissions from
solid waste were calculated using new
factors in accordance with the IPCC
rules (GPG 2000).



5.2 Projections of Greenhouse Gas Emissions

5.2.1 Description of Scenarios

A scenario postulating moderate eco-
nomic growth was used for emission
projections, assuming 3.6 % annual
growth in GDP in the period 2000 to
2010, and a lower growth of 2.2 %

for 2010 to 2020. The population will
gradually fall in this scenario at a rate of
0.1 % per year. Fuel prices were taken
from international studies (IEA). A more
detailed presentation of the assumpti-
ons is provided in Appendix D.

The implementation of emission reducti-
on measures and policies was modelled
by two scenarios: “with existing measu-
res,” and “with additional measures.”.
The existing measures scenario assu-
mes the continuation of current policies,
which are characterised by a low level
of measure implementation. For the
Energy sector this means a gradual
transition from coal to natural gas, a
less intense implementation of EEU me-
asures and increasing capacity for RES
use in line with the additional measures
scenario. The latter only applies to Local
Supply and Energy Use, while the pro-
duction of electricity from large HE and
JE is the same in both scenarios. For the
Transport sector, the existing measu-
res scenario anticipates the continued
implementation of measures, with the
exception of the measure to promote
the use of biofuel in transport. This
measure is taken into account in the
additional measures projection, which
also anticipates an additional reduction
in emissions due to the increased use
of public transport and rail transport.

In the Industrial Processes, the existing
measures scenario foresees imple-
mentation of the IPPC directive, while
the additional measures scenario also
includes implementation of Regulati-
ons on F-Gases. The existing measures
scenario in the Waste sector anticipates
the implementation of measures to
reduce waste at source and a measure
for collection and combustion of landfill

gas. The additional measures scenario
also includes waste incineration, which
will lead to a reduction in the quantity
of landfilled waste. In Agriculture, the
existing measures scenario includes all
the implemented measures, while in the
additional measures scenario emissions
are further reduced by 50 Gg CO, eq.,
which will be achieved via additional
measures. No measures are envisaged
in the Solvent Use sector.

5.2.2 Emission Projections
by Gas and Sector

Cco

2

In both projections CO, emissions will
increase until 2005, followed by a fall
by 2008, with growth again until 2015,
falling again in the period up until 2020.
In 2010 emissions in the additional
measures scenario will be 1.9 % higher
than emissions in 2003, and 1.8 %
lower in 2020. The first and second fall
in emissions are the consequence of a
fuel changeover (coal replaced by natu-
ral gas) in the Energy Supply sector, the
growth in emissions from 2008-2015 is
the consequence of growth in final ener-
gy use in the Transport, Industry and
Other Sectors. According to the additi-
onal measures scenario, 2010 primary
energy use will be 9.1 % higher than in
2003, and 10.2 % higher in 2020, while
final energy use will be 11 % and 15 %
higher, respectively.

CH

4

CH, emissions will fall according to both
scenarios. According to the additional
measures scenario, they will fall by 21 %
by 2020, with a 12 % fall in the existing
measures scenario compared to 2003.
The reduction in emissions is due to a
reduction in the quantity of landfill wa-
ste, and the collection and combustion
of landfill gases, and to a lesser extent
the reduction in fugitive emissions due
to a reduction in the domestic coal
consumption.



Figure 5-1:

Figure 5-2:
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N, O emissions are expected to be prac-
tically constant for the period 2003 to
2020. The minimal difference between
the scenarios is largely due to the additi-
onal measures in the Agriculture sector,
which is by far the largest source of N,O
emissions.

F-Gases

F-gas emissions in the existing mea-
sures scenario will grow by 109 % by
2020, but will fall by 44 % in the addi-
tional measures scenario. The existing
measures scenario does not anticipate
a measure to reduce F-gas emissions,
while the additional measures scenario
anticipates the reduction in emissions
due to the implementation of Regulati-
ons on F-Gases.
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35 Energy - Energy Supply and Fugitive Emissions (1A1 and 1B), Transportation (1A3), Industry - Industry
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Other Product Use (3), Agriculture (4), Waste (6)
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Table 5-1:

Gg CO, eq. Emissions in

base year
Co, 15.995
CH, 2247
N,O 1659
F-gases 342
Total 20.243
Energy 15.658
Industrial Processes 1364
Solvent and Other Product Use 128
Agriculture 2367
Waste 726
Sinks

Total emissions with sinks

oo e A

Average

. Difference
emissions from base
2008-2012
year figure
16.333 2,1%
1903 -15,3%
1539 -72%
149 - 56,5 %
19.924 -16%
16.078 2,7%
1098 -19,5%
35 -725%
2145 -94%
568 -21,8%
-1320
18.604 -81%
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Emissions by Sector

Emissions from the Energy Sector (Ener-
gy Supply and Fugitive Emissions) will
significantly decrease due to a reduction
in fuel exchange. In 2020 emissions

in this sector will be 18 % lower than

in 2003 according to both projections.
Emissions from the Waste sector will
also significantly decrease due to a lar-
ge reduction in the quantity of landfilled
waste. According to the existing measu-
res scenario, Waste sector emissions
will be 41 % lower in 2020 that in 2003,
while according to the additional measu-
res scenario they will be 67 % lower in
2020 than in 2003. Increased emissi-
ons are expected in the Transport sector
(18 % higher according to the existing
measures scenario, and 11 % according
to the additional measures projection)
due to an increase in transport activity.
They are also expected in Agriculture (by
12 % - existing - and 8 % - additional)
due to increasing numbers of animals,
in Industry (Use of Fuel for Power and
Industrial Processes - by 16 % and 5 %)
due to increased production and also in
the Other Sectors category (by 24 % and
5 %) due to increase final energy use.

Total GHG Emissions

Total GHG emissions without conside-
ring sinks will total 21.2 Tg CO, eq. in
2010 according to the existing measu-
res scenario, which is 7 % more than in
2003, while by 2020 they fall to 20.4
Tg CO, eq.. According to the additional
measures scenario, total GHG emissi-
ons without considering sinks in 2010
(19.9 Tg CO, eq.), will be almost the
same as in 2003, falling to 18.9 Tg CO,
eq. by 2020.

Projections and Kyoto Commitment for
Slovenia

By ratifying the Kyoto protocol Slovenia
committed itself to reducing GHG emis-
sions in the first commitment period
(2008-2012) by 8 % compared to the
base year (1986 for CO,, CH,, N,O and
1995 for F-gases). The additional mea-
sures projection indicates that average



yearly emissions in the first commitment
period, without considering sinks, will
total 19.92 Tg CO, eq. In accordance
with Decision 11/CP.7 of the Conferen-
ce of Parties in Marrakech, Slovenia

can deduct CO, emissions in the yearly
amount of 1.32 Tg CO,, due to sinks
from forests in order to meet its Kyoto
commitment. In the previous report a
conservative sink use assessment of
0.84 Tg CO, was used to assess first
commitment period emissions, while
the latest studies from the Slovenian
Forestry Institute indicated that Slovenia
could use its entire quota as the actual
sink was higher than the quota. Average
yearly emissions in the first commitment
period, taking sinks into account, total
18.60 Tg CO, eq, while Slovenia’s com-
mitment is 18.62 Tg CO, eq. Hence it
follows that implementing the measures
as predicted in the additional measures
scenario, and continuing forest mana-
gement to increase sinks, Slovenia will
fulfil its Kyoto commitment. However,
the following factors must be conside-
red when drawing such a conclusion:

¢ In 2006 the Action Plan for Reducing
GHG Emissions (AP-GHG) will undergo

a revision that will include an analysis
of AP-GHG measure implementation up
to 2005, following which new emission
projections will be prepared, which will
fully take into account the new conditi-
ons regarding measure implementation,
the macro-economic situation, and

the corrected projections used in this
report.

* In 2006 a new emission coupon
allocation plan for 2008 to 2012 will
also be prepared. Over the period 2005
to 2007 a total of 96 facilities were
involved in emission trading in Slovenia,
which is approximately 55 % of all CO,
emission in Slovenia. The proportion

of emissions from facilities included in
emission trading in the period 2008

to 2012 will be similar. The Allocation
Plan sets out a quota of free emission
coupons distributed to facility opera-
tors. Administrators must buy cover for
excess emissions or insufficient emissi-
on coupons on the market. Setting the
quota for free coupons will take place
simultaneously with the revision of the
Action Plan.

5.3 Evaluation of Total Potential of

Measures

The total potential of measures was
defined by means of the models used
for emission projection calculation. The
models were used to first define the
effect of individual measures, while the
total potential was calculated by uniting
these effects. The difference between
the total evaluation for the effect of all
measures for 2010 in Table 4-2 and the
evaluation in this chapter arises from
the method of evaluating the effects.
The effects in the Policies and Measu-
res chapter were assessed on the basis
of the current situation (in 2005) and
the expected state in 2010 (e.g. the ef-
fect of incentives to implement EEU me-
asures and invest in RES was assessed
on the basis of reduced fossil fuel use
due to subsidised investment in EEU

and RES in 2002 and 2003), while the
model evaluations of measure effects
were calculated on the basis of assump-
tions within the model. The evaluation
of the effect of additional measures was
calculated as the difference between
the existing measure projection and
additional measure projection.

The table (Table 5-2) gives the total
potential of measures implemented and
adopted by sector and by gas. The table
indicates that measures to reduce emis-
sions in the energy sector will make by
far the largest contribution to reducing
emissions in the existing measures pro-
jection. Emissions will fall least in the
Agriculture sector. The gas the measu-
res will reduce most is CO,,.



Table 5-2:

2005
Energy 242
Ind.

0

Processes
Agriculture 20
Waste 23
CO, 232
CH, 39
N,O 14
F-Gases 0
Total 285
Table 5-3:

2005
Energy 167
Ind. o1
Processes
Agriculture 0
Waste 0
COo, 166
CH, 0
N,O 0
F-Gases 91
Total 258

2010

1234
147

&
103

1246
154
30
94
1523

2010

713
274

50
82

726
105

15
274

1119

2015

Gg CO, eq.

1923
147

198

Gg CO, eq.

1905
277
50
94
2327

2015

Gg CO, eq.

898
270

50
158

Gg CO, eq.

910
180

16
270

1375

2020

3489
147

62
276

3421
391
68
94
3974

2020

756
341

50
197

771
219

341
1344

5.4 Methodology

5.4.1 Energy

To prepare emission projections in

the IPCC sector Energy - excluding
Transport - a set of models was used

in which the main tool is a reference
energy ecological model called REES-
SLO, made in the MESAP environment.
In addition to the REES-SLO model this
set of models consists of other models
as well: a model to assess the market
penetration of energy-saving final use
technologies (PET-SLO), a simulation
model for electrical load curves (ELAM-
SLO) and a model for calculating electri-
city production balance on a free market
(ELBIVIM).

The main information flow between
programme packages takes place in the
following order:

1. Firstly, the market shares of certain
energy-saving technologies with final
users are calculated using a PET-SLO
model as the response to the changed
price signals, financial incentives and in-
formation campaigns. The assessment
of market shares of certain technologies
and their costs serve as input data in
the basic model of the reference energy
system (REES-SLO) in MESAP.

2. MESAP calculates envisaged final
energy use balances and assesses the
local production of electricity based on
the proportions of different technologies
in the final use structure and connecti-
ons with influential parameters (levels
of economic activity in different sectors,
number of households, etc.). The final
use of electricity divided by sector,
purpose, and production in local supply
systems (in industrial, distribution and
private units) is transferred for proces-
sing in the program to analyse the load
shape.

3. The ELAM-SLO program simulates
the time course of load on the electricity
transmission system, taking into acco-
unt typical users and local producers.

4. By using ELBIVIM model, electricity
production balances can be calculated



on the free electricity market, based on
domestic demand, available transmis-
sion import/export capacities, inter-
national prices of electricity and other
assumptions (EIMV).

5. The proportions of electricity pro-
duction in individual units calculated in
Point 4 and related costs are transfer-
red to the MESAP / REES-SLO model.

Other balances are calculated for the
whole planning period in the MESAP
model: primary and secondary energies,
balances of emissions (CO,, CH,, N,0O,
S0, and NO,) and total costs.

Reference Energy Ecological Model-
REES-SLO

The technology orientated REES-SLO
model was developed in the MESAP
environment in the form of a linear net-
work model for processes and connec-
tions (reference energy system), which
enables consistent modelling of energy
use based on the needs of energy
services and energy supply according
to the Integrated Resource Planning
method. A calculation of emissions,
costs and other influential phenomena
is made simultaneously. The logical pro-
cess-technological model enables the
simulation and evaluation of anticipated
instruments and their influences, as
the set of instruments are connected
within strategies. The calculation model
with a transparent model presentation
prevents double counting and uncon-
nected consideration of effects, and
provides a framework for consistent
and equal access to the identification
of instruments, measures and outputs
in different sectors and subsectors.
The model has been used before in the
preparation of energy strategies and the
National Energy programme, as well as
for specialist papers used as the basis
for assessing potential GHG emission
reduction and to prepare the Action
Plan on Reducing GHG Emissions.

36 http://vergina.eng.auth.gr/mech/lat/copert/copert.ntm

Transport

The COPERT®® model enables the
calculation of direct GHG emissions
(CO,, CH,, N,0), indirect GHGs (CO, NO,,
NMVOC, SO,) and emissions of NH,, PM,
PAH, POPs and heavy metals in various
vehicle categories (cars, light goods,
heavy goods, motorbike and moped)
based on fuel consumption. Emissions
are roughly divided into three sources:
Emissions that occur during thermally
stabilised engine operation (hot emis-
sions); emissions occurring during
engine start from ambient temperature
(cold start and warming-up effects) and
NMVOC emissions due to fuel evapora-
tion. Total emissions are calculated as

a product of fuel consumption and emis-
sion factors calculated by the model.
The version of the software model used
is COPERT Il v.2.3.

5.4.2 Industrial Processes

The projection of CO, emissions in indu-
strial processes, except for production
of primary aluminium, was made on the
basis of industrial production growth
projection, taking different emission fac-
tors for different activities into account.
CH, emissions are constant, as their
only source is ethanol production, which
was considered to be constant. Emissi-
ons from the production of primary alu-
minium (CO,, CF, and C,F ) were used
in line with projections by the Talum
company, which is the only primary alu-
minium producer in Slovenia. HFC and
SF, projections were summarized in line
with the first national report, while HFC
emissions in the projection with additio-
nal measures were additionally reduced
due to regulations on F-gases.



5.4.3 Waste

Solid waste emission projections were
made using IPCC methodology. Emis-
sions for waste deposited before 1977
that were mainly in disorganized or
badly compressed condition, where the
covering of landfill was only realised af-
ter they were closed, were estimated ac-
cording to the simplified IPCC methodo-
logy. When assessing landfills emissions
with waste dumped after 1977, which
was partly compressed and compacted,
where most landfills were covered at
the time, a more accurate IPCC me-
thodology, with time series, was used.
The calculation assumed a constant
quantity of waste produced since 2001
and a gradual reduction in the quantity
of landfilled waste. The composition of
waste and the structure of biologically
degradable part was constant and was
summarised according to the results

of screening analyses in Slovenia and
international data.

For waste water emissions calculation
an IPCC methodology was used. The
following input data were used to as-
sess CH, emissions: planned biological
treatment of municipal and industrial
organically loaded waste water until
2015 in Slovenia, organic burden, the
proportion of actually decomposed or-
ganic substances, conversion factor and
use of produced gas. N,O emissions
were assessed according to the IPCC
methodology with the assumption that
all wastewater nitrogen ends up in water
environment.

5.4.4 Agriculture

Agriculture emission projections were
carried out according to the methodo-
logy prescribed by the IPCC (1997). The
IPCC methodology anticipates agricul-
ture emission projections based on
statistical data on the physical volume
of crop and animal production taking
into account specific procedures charac-
teristic of particular countries or areas.
Data on the extent of crop production
and animal breeding are treated separa-
tely, despite their interdependence. The
model based on IPCC methodology does
not therefore enable optimization at

the level of the agriculture sector as a
whole, but only on separate segments.
SURS statistical data and information
obtained from experts in agricultural
sector were used for the assessment.

Projection uncertainty arises from: the
uncertainty of statistical data used as
the basis for projections (statistical
data, emission factors); the models
used for projections presenting a
simplified picture of actual events;

the uncertainty of policy and measure
implementation scenarios, as these
change over time, and the actual effect
of the measures can be difficult to
anticipate given the large number of re-
levant factors, and uncertainty of future
economic, technology and social develo-
pment, which includes uncertainly over
the price of energy, the growth of supply



5.5 Evaluation of Projection Uncertainty

and demand for energy, behaviour of
major actors in the energy market, etc.

The result of Energy emission projecti-
ons depends especially on the realisa-
tion of measures taken into considera-
tion in the field of RES and EEU where
availability of budget finances will be a
major factor and where in recent years
a large gap between the planned and
realised activities has been noticed. The
dynamics of the transition to natural gas
in electricity production depends largely
on future market trends and social
problems with reducing the domestic
coal production. As a consequence of
the uncertainty of future coal mining
development, fugitive emission pro-
jections are uncertain. Uncertainty in
the projection of transport emissions
are due to uncertainties in Slovenia’s
transport development scenario, the
potential increase in transit transport,
and possible greater influence from ne-
ighbouring countries. The comparison of
emissions with projections in the Energy
sector according to the higher economic
development scenario, which anticipa-
tes a 4 % growth in GDP in the 2000 to
2020 period (1.2 % higher than in the
development scenario used and a sub-
sequent higher physical production in in-
dustry and services) and a faster growth
in residential space and the number of
residences (+ 0.22 % per annum) shows
a range of GHG emissions from 16.0 to
17.2 Tg CO, eq. in 2010.

The uncertainty of emission asses-
sments in agriculture was assessed
according to IPCC criteria (2000).
Uncertainties were assessed according
to individual emission sources, while the
combined uncertainty was estimated
according to Rule A, if additive quanti-

ties were used, or according to Rule B
when assessments were a product of
activity data and emission coefficients
(IPCC, 2000). The EMEP/CORINAIR
(2002) manual was also used to assess
the uncertainty of input data and emis-
sion factors. Uncertainty in methane
emissions was estimated at 19 %, and
uncertainty in nitrous oxide emissions
at 230 %. Uncertainty in emissions for
both gases in agriculture was assessed
at 135 %.
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6.1 Introduction

Slovenia’s geographic and climatic fea-
tures mean it is at threat from climate
change. Based on the results of general
circulation models, Slovenian territory
can expect an increase in air tempera-
ture of 1 to 4°C in the first half of the
21st century, and a change in precipita-
tion of -20 % to +20 % compared to the
average figures for 1961 to 1990. The
most probable climate development in
Slovenia in future is towards warmer
and drier summers, warm winters with
a similar quantity of precipitation and

a higher frequency of extreme weather
events. The impact of climate change
will be wide ranging. The higher tem-
perature, different water balance and
more frequent extreme weather events
will affect agriculture, forests will be
exposed to increased stress, biodiversity
will be threatened, the threat of floods
will increase and there will be problems
ensuring the supply of drinking water,
risks in Alpine and other mountainous
areas will increase, while the rise in sea
levels and sea temperature will threaten
coastal areas. Negative direct and
indirect impact on people’s health and
well-being is expected, e.g. increased
heat load, and increased populations
of disease hosts and carriers, while
patterns of energy consumption will
change, reduced river flow will lead to
problems in generating electricity. Tour-
ism, winter tourism in particular, will
also be affected.

At the end of 2005 the Environmental
Agency (ARSO) launched a climate chan-
ge adaptation project. The project was
based on an interdisciplinary approach,
and ARSO will work closely with all the
relevant specialist and scientific institu-
tions and individual experts. The project
consists of these phases:

* collecting and reviewing existing
literature and knowledge;

* defining the dependence of various
factors on climate on the basis of
collected data and knowledge, and
where possible tests for the entire
state and its individual regions;

* defining the vulnerability or poten
tial threat assessment if no measu
res are taken, and for various anti
cipated forms of climate change
for the entire state and its individu
al regions;

* adaptation capability assessment,
i.e. finding possible alternative
means of adaptation at the state
and regional levels;

* defining the interdependence of
different sectors and conditions for
the state and its individual regions;

e collating findings from preliminary
phases and on that basis selecting
possible adaptation measures by
individual sectors at the state and

regional levels.
Below are presented the results of the
Vulnerability of Agriculture and Forestry
to Climate Change project, which was

carried out in 2003.
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6.2 Climate Change Impacts and Vulnerability

Assessment

The physical impact of climate change
and higher atmospheric levels of CO, on
flora and fauna will be numerous. The
physiological effects of increased con-
centrations of CO, will have a significant
impact on crop production and forest
growth, while the most pertinent impact
will be from changing weather condi-
tions. The changing water balance will
have a decisive impact on agricultural
production. The economic impact of
climate change on Slovenian agriculture
is harder to predict, as it is also depen-
dent on political decisions - particularly
in relation to changing the centres and
hubs of agricultural production, in-
creased risk in agricultural production,
different subsidy structures, the import
and export of food, etc. Global assess-
ments suggest that the price of agricul-
tural products will rise by 10 to 20 %
due to climate change. Studies indicate
that various risks affecting agriculture
will significantly increase, such as
increased likelihood of weather damage
from drought, storms and floods.

6.2.1 Food Production

The impact of climate change on food
production in Slovenia can be divided
into three broad categories: positive
impacts, conditionally positive impacts
and negative impacts (Table 6-1).
Conditionally positive impacts are those
where the consequences are unclear
and depend on other specific factors.

The positive impacts include the effects
that greater CO, concentrations will
have on plants. With an optimal supply
of nutrients, water and plant protection,
and optimal temperatures, plants in-
crease their photosynthetic activity and
their leaf surface. Another important
direct impact of higher CO, concentra-
tions is the partial closure of stomata
(pores) which reduces transpiration,
both effects decreasing the need for

water. Environmental warming will also
extended the potential vegetation period
for agricultural plants. Spring will start
earlier and autumn end later, regard-
less of altitude or the heat requirements
of the plants. The quantity of heat that
plants accumulate during growth will
also increase. The extended vegetation
period and greater heat accumulation
could mean areas currently too cold
could improve their heat characteristics
leading to an increase in cultivated land.
The increase in temperature will also
affect the possibility of cultivating heat-
loving plants. It must be remembered
that higher air temperatures in summer
also engender unfavourable meteoro-
logical phenomena and even the physi-
ological impact of drought. The positive
impacts will only occur if other growth
inputs are not in short supply.

The conditionally positive impacts
include the fact that an increase in air
temperature will lead to changes in

the location of agricultural production:
migration of vegetation belts, change

in size of cultivated land, improvement
in temperature profile of areas now too
cold or deterioration of those already
too warm, migration of cultivated land to
higher altitudes, etc. Changes in altitude
will be important for Slovenia, as higher
areas will become more suitable for
crop production, if other criteria are met
such as sufficient soil depth, nutrient
levels and land configuration. This new
land will be smaller than at present, and
the altitude will make it more exposed
to risk from meteorological phenomena,
such as low winter temperatures, un-
predictable late spring frosts, lengthier
period of snow cover, and stronger
winds. Climatic changes could also
affect the quality of produce, through
the increased CO, concentrations and
different weather; for example, higher
temperatures will cause grains to ma-
ture too early, and the reducing matura-
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tion period could lower the quality of
grasses as fodder. Different varieties
will be sought, ones that are resistant to
drought and other extreme phenomena
(forest, and wind damage).

Climate change demands that particular
attention be paid to potential negative
impacts such as: reduced growing pe-
riod and maturation occurring too early;
plants moving from vegetative to gen-
erative phase too quickly, which means
fewer days available for assimilation and
potentially reduced leaf surface, and
hence smaller products of lower quality,
accelerated phenological development
(earlier leafing, flowering and matura-
tion), which increases the risk of frost
damage. Climate changes can also be
expected to lead to increased pres-

sure from pests and disease. One can
predict that the rising temperature will
cause some pests to increase with more
annual generations, and pests from cur-

Table 6-1:

Fertilising effect of increased CO,
concentrations

Longer vegetation period

Better temperatures for
heat-loving plants

rently warmer climes can be expected
to encroach on areas in which they have
not been present to date. Insects can
also be expected to move to higher alti-
tudes (pastures, meadows), which will
lead to greater damage to fodder crops.

6.2.2 Livestock

Climate change will have direct and
indirect impacts on livestock, primar-

ily through changes to pastures and
grazing, and the health and nutrition of
livestock. There will be numerous nega-
tive impacts such as: more frequent
summer droughts and changes in the
composition of the green cover on pas-
tures, more energy will be required to
ventilate and cool barns, heat distress
will be more common, the probability of
bacterial infections will increase, para-
site problems will increase, and weather
damage will increase livestock mortality.

Changes in location of Reduced growing period
agricultural production: (faster plant

*  migration of vegetation development) Faster
belts

. ) evapotranspiration
e change in size of cultivated

land, changes in altitude

e improvement/deterioration
of temperature profile
of areas now too cold or
already too warm

Increased frequency of
extreme weather events:

e storms with wind, hail,
heavy rainfall,

e considerable damage
due to spring frost

e droughts, fires,

e floods, landslides

Changes in product quality
Different species selection

Changes in agro-technical
practice:

e changes in dates of
seeding/planting, harvest...

Changes in frequency and
intensity of pest and
disease incidents:

e other soil processing * increased development
methods, changes to of insects and fungi,
fertilising * new pests and diseases
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Climate change could also reduce avail-
ability of drinking water, reduce animal

appetite, make fodder harder to digest,
and make fodder production riskier and
consequently more expensive.

6.2.3 Forest Ecosystems

Most of Slovenia’s forest, which covers
57 % of its territory, will be exposed to
stresses due to climate change. Low
and medium high sites are particularly
vulnerable, where the composition of
the forests in past centuries has been
anthropogenically changed through the
introduction of spruces that are other-
wise found in cooler climes. The protec-
tive role of forests will also be threat-
ened in exposed sites. The advantage of
Slovenian forests in adapting to climate
change is the traditional sustainable

approach to forest management, which
has always avoided vulnerable composi-
tion such as over-predominance of a
single species. Possible responses from
the forest eco-system to climate change
are changes in location, composition
and forest production. The reduced
possibilities for adaptation mean that
the damage caused by climate change
will be particularly great in areas with
pure forest composition (spruce forest),
and isolated forests with poorer environ-
mental conditions. It is anticipated that
the forests most at risk will be conifers,
particularly fir and spruce. The general
conditions in the forest eco-systems will
change concurrently with the change in
forest composition, while higher tem-
peratures and longer dry periods will
increase the risk of forest fires.

PASTURE AND GRAZING

LIVESTOCK HEALTH

FEEDING LIVESTOCK

Extending grazing period
expansion of grazing to higher
altitudes

Extending grazing period
expansion of grazing to higher
altitudes

Cold stress less frequent
Less energy needed to heat barns

in winter

Increased production of heat-
loving crops

More frequent summer droughts

Changed composition of pasture

More energy to ventilate and cool
barns in summer

Lack of drinking water

Reduced appetite

Fodder harder to digest
fodder production riskier
fodder more expensive
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It is the biodiversity of Slovenia’s for-
est that is most threatened by climate
change. Species in the periphery of
the high Alpine habitats will be threat-
ened (alpine and subalpine vegetation
and animals), and will only survive in
extreme circumstances. Also threatened
will be peripheral sites where species
requiring colder weather grow. Under
particular threat will be all the smaller,
fragmented eco-system remnants with-
out the genetic, spatial and ecological
potential to shift location.

6.2.4 Water Resources

Climate change projections forecast
meteorological droughts will be more
frequent in certain regions. According
to data from the World Meteorological
Organisation (WMO, 2003) in recent
years the entire globe has been subject
to catastrophic droughts with greater
intensity and duration. Droughts have
also occurred more frequently in Slove-
nia, even in areas that did not previously
experience them. The shortage of water
from April to the end of September indi-
cates that agricultural crops in most of
Slovenia have been affected by drought
11 times in the last 40 years: 1967,
1971, 1973, 1977, 1983, 1992, 1993,
1994, 2000, 2001 and 2003.

The mean annual water potentially
available in Slovenia® , is 32.1 km3,
though there have been large fluctua-
tions in the available water over the
period 1961-2000, and there is also an
observable trend towards a reduction

in available water of 0.15 km3 per year.
This decline is not just the consequence
of increased water consumption but is
mainly due to changes in climatic condi-
tions, especially those that affect the
quantity, and time and spatial distribu-
tion of precipitation. The same trend is
found for mean annual river flow, with

the exception of a few larger rivers.

In 2004 an assessment of the vulner-
ability of agriculture to the changing
water balance for agricultural land was
carried out. It was found that every
region in Slovenia was experiencing
increasing shortages, most of all in
northern Slovenia (19 % / 10 years)
and least in South-East Slovenia (2 % /
10 years), while the average for the
rest of the country was around 6 % /
10 years. The trends are all statistically
significant, except in SE Slovenia. There
is also an observable increase in the
daily consumption of water from the soil
and plants in the past ten years.

Although it cannot accurately be stated
how the changing climate will affect
regional water resources, it is clear

that they are already very vulnerable.
Each further problem caused by climate
change or increased variability will
increase competition between sectors
for access to water resources. A warmer
climate could make droughts and floods
more frequent, more serious and longer
lasting. The forecast higher air tempera-
ture will also increase the reference
figure for evapotranspiration, which

will lead to further and more intense
droughts.

6.2.5 Extreme Phenomena

Climate change and higher tempera-
tures will also have an impact on the
frequency of extreme weather phenom-
ena. The frequency of heavy rainfall,
hailstorms, floods, lengthy droughts
(increased fire risk), and extremes

of air temperature will increase. Out-
door activities are most susceptible to
extreme phenomena, e.g. agriculture,
tourism, transport, though many other
sectors will also be affected. Increased
economic damage is also therefore to
be expected.

ST This quantity includes inflow from neighbouring countries, with 41% of water annually flowing through

Slovenian territory being inflow from Austria.

Chapter Six: Vulnerability Assessment, Impacts & Adaptation

99




6.3 Adaptation Measures

6.3.1 Agriculture

A range of adaptations will be neces-
sary in the sphere of crop production.
These include: changing sowing dates;
changing varieties used (exchanging
later crops with earlier); more inten-

se fertilisation to compensate for

the reduced growing time and water
shortage; changes in sowing structure,
farm production policy and production
technology; changes to crop rotation;
improving soil state during droughts by
increasing humus/topsoil; construction
of irrigation systems to combat negative
environmental impact and if suitable
water resources exist for irrigation,
guided irrigation using irrigation models
and taking into account meteorologj-
cal conditions and weather forecasts

to optimise water use, and ensuring
permanent and natural balancing of
agricultural crop production on irrigated
surfaces, and finally protecting agricul-
tural land from extreme conditions. For
plant protection measures, the conclu-
sion is that it will only be possible using
a sound observation network to monitor
increases in the number of infection or
increasing generations of pests, and
using appropriate prognostic models

to forecast the appropriate time and me-
thod for action.

The modernisation of the agro-meteo-
rological information system is vital for
users and to update analyses. Users
must be provided with information from
current monitoring systems in a more
efficient manner.

The future adaptation to variability

and climate change depends largely

on informing the public. The numerous
problems relating to the area require
training in long-term planning including
climate risk analyses, the impact of
climate change and variability, metho-
dological recommendations (e.g. water
management and quality, and micro-
climate) and operative decision-making
(e.g. crop forecasts, irrigation manage-

ment, and control of disease and pests).
Only in this manner will effective measu-
res be found to prevent or mitigate the
consequences of climate change.

The following policies will have to be
pursued in relation to supplying agri-
cultural plants with water, given the
anticipated changes: preparing preven-
tive measures (i.e. using indicators to
monitor agricultural drought), preparing
drought management measures (interdi-
sciplinary approach), ongoing analyses
of climate change impact in Slovenia
(new general circulation models (GCM/
MSC), regional analyses) and updating
the methodology for assessment of
drought damage.

6.3.2 Forestry

It is possible to adapt forests to climate
change to some extent. The measures
include provisions to preserve forest ve-
getation, preventing progressive forest
succession onto abandoned agricultural
land, and directing artificial restocking
of forests from conifers to deciduous
trees, which will demand the develo-
pment of new technologies to grow de-
ciduous saplings. A methodology must
be prepared immediately to categorise
forest composition and their growing
sites according to sensitivity to the
forecast climate changes, and produce
a cartographic record of forest compo-
sition and growing sites with respect to
that sensitivity. The increased threat of
forest fire demands the planning, set up
and maintenance of appropriate fire pre-
vention breaks, particularly in forest are-
as where conifers predominate. Policies
that ensure that timber stocks continue
to increase will continue. Increased
forest phytobiomass will absorb more
carbon that would otherwise increase
global warming in the atmosphere in
the form of carbon dioxide. All measures
to increase forests will be beneficial,
although the level of natural forest or
naturally adapted forest in Slovenia is
generally high.
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7.1 General Policy on Research and Systematic
Observation

The central role in research and devel-
opment (RRD) is played by the Ministry
of Higher Education, Science and Tech-
nology (MVZT), the Slovenian Research
Agency (ARRS) and the Ministry of the
Economy (MG). The MVZT is responsible
for preparing policy documents and leg-
islation on research policy and overall
analysis and monitoring of research
work. ARRS is responsible for financing
scientific research from the national
budget, while the MG mainly operates
in the field of promoting RDD in the
economy, where the Chamber of Com-
merce and Industry is also active (GZS).
The basic legal document for RRD is
the Research and Development Act,
while the further development of RRD
is defined in the National Research and
Development Plan for 2003 to 2007. A
draft has already been prepared of the
Resolution on the National Research
and Development Plan for 2006 to
2010, in which one of the most promis-
ing areas of research is research on
technology relating to the sustainable
economy.

International cooperation by Slovenia in
research activities largely takes place
within European programmes. Slovenia
participates in the following: the Euro-
pean Co-operation in the field of Scien-
tific and Technical Research (COST), the

Intelligent Energy for Europe programme
(EIE), EUREKA, which is intended to
promote technological development and
high technology, the EU’s Sixth Frame-
work Programme, within which one of
the priority areas is Sustainable Devel-
opment and Global Changes, Intereg

IIl, in the joint research centre of the
European Commission and preparations
for the Seventh Framework Programme.
Slovenia also participates in the UN
development programme. Regional
cooperation also takes place within the
Central European Initiative (CEI/SEP)
and the TriCo initiative. A wide range of
bilateral cooperation is also underway.
International cooperation in systematic
observation is taking place within a
wide range of programmes that in most
cases operate under the auspices of the
WMO or UN. In 2005 the Slovenian Gov-
ernment adopted a decision for Slovenia
to join the Intergovernmental Group on
Earth Observation - GEO.

Gross domestic expenditure on RRD
has increased year on year since in-
dependence. In 2002 it was worth SIT
81.4 billion, which is 9.5 % more than
in 2001, and represents 1.5 % of GDP.
The main source of financing was from
companies (60 %), followed by direct
government funding (36 %) and foreign
funding (4 %). Most of the state funding
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for RDD projects in 2002 was allocated
to basic research (59 %), with 26 %
allocated to applied research, and 15 %
to experimental research. In 1994 the

7.2 Research

7.2.1 Climate Processes and
Systems

The following projects have taken place
or are ongoing on the subject of climate
processes and systems:

e the international project CONEX-II
The aim of the project is to research and
produce tools relating to very short-term
and current weather forecasting.

* The international project COST 719

- GIS on climatology and meteorology.
The aim of the project is to put GIS (Geo-
graphic Information System) tools into
operative use in meteorological services
in Europe.

* Project on “Wind and Solar Condi-
tions in Slovenia”. The aim of the project
is to use modern tools to assess the
potential for wind and solar energy in
Slovenia.

* Meso-Meteorological Modelling pro-
gramme. The purpose of the programme
is to improve meso-meteorological mod-
els that will enable detailed modelling
of phenomena in the meso-scale, which
are largely affected by relief. Anthropo-
genic impact on climate and weather
will also be taken into account. The
emphasis will include modelling excep-
tional weather events.

7.2.2 Modelling and Foreca-
sting Climate Change

Modelling and forecasting climate
change takes places under the auspices
of the Chair of Agro-Meteorology at the
Ljubljana Biotechnical Faculty and the
Centre for Atmospheric Research at the
Nova Gorica Polytechnic. General Cir-
culation Models (MSC/GCM) are used
to model the response of the climate
system to atmospheric changes (e.g.

Slovenian Research Foundation was
established to promote scientific work
and financial support.

increased concentrations of GHG). The
models provide a satisfactory descrip-
tion of climatic patterns on large spatial
scales (e.g. over Europe). Primarily due
to poor horizontal resolution (2° x 2°

or more) the reliability of GCM results
at the regional or local scale is low, as
it does not include regional surface
features or map their impact on climate
diversity. These factors are very signifi-
cant in Slovenia. The focus of research
is therefore on bridging the gap found in
climate change impact studies between
GCM results and local level climate
change assessments. The research
employed empirically reduced scales to
bridge this gap. In this method the con-
nection between climate variables on
the local scale and the larger scale was
made by use of various mathematical
models based on previously measured
values. A key assumption is that the
mathematical description of depen-
dence between local and large scale
variables will still be valid in changed cli-
matic conditions. The plan in the future
is to improve the scenarios for changes
in precipitation quantity, especially

in the warmer half of the year, and to
replace the empirically reduced scales
with more complex dynamic scale
reduction based on nested models. This
approach is worth testing on Slovenian
and wider territory together with other
European centres covering the area.
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7.2.3 Impact of Climate
Change

Research into the impact of climate
change generally focuses on areas that
are very important to Slovenia such as
forests, agriculture, water, etc. In 2005
a project started in Slovenia that will be
an interdisciplinary study of the impact
of climate change, assessing vulnerabil-
ity and identifying adaptation measures
across a wide selection of areas (e.g.
transport, energy, tourism, agriculture,
human health and economic develop-
ment, forestry, water management,

and construction). Below are presented
some projects that have been complet-
ed or are still underway:

* The project on the vulnerability of ag-
riculture and forestry to climate change
and impact assessment. The aim of

the project is to study climate change
scenarios on the regional scale and

the possible impact on agriculture and
forestry. The project included a study

of climate change impact on the water
balance.

* The international INTERREG IIIB proj-
ect METEORISK. The aim of the project
is to set up a standard information tool
to support a warning system for Alpine
countries.

* Climate Change and Forests. The
purpose of the project is to improve
understanding of material cycles and
the accumulation of biomass in forest
ecosystems, which presents a basis

for studying the response of forests to
changing climatic indicators, carbon
cycle studies within and outside forest
ecosystems, and studying the suitability
of forest management measures in rela-
tion to climate change.

* The impact of climate change on
crop production in Slovenia - A Case
Study of the Vipava Valley.

e Climate change and national security
in Slovenia.

* Forest biology, ecology and technol-
ogy. The basic objective of the pro-
gramme is to maintain healthy forests
and natural, sustainable, multi-func-
tional forest management.

* Applied botanics, genetics, and ecol-

ogy. The programme covers research
into the biological and environmental
bases for crop production and the use
and processing in relation to spatial
planning.

7.2.4 Social-Economic
Analyses

The preparation of the Action Plan for
Reducing GHG Emissions included cost
analyses of the measures the program
envisages. The analyses produced cost
assessments that will be needed to
meet Slovenia’s Kyoto Protocol com-
mitment. Numerous studies were also
carried out into the economic impact
of using RES and implementing EEU
measures at the regional, local and indi-
vidual levels. Most studies were carried
out on the use of wood biomass which
is vital issue for Slovenia.

7.2.5 Research and De-
velopment of Technology
for Adaptation to Climate
Change and Mitigation of its
Consequences

The research work investigated the

use of solar energy (developing solar
absorption media, developing new
forms of building insulation to utilise
solar energy, solar powered electric-

ity generators, solar panels), buildings
(natural illumination, heating and
cooling, production of green energy
(renewable sources), bioclimatic design)
use of other renewable resources (wind
energy, geothermal energy, biomass),
optimising industrial processes and new
technologies in industrial processes,
sustainable farming, etc. Technology
platforms organised on the basis of
European technology platforms will have
an important role in further research
and development work into environmen-
tally friendly technologies. The plat-
forms include all the key stakeholders
required to transfer knowledge into new
technological solutions, from commerce
to institutions and universities, and
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public institutions including the state.
To date the following national technol-
ogy platform initiative groups have been
recognised. They address various issues
relating to climate change: Solar Panels,
Fuel Cells, Construction, Timber, New
Materials, Production Technologies of
the Future, Slovenian Technology Plat-
form for Vehicles, Roads and Transport,
and Sustainable Development - Water.

Adaptation to climate change is a rela-
tively new subject so activity in the field
is still rather low key. The most impor-
tant document in Slovenia addressing

the theme is the study on the vulnerabil-
ity of agriculture and forestry to climate
change and impact assessment, which
included adaptation measures for the
two sectors in addition to the assess-
ments of vulnerability.

7.3 Systematic Observation

7.3.1 Systematic Observati-
on and Atmospheric Measu-
rement

Systemic observations and measure-
ments have been made in Slovenia sin-
ce 1850, when measurements started
in Ljubljana. In 2005 the meteorological
station network includes 39 climatolo-
gical stations, 14 of which are synoptic,
179 precipitation stations, as well as a
radio-sounding station, sodar and mete-
orological radar. Most of the 30 automa-
tic meteorological stations operate at
climatological-meteorological stations.

Although temperature measurements
go back over 150 years in Slovenia

the data sets are not homogenous as
the measuring points have moved and
observational protocols and instrumen-
tation changed. Changes in the local
environment of the measuring station
have also led to the non-homogeneity
of meteorological data. The most stable
has been the Ratece meteorological
station. Conditions in mountainous
areas are described well by data from
the Kredarica observatory, just below
the summit of Mt Triglav, Slovenia’s hig-
hest mountain. Ljubljana has expanded
quickly over recent decades, expanding
its urban heat island, which is reflected

in temperature records. Counterbalan-
cing divergence in the data is being
carried out through re-analysis based on
a new analysis of weather in the past to
produce a long and more homogenous
data set than that provided by the me-
asurement data alone. The weakness
of this method is that due to a lack of
high quality satellite, ground-based and
altitude measurements it can only go
back to 1957. More detailed homogeni-
sation methods must still be applied to
data from ARSO archives to determine
climate trends and changes in Slovenia.
Six reference climatological stations
are planned for monitoring climate
conditions in unchanged conditions, as
at present Slovenia does not have any
measuring stations that can provide
the same measurement method for an
extended time period in an unchanged
local environment.

Slovenia’s international cooperation in
data exchange is taking place within

a wide range of projects and program-
mes that in most cases operate under
the auspices of the WMO, a member
of which is also Slovenia . Slovenia is
participating in the Europe-wide Glo-
bal Climate Observing System (GCOS)
project with its observation points in
Kredarica and Ljubljana. Ozone measu-
rements are taken at the Krvavec and
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How many observation posts are within

the contracting party’s competence? 2 2 &l
How many participate in the international
2 2 19
exchange of data?
How many will be functioning in 20057 2 2 20

19 2
19 2
20 2

Iskrba measurement stations within the
Global Atmosphere Watch (GAW) and
EMEP projects. Slovenia is also exchan-
ging data from its 14 synoptic stations
and radio-sounding measurements
within the World Weather Watch (WWW)
programme, and within the GPCC
programme is submitting data from the
synoptic stations and archive data from
its precipitation stations.

In 2004 the Centre for Atmospheric
Research was established at the Nova
Gorica Polytechnic, the work of which
includes remote sensing of atmosphe-
ric data. In 2005 the Centre opened a
LIDAR observatory at Otlica nad Ajdo-
v&€ino, with an aerosol detecting LIDAR
system. Systematic observations are
expected to start at the end of 2005,
and the data will be submitted to the
EARLINET network. Cooperation with
ARSO is also planned.

Air quality measurements are taken

at the following measuring stations in
Slovenia: an automatic measurement
network with eight stations in populated
areas; a network measuring backgro-
und air pollution in areas remote from
large pollution sources, with stations at
Iskrba pri Kocevski Reki and Krvavec,
which are also part of the international
measuring network EMEP and GAW; the
network of stations measuring 24-hour
smoke concentrations and an index of
acidic gas air pollution expressed by the
concentration of SO, and a measure-
ment network for precipitation quality.
Supplementary networks are used to
measure large polluters (TE Sostanj, TE
Trbovlje, TE Brestanica) and the cities
of Ljubljana, Maribor and Celje as well

as the municipality of Krsko, location
of Slovenia’s nuclear power plant. The
network is denser in areas near larger
sources of air pollution.

7.3.2 Oceanographic Obser-
vation System

Systematic maritime observation is
implemented by the Marine Biology
Station (MBP), the National Institute of
Biology (NIB) and the Monitoring Office
of the Environmental Agency (ARSO).
The MBP, which is also the National
Oceanographic Data Centre-NODC,
carries out observations from the oce-
anographic buoy in the Gulf of Trieste.
Testing started in 2000 before it beca-
me fully functional in 2002. It is used to
measure wind speed and direction, air
temperature, air humidity, sea tempe-
rature and salinity at a depth of 2m,
temperature at a depth of 23m and the
speed of sea currents at depths of 2 to
23m at one metre intervals. Real time
measurement data is accessible via

a website, while archived data can be
accessed by logging in on the website;
data on sea temperature and sea cur-
rents are also sent to the ARSO monito-
ring office. Observations of the vertical
profile of temperature, salinity, oxygen,
and chlorophyll are taken using a vessel
with a CTD probe. Slovenia cooperates
in the following international projects:
the ADRICOSM multilateral project
(ADRIatic sea integrated COastal areaS
and river basin Management system
pilot project), the EU project MFSTEP
(Mediterranean Forecasting System
Toward Environmental Predictions) and
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the MAMA project (Mediterranean net-
work to Assess and upgrade Monitoring
and forecasting Activity in the region),
which is an important component within
MedGOOS - the Mediterranean Global
Ocean Observing System.

The Monitoring Office measures sea
level and temperature at two coastal
measuring stations (the Luska kapeta-
nija/Harbour Master’s Office in Koper
since 1958 and the Port of Koper auto-
matic measurement station since 1990.
This was being shut down at the end of
2005, with plans to set up a new ocea-
nographic station in the Bay of Piran). In
2005 the oceanographic station of the
Harbour Master’s Office was upgraded
and became the Koper Oceanographic
Meteorological GPS Station (MMGPS).
The station upgrade was carried out wi-
thin the EU FP5 project. Since that time
the station has functioned within the
European Sea Level Service (ESEAS) ne-
twork. As part of work to identify climatic
changes due to increased anthropoge-
nic GHG emissions, sea level analyses
are carried out monthly, annually and
multi-annually and frequency analyses
carried out into extreme deviations from
normal sea level due to intense local
meteorological phenomena. Data on the
monthly and annual sea levels including
current metadata are sent to the PSMSL
in the UK, one of the two largest centres
for sea level data in the world. Sea level
data and the related meteorological

and surveying data are also exchanged
with the ESEAS. Regular reports and
data are published in the ARSO Monthly

Table 7-2:

Bulletin, the Hydrological Annual Report,
and the ARSO web portal. In November
2005 the revision of a long-term set of
sea level data was concluded, and the
production of a uniform controlled set of
sea temperature, air pressure, wind and
salinity according to a standardised me-
thod. A link up to the ESEAS®® database
was completed. The Office cooperated
in Mediterranean variability studies,
including the Adriatic Sea, Black Sea
and Aegean Sea.

7.3.3 Ground-Based Obser-
vation System

Glacier observations take place on the
glacier below Mt Skuta and the Triglav
glacier, which are the most southerly
glaciers in the Alps at relatively low
altitude, which means they are particu-
larly sensitive to climatic conditions.
Regular observations are carried out by
the Anton Melik Geographic Institute at
ZRC SAZU, taken from the end of the
melting period. Until the mid-1990s the
Triglav glacier was measured with the
traditional method acquiring data on
changes in thickness and length at set
points, while in 1995 and 1999 survey-
ing measurements were taken. Since
1999 aerial surveys have been made
every two years. A lack of funds required
to adapt data has meant the institute is
not part of the international exchange of
data within GCOS. Inclusion in the World
Glacier Monitoring Service (WGMS), part
of Global Terrestrial Network-Glaciers
(GTN-QG), is planned in 2005.

How many stations are the responsibility of

the Party?

How many are providing data to
international data centres now?

How many are expected to be operating in

20057

1 2
1 2
1 2
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The network of measurement points for
national hydrological monitoring com-
prises 165 observation stations for sur-
GTN-G face water courses (water level (165),
flow (160), water temperature (50),

Table 7-3:

How many stations are the responsibility of

the Party? 2 content and transport of suspended ma-
How many are providing data to international 5 terial (5)), 2 lake observation stations,
data centres now? 12 source observation stations and 133
How many are expected to be operating in underground water observation points
20057 0 (water level, temperature). The observa-

tions are carried out by the Monitoring

_ Office that operates within ARSO. The
start of the measurement network for
surface waters and lakes can be traced
back to the second half of the 19th cen-
tury. Underground water observations
began in 1952 and source observations
at the end of the 1990s. International
data exchange takes place within the
Global Runoff Data Centre (GRDC)*® «
(flow), European Environmental Agency
- EEA% (flow) and within MedHycos* .

Phenological observations take place
under the professional supervision of
the Meteorology Office at ARSO. The
start of phenological observations goes
back to 1950/51, when the network

of special phenological observation
stations was set up. At present there
are 61 stations distributed to ensure
regional climate coverage.

38 http://www.eseas.org/

39 http://grdc.bafg.de

40 http://www.eea.eu.int/

4 http://medhycos.mpl.ird.fr/
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8.1 Introduction

Public awareness of the causes and
consequences of climate change and
the possibility of preventing them is
relatively poor in Slovenia. The results
of a public opinion poll carried out in
May 2005 indicate that only 25 % of
the Slovenian population are aware of
the consequences of climate change
and only 11 % are well-informed about
the Kyoto Protocol. A total of 47% of the
population was aware that the global
air temperature is rising; older people
and people with higher education were
somewhat better informed?*? . There
are also gaps in knowledge about the
impact of people’s life-styles on GHG
emissions and how individuals can
contribution to their reduction. There

is also a need to increase the sense of
responsibility to future generations in
how we manage natural resources. The
most obvious consequences of climate
change seen on Slovenian territory and
further afield are a positive incentive to
increase public interest, and to encour-
age people to think about changing
their behaviour. The Government and
its ministries do not have systematic

approach to informing the public about
issues relating to greenhouse gas emis-
sions. A general government campaign
is needed to provide a comprehensive
presentation of the issue, the state in
Slovenia and Slovenia’s contribution to
reducing GHG emissions. To date the
Ministry of the Environment and Spatial
Planning (MOP) has addressed this top-
ic most, particularly in the energy sector.
The Ministry of the Economy, Ministry of
Transport, Ministry of Agriculture, For-
estry and Food and Ministry of Finance
have been involved to a lesser extent,
but are all key players in implement-

ing the Kyoto Protocol. Since climate
changes affect everyone, public aware-
ness of the issue of climate change is
vital as well as familiarity with measures
required to prevent or mitigate these
changes. This will make it essential to
implement exhaustive and continuous
promotion, informational and educa-
tional activities aimed a range of target
publics. The Government has a key role
to play in setting an example in this
field.

42 Source: Paper by Luéka Kajfez-Bogataj entitled “Podnebne spremembe in prihodnost Slovenije” (Climate
Change and the Future of Slovenia) within Discussions on the Future of Slovenia with the President of the
Republic of Slovenia, 18.11.2005. The paper is accessible at http://www.prihodnost-slovenije.si/up-rs/
ps.nsf/krf/61945F3137873F3AC12570BD002FB45A?0penDocument
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8.2 Education

Responsibilities and powers relating
to the development and operation

of an education and training system
have been allocated to the Ministry

of Education and Sport (MSS), local
communities (municipalities), expert
panels appointed by the Government,
and institutions established to develop
and provide advice on education (Slo-
venian Education Institute, Slovenian
Vocational Education Centre, Slovenian
Adult Education Centre, and the State
Examination Centre).

In recent years Slovenia carried out a
curriculum review, which led to a special
emphasis being placed on environmen-
tal education and study at all levels of
education within the national curricu-
lum.

Environmental education is part of the
elementary school programme, inclu-
ding interdisciplinary work implemented
within general education subjects and in
the final three-year cycle as a selective
subject. It also features in daily acti-
vities (especially in relation to natural
sciences), field trips and extra-curricular
activities, and within various projects
that schools can join independently (e.g.
eco-schools, UNESCO-schools, healthy
schools) and within young-researcher
activities. Environmental education is
included in the curriculum of gimnazije
(academic high schools), within natu-
ral science subjects, geography, and
sociology and as part of the compulsory
content of the selective subject Enviro-
nmental Studies. The syllabus for this
selective subject is planned to enable
high school pupils to find out about

new content and to link it to content
they study in other subjects. The basic
message of the subject is that enviro-
nmental problems do not just require
technical or technological solutions,

but urgently requires a change in
behaviour. In professional and vocation
education, environment studies are
part of the general education system in

the natural science subject, and other
general subjects in secondary professi-
onal education, professional theoretical
subjects and practical education, as
well as in interest group activities, and
extra-curricular activities. Teaching work
is based on providing a wide overview
of the problem across different content
areas. Learning is based on acquiring
skills and practical applying knowledge,
including content relating to specific
professions and the development of
sensitivity to environmental threats in
the professional sphere. Gimnazije and
the professional and vocational schools
are independently included in various
projects (e.g. the healthy schools and
eco-schools projects) and in young-re-
search projects. Since 2002 the MSS
has been implementing a programme
known as “Hidden Treasure,” which

is used to encourage innovative and
developmental activities in kindergar-
tens, elementary and secondary schools
at the national and international level,
with environmental education one of the
central thematic areas.

The “Eco-School as a Way of Life” pro-
ject is part of the European Eco-Schools
project, which 21 countries participate
in. “Eco-School as a Way of Life” inclu-
des comprehensively planned enviro-
nmental education in kindergarten and
elementary and secondary schools.
According to data from the 2003/2004
academic year, 210 kindergartens,
elementary and secondary schools and
other educational centres were involved
in the project. A school that successfully
passes the seven prescribed steps and
achieves visible results in improving
their own environment is awarded an
eco-flag. To date 159 institutions have
received the award. The project promo-
tes environmental protection coopera-
tion between schools in Slovenia and
abroad. Since 1993 Slovenia has been
cooperating in the European Healthy
Schools Network. Twelve Slovenian
schools are included in the European
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network, while 130 are involved in the
Slovenian Healthy Schools Network.
Schools that promote health have
undertaken to actively contribute to
creating a health-friendly environment.
They change the way they function in

a manner that has a positive impact

on the health and life of school pupils,
teachers and parents. The third project
that Slovenian schools are involved in
is the UNESCO schools project (ASPNet
- Associated Schools Project Network).
UNESCO schools are committed to four
basic themes, one of which is “enviro-
nmental problems”. The “environmental
problems theme” allows pupils to link
international issues affecting the global
environment to their local or national
situation. Activities in this field include
studying environmental pollution, ener-
gy use, preservation of forests, ocean
and atmosphere research, erosion

and preservation of natural resources,
impact of global warming, sustainable
development, and Agenda 21 etc. A to-
tal of 81 Slovenian schools participated
in the project.

Teacher training is very important to
the implementation of environmental
education, which is a relatively new
interdisciplinary field of study (natural
and social science teachers), so the
MSS pays particularly attention to this
within its annual seminar programme
for continual professional training. The
Slovenian Education Institute also is-
sues the review “Okoljska vzgoja v Soli”
(Environmental Education in School).

The MSS formed a commission for Edu-
cation and Sustainable Development,
including members from the MSS, as
well as the MK, MDDSZ and MOP. Ac-

cording to the Strategy for Education for
Sustainable Development of the United
Nation’s Economic and Social Council
(Economic Commission for Europe) a
Slovenian version of the strategy will be
prepared.

The Nova Gorica Polytechnic offers an
undergraduate course in the Enviro-
nment within its Environmental Science
School. The interdisciplinary university
study programme on the Environment
covers all major environmental subject
areas, such as pollution of water, air
and ground, ecotoxicology, health
ecology, waste management, natu-

re protection, environmental impact
assessment, environmental economics
and environmental law. It also inclu-
des education on specific segments

of the environment and environmental
protection within a range of different
study streams within different subject
areas that cover climate change, en-
vironmental protection, EEU and RES,
and also includes an interdisciplinary
approach (e.g. the connections between
health and ecology, or management and
ecology). Postgraduate studies directly
related to the environment are offered
at the Nova Gorica Polytechnic, in the
form of an interdisciplinary and resear-
ch-oriented study programme entitled
Environment Science, and also at the
University of Ljubljana within the uni-
versity postgraduate study programme
Environment Protection. The studies are
organised to ensure that it provides as
wide an overview of the environmental
protection issue as possible.
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8.3 Public Information and Awareness

The Ministry of the Environment and
Spatial Planning (MOP) plays the most
important role in public information and
awareness relating to climate change.
Below is a presentation of activities by
the Ministry and ARSO over the period
2003 to 2005:

» the professional consultation The Is-
sue of Climate Change and Medium and
Long-Term Strategies and Objectives in
Reducing Greenhouse Gas Emissions
(MOP) and consultation Climate Change
and It Importance for Europe Waters
(MOP);

* publication: Kazalci okolja/Environ-
mental Indicators (ARSO), Dan pod-
nebnih sprememb / Climate Change
Day leaflet (ARSO), Environmental
collection Flupi in voda, Flupi in zrak*®
(MOP), Vzemite manj, imejte vec, Zbirka
namigov za neSkodljivo Zivljenje (Take
Less, Get More - Tips on Less Harmful
Living) (MOP);

e bulletin: ARSO monthly bulletin
(containing reviews of monthly data on
meteorology, agrometeorology, hydrol-
ogy, air pollution and water course and
underground water quality)(ARSO),
Ucinkovito z energijo/Energy Efficiency
(information on innovative legislation

in EEU and RES, presenting current
tenders for financial initiatives and co-
financing for EEU and RES measures,
and presentation of different EEU and
RES projects, events and news)(EEU
and RES Sector, MOP), Okolje in pros-
tor/The Environment and Spatial Plan-
ning (presents current environmental
themes) (MOP)

* internet: www.arso.gov.si (meteoro-
logical data, climatological data, pub-
lications), http://eionet-si.arso.gov.si/
Dokumenti/GlIS/zrak and http://eionet-
si.arso.gov.si/kazalci/index_htmI?Sku_
naziv=UVOD&tip_skup=1&Sku_id=12
(data and information used to assess air
quality, the impact of climate change,
defining efficiency indicators for imple-

menting environmental policy, and

for the purposes of international data
exchange based on ratified international
agreements, protocols, and EU legisla-
tive obligations), www.aure.si (EEU and
RES based web portal - online energy
library, information on tenders, events,
etc.), www.gov.si/mop (Ministry of the
Environment and Spatial Planning web-
site)

* events: European Mobility Week and
European Car Free Day (The objective
of the initiative is to inform the public
of the consequences of excess use of
cars and road transport in general, and
changes in mobility habits; the event
included: two consultations (Use of
Electric Vehicles in Personal and Public
Transport and Sustainable Transport
Policy in Slovenia), a workshop (Integra-
tion of European and National Transport
Policy and promoting environmentally
friendly forms of transport) and a round
table (Biodiesel in Slovenia: Challenges
and Opportunities).

The MOP and its EEU and RES Sector
also issued tenders for co-financing

for projects to promote environmental
protection and spatial planning, to co-
finance information, awareness-raising
and promotional activities for EEU and
RES and co-financing activities by envi-
ronmental non-governmental organisa-
tions.

NGOs have an important role to play

in public information and awareness.
Mention should be made of two of

the most active: Fokus** (Sustainable
Development project; Spreminjam
navade, ne pa podnebja /Change Your
Habits, Not the Climate (web portal on
climate change: http://www.focus-ngo.
org/index.php?node=15; Preventing
Waste Generation; Renewable Energy
Sources for Local Communities (web
portal on renewable sources of energy:
http://www.prihodnostjeobnovljva.

43 The Flupi collection is aimed at children aged 3 to 10 years and includes manuals for teachers, enviro-
nmental games, puppets, posters and stickers for children.

44 www.focus-ngo.org/index.php
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org/); Environmental Centre; Environ-
mentally and Society Friendly Mobility);
and E-forum*® (REALISE (Renewable
Energy and Liberalisation in Selected
Electricity Markets) - Forum; PRIME
(Private Investments Move Ecopower);
CLARITY - Climate Action Reaching and
Teaching the Young; Smo res ¢ez les, Ce
kurimo les (We're Silly, If We’re Burning
Wood); ReSevanje podnebja za mularijo
(Climate Protection for Kids); Promocija
sodobnih tehnologij priprave in ener-
getske izrabe lesne biomase (Promoting

8.4 Consulting

Since 1993 Slovenia operates a net-
work of consultancy offices within the
ENSVET project. In 2004 the network
was expanded to include 33 offices

in all larger Slovenian towns, with 48
certified energy consultants working

in them. The consultancy offices offer
free, professional advice on EEU and
RES in buildings and possibilities of
acquiring cash subsidies. The project

is financed by the European Affairs and
Investments Directorate (MOP). In 2003
a total of 4500 consultations were held
with citizens, while the consultants also
prepared over 200 professional articles,
participation in radio programmes, etc.
Heat insulation for buildings is undoubt-
edly one of the dominant themes. On
the office network’s 10 year anniversary
an analysis was carried out of the im-
pact of consultation services, based on
feedback from the public. Implementing
the measures proposed in the consul-
tancy offices has contributed to reduc-
ing annual final energy or fuel use by 19
%. A large amount of information and
publications is available on their website
at: www.gi-zrmk.si/ensvet.htm.

Consulting and education also takes
place at the biennial Energetika (En-
ergy) fair, which is aimed at foreign
and domestic experts in the energy
sector, and the general public seeking

45 www.ljudmila.org/sef/index.html

Modern Technologies and Energy Use of
Wood Biomass); Promocija energetske
izrabe bioplina (Promotion Energy Use
of Biogas); Celostni sistem motiviranja
za ravnanje z energijo v osnovnih Solah
ljubljanske regije (Overall Motivation
System for Energy Management in
Ljubljana Elementary Schools)). Cycling
societies and organisations also have a
visible role in promoting cycle use, ac-
tively cooperating in the expansion and
improvement of cycle routes, etc.

information on installations (electrical,
water, air conditioning, gas and central
heating) and product and service users
in the energy sector. Furthermore, vari-
ous institutions organise exhibitions of
products and thematic presentations in
collaboration with manufacturers, e.g.
the Construction Centre within the Insti-
tute for Material and Structure Research
(ZRMK) Construction Institute prepared
a range of thematic events including
exhibiting products, public lectures,
consultancy and information on credits
and subsidies and specialist workshops
on insulation and renovation of roofs
and facades, and ventilation, cooling
and heating homes, and roofs and roof-
ing. The EEU and RES Sector organises
presentation of modern preparations
and use of timber as fuel, within the
GEF project, LesEnDemo.

There is a large number of websites
offering information and advice on EEU
and RES and climate change. It is worth
mentioning the website energetika.net,
which is a hub for information on cur-
rent events (seminars, tenders, subsi-
dies), publications on EEU and RES and
current energy-related news.

A large number of seminars, work-
shops and conferences have also been
organised including annual events, such
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as: Energy Days, aimed at a wide group
of experts and covering the follow-

ing subject areas: environmental and
energy legislation, the energy market,
GHG emissions, energy in buildings,
EEU and IPPC environmental permits,
contractual reductions in energy costs,
energy management in practice. Awards
for Energy Efficient Company of the Year
and Energy Efficiency Project of the Year
were presented at the meetings; the
international consultation Komunalna
energetika (Municipal Energy), cover-
ing the following themes: RES, cogen-
eration, and EEU; Transport; Reliable
Energy Supply; Energy Appliances and
Devices; IT in Energy, and Municipal
Services. The following were organised
in 2005: specialist consultation on
buildings, energy and environment;
seminar on Photovoltaic systems - from

Regulations to Use in Practice; semi-
nar on resources and technologies to
acquire green energy; Future of Energy
conference; international conference on
Renewable Energy Sources in South-
East Europe until 2020; conference on
Economics of Biomass Use for Energy
Purposes in Slovenia; Energy Saving in
Transport.

The EEU and RES Sector organises
training on small wood-biomass fu-
elled boilers, within the GEF - biomass
project. Training has been organised for
project designers, installation engi-
neers, heating service engineers and
consultants on use of wood biomass as
fuel. Training was also provided on the
use of solar energy and photovoltaic
systems within the ALTENER project.
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8.5 Non-Governmental Organisations

Although around 110 environmen-

tal non-governmental organisations
(NGO/NVO) operate in Slovenia (around
60% at the local level), only a small
number focus in detail on climate and /
or related themes (energy, transport, ag-
riculture, etc.). Slovenia does not have a
single NGO that focuses on the climate
only. The climate subject is often of little
interest to NGOs as it is a very complex
area that is difficult to present to the
general public, and it is harder still to
make concrete steps in this sector.
NGOs that deal at least in part with the
climate are usually oriented towards
sustainable development, and very
occasionally towards environmental
protection. Some environment protec-
tion organisations even consider some
measures to reduce GHG emission
(increasing the proportion of renewable
energy sources) as a threat to preserv-
ing biodiversity.

NGOs that systematically address

the climate issue include Slovenski E
Forum, Fokus (association for sustain-
able development), and Umanotera (The
Slovenian Foundation for Sustainable
Development). Other organisations cov-
er the sector with individual events and
campaigns, but do not have a continual
approach to the subject. NGOs usually
offer information and awareness work,
provide education and training, monitor-
ing and holding governmental and com-
mercial institutions accountable, doing
field work and collecting and publishing
environmental information, and promot-
ing cases of good practice.

The Government NGO Cooperation
Strategy includes a cooperation pro-
gramme involving both sides, though

in practice this is limited to periodic
contributions and comments from NGOs
on programmes, policies or measures in
preparation. The Government used this
document to emphasise the importance
of NGOs and establishing a lasting foun-
dation for resolving problems appearing

in their work and development. Never-
theless, more effort is needed to realise
the strategy, as within the economy at
large NGOs play a very marginal role in
relation to the climate. It is important to
point out that NGOs have two represen-
tatives on the Slovenian Climate Change
Committee, and that an NGO represen-
tative was part of the national delega-
tion at recent negotiations in Montreal,
which is an indication that the role and
status of NGOs are improving in the
climate change sector.

Alongside the Strategy, a programme
called Partnerstvo za okolje (Environ-
mental Partnership) has also been set
up between the Ministry of the Environ-
ment and Spatial Planning to promote
creative cooperation in resolving envi-
ronmental issues, though this has not
yet taken off in practice.

NGOs meet a range of financial and per-
sonnel problems in their operations. The
Government does provide incentives
for some climate-related NGO activities,
but not on a project basis. There is no
financing programme available, which

is the reason NGO actions are periodic
and un-coordinated. Given that NGOs
support the implementation of most of
Article 6 of the Convention and assist
the state in meeting its obligations aris-
ing from Point 1i from Article 4 of the
Convention, it should be in the interest
of the state to provide more support for
NGO operations in this sector, and to in-
volve them more in creating and imple-
menting climate policies, programmes
and measures. To date most NGO
activities were co-financed by foreign
foundations and programmes, and their
withdrawal has not been adequately
replaced by increased budget funding.
This means that existing NGO activity,
which itself is not on a very large scale,
is threatened with stagnation.
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Appendix A: Abbreviations and Units of Measurement

Abbreviations

AC
AGEN-RS
ALTENER

ARSO
ARRS
AURE

BAT
BCN
BDP
BIOO
BREF
CFC
CH,
CLARITY
CLRTAP
cO
COGEN
COP

CORINAIR
COST
cO

Co,
CO, eq.

CRF
DOLB
DSM

EIMV

Motorway

Energy Agency of the Republic of Slovenia

EU programme that exclusively promotes renewable en
ergy sources ALTENER was concluded in 1997, ALTENER II
in 2002.

Environmental Agency of the Republic of Slovenia
Slovenian Research Agency

Agency of the Republic of Slovenia for Renewable Energy
Sources and Efficient Energy Use

Best Available Techniques

Biological waste water treatment plant

Gross Domestic Product

Bio-degradable municipal waste

BAT reference document

Chlorofluorocarbons

Methane

Climate Action Reaching and Teaching the Young
Convention on Long-Range Transboundary Air Pollution
Carbon monoxide

Association for the Promotion of Cogeneration
Conference of the Parties (to the United Nations Frame
work Convention on Climate Change)

Coordination d’information enviromentale project

partiel air

European Co-operation in the field of Scientific and Tech
nical Research

Carbon monoxide

Carbon dioxide

CO, equivalent (greenhouse gas emissions expressed in
a common unit; calculations are based on the global
warming potential (GWP) of specific gases prepared by the
IPCC. The following values must be used in line with UN
FCCC instructions to prepare national reports and green
house gas emission inventories: GWPCO2 1, GWPCH4 21,
GWPN20 310, GWPHFC134a 3800, GWPCF4 6500, GW
PC2F6 9200

Common Reporting Format

Wood biomass district heating system

Demand Side Management - Execution of EEU
programmes for consumers by energy supply companies
Milan Vidmar Electrical Power Research Institute
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EIE
EMAS
EMEP
ENSVET
EPBD

ERM-2
EU
EUREKA

F-Gases

FEC
FOD

GAW

GCM
GCOS
GDP

GEF

GHG
GPCC
GPG 2000

GTN-G
GZS
HC

HE
HFC
HSE

IPCC
IPPC
JE
MAP
MAMA

MBP
MedGOOS
MF
MFSTEP

MG
mHE
MK
MKGP
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Intelligent Energy for Europe programme

Environmental Management Audit Scheme

European Monitoring and Evaluation Programme
Citizens’ energy advice

European Directive on Energy Performance of Buildings
(2002/91/EC)

European Exchange Rate Mechanism

European Union

Europe-wide network for industrial research and
development

Hydrofluorocarbons (HFC), perfluorocarbons (PFC) and
sulphur hexafluoride (SF6)

Final Energy Consumption

First order decay method for calculating CH4 emissions
from waste

Global Atmosphere Watch

Global Circulation Model, see also MSC

Global Climate Observing System

Gross Domestic Product, see also BDP

Global Environment Facility

Greenhouse gases, see also TGP

Global Precipitation Climatology Centre

Good Practice Guidance and Uncertainty Management in
National Greenhouse Gas Inventories, IPCC 2000
Global Terrestrial Network-Glaciers

Slovenian Chamber of Commerce and Industry
Highway / high-speed road

Hydro power plant

Hydrofluorocarbons

Holding Slovenske elektrarne - Slovenian Power Plants
Holding company

Intergovernmental Panel on Climate Change

Integrated Pollution Prevention and Control

Nuclear power plants

Mesoscale Alpine Programme

Mediterranean network to Assess and upgrade Monitoring
and forecasting Activity in the region

Marine Biology Station

Mediterranean Global Ocean Observing System
Ministry of Finance

Mediterranean Forecasting System Toward Environmental
Predictions

Ministry of the Economy

Small hydro power plant

Ministry of Culture

Ministry of Agriculture, Forestry and Food
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MOP Ministry of the Environment and Spatial Planning

MVZT Ministry of Higher Education, Science and Technology
MzP Ministry of Transport

MSC Global circulation model - see GCM

MSS Ministry of Education and Sport

NEK Krsko Nuclear Power Plant

NEP National Energy Programme

NH, Ammonium hydroxide

NIB National Institute of Biology

NMVOC Non Methane Volatile Organic Compounds

NO, Nitrogen oxides

NVO Nongovernmental organisations, i.e. NGOs

N,O Nitrous oxide

OVE Renewable energy sources, i.e. RES

OP-TGP The Action Plan for Reducing GHG Emissions (July 2004)
OPET Organisations for the Promotion of Energy Technologies
OzZN United Nations Organisation, i.e. UN

PAH Polycyclic aromatic hydrocarbons

PFC Perfluorocarbons (CF, and C,F,)

PM Dust particles

POP Population

POPs Persistent organic pollutants

REALISE Renewable Energy and Liberalisation in Selected
Electricity markets

RECS Renewable Energy Certificate System
ReNEP Resolution on the National Energy Programme
(OGRS, No 57/2004)

ReNPVO Resolution on the National Energy Programme
(OGRS, No 2/2006)

RRD Research and Development

RS Republic of Slovenia

SAVE EU energy efficiency programme

SEP Central European Initiative, i.e. - CEIl

SF, Sulphur hexafluoride

SKOP Slovenian Agricultural-Environmental Programme (SAEP)

SLEG Statistical Yearbook of Energy Economics

SMO World Meteorological Organization, see also WMO

SO, Sulphur dioxide

SURS Statistical Office of the Republic of Slovenia

TE Thermo power plants

TE-TOL Ljubljana heat and power plant

TES Sostanj thermo power plant

TET Trbovlje thermo power plant

TGP Greenhouse gases, see also GHG

TOE Tonne of oil equivalent

TPES Total Primary Energy Supply
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UMAR

URE
WGMS
WMO
WCRP
WWW

ZN
ZRC-SAZU

ZRMK

Institute of Macroeconomic Analysis and Development
(aka IMAR)

Energy efficiency

World Glacier Monitoring Service

World Meteorological Organization

World Climate Research Programme

World Weather Watch

United Nations - UN

Scientific Research Centre of the Slovenian Academy of
Sciences and Arts (SRC SASA)

Institute for Material and Structure Research

Units of Measurement and Exchange Rate

oA x

> - +0a
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kilo (10)
Mega (10°)
Giga (10°)
Tera (10%?)
Peta (10%°)

gram
tonne
joule
hectare
per annum
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Appendix F: Projection Results by Year and Scenario

With Existing Measures

Table F-1:

Energy 6,646 386 0 0 0 0 7,033
Transport 3,987 11 176 0 0 0 4,174
Industry 3,241 9 4 152 117 37 3,559

Use of Fuel for Power 2,283 2 4 2,289

Processes 958 6 0 152 117 37 1,270
Other Sectors 3,178 93 34 0 0 0 3,305
Solvents 22 0 17 0 0 0 39
Agriculture 0 891 1250 0 0 0 2,141
Waste 0 680 35 0 0 0 715

Table F-2:

Energy 6,127 350 1 0 0 0 6,478
Transport 4,367 7 198 0 0 0 4,571
Industry 3,380 9 4 286 23 120 3,821

Use of Fuel for Power 2,437 2 4 2,443

Processes 943 6 0 286 23 120 1,378
Other Sectors 835 84 34 0 0 0 3,433
Solvents 16 0 19 0 0 0 35
Agriculture 0 924 1,275 0 0 0 2,199
Waste 0 620 35 0 0 0 655
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Table F-3:

Sector CO,
Energy 6,174
Transport 4,624
Industry 3,377
Use of Fuel for Power 2,396
Processes 981
Other Sectors 3,402
Solvents 16
Agriculture 0
Waste 0
TOTAL 17,593

Table F-4:

1,835

N,O  HFC
1 0
208 0
4 355

4
0 355
34 0
19 0
1,269 0
35 0
1,570 355

TOTAL
6,485
4,837
3,796
2,402
1,394
3,517

2,183
551
21,405

'

Sector CO, CH N,O HFC  PFC  SF, TOTAL
Energy 5,096 301 1 0 0 0 5,398
Transport 4,654 4 207 0 0 0 4,866
Industry 3,460 9 4 412 23 31 3,938
Use of Fuel for Power 2,441 2 4 2,447
Processes 1,019 6 0 412 23 31 1,492
Other Sectors 3,448 77 85 0 0 0 3,560
Solvents 16 0 19 0 0 0 35
Agriculture 0 915 1,265 0 0 0 2,181
Waste 0 433 35 0 0 0 468
TOTAL 16,674 1,739 1,566 412 23 31 20,445
With Additional Measures
Table F-5:

Sector CO,
Energy 6,623
Transport 3,989
Industry 3,219
Use of Fuel for Power 2,261
Processes 958
Other Sectors 3,054
Solvents 22
Agriculture 0
Waste 0
TOTAL 16,907
148

CH,
386

2,069

N,O  HFC
1 0

176 0
21 75
21 0

o 75

34 0

17 0
1,250 0
35 0
1534 75
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PFC
0]
0]
117
0
117
0]
0]
0
0
117

TOTAL
7,010
4,176
3,464
2,285
1,179
3,180

2,141
715
20,725



Table F-6:

Sector
Energy
Transport
Industry
Use of Fuel for Power
Processes
Other Sectors
Solvents
Agriculture
Waste
TOTAL

Table F-7:

1,910

HFC

TOTAL
6,168
4,271
S528
2,419
1,104
3,183

2,149
572
19,901

Sector
Energy
Transport
Industry
Use of Fuel for Power
Processes
Other Sectors
Solvents
Agriculture
Waste
TOTAL

Table F-8:

1.684

TOTAL
6,346
4,523
3,501
2,376
1,124
3,132

2,133
598
20,062

Sector
Energy
Transport
Industry
Use of Fuel for Power
Processes
Other Sectors
Solvents
Agriculture
Waste
TOTAL

Co,
5,036
4,354
3,398
2,379
1,019
2,906
16

15,709

Appendix F

1,236
12
1,543

149

TOTAL
5,219
4,553
3,571
2,421
1,150
3,046
55
2,131
271
18,945
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