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EXECUTIVE SUMMARY

The National Climate Change Strategy ( NCBackground,the
LX/2007 (V. 28.) on the framework for the implementation of the UN Framework importance of the
Convention on Climate Change and of the Kyoto Protocol thereof. In accordance with Strate

the national commitments, the Climate Change Strategy had to be elaborated for the gy
first time for the 2008-2025 period. The objectives of the National Climate Change

Strategy shall be implemented by National Climate Change Programmes to be prepared

on a biannual basis. The NCCS is also adjusted to the National Sustainable
Development Strategy adopted by the Government by Gov. Decree No. 1054/2007 (VII.

9.).

Climate change is a risk threatening both the Hungarian society and the national
economy, and forces action. Multiple analyses suggest that our natural values, water
resources, flora and fauna, forests, agricultural production yields, buildings, residential
environment, public health and quality of life are all threatened by the significant
changes in temperatures and precipitation rates, the possible shifting of seasons and
the intensification and increased frequency of certain extreme weather phenomena as
predicted for the following decades. A group of scientists of the United Nations
concluded that Hungary is one of the most vulnerable countries of Europe in terms of
the effects of the climate change on biological diversity, i.e., the multiplicity of species.

The scientific background for t he NCCS
Climate Change: Nati onal Effects JTaHAt 8
VCl aszok ;i Hf&&hiiRreggponsesd) 0.

The NCCS identifies three major directions of action for the long term climate change Key elements
policy:

1. it foresees measures in compliance with the EU and international requirements in
order to reduce the emissions of climate change gases and to prevent the increase
thereof. The reduction of greenhouse gas emissions should be achieved by
reducing the overall energy use in a manner that enables a shift in production and
consumption structures towards lower material and energy needs.

2. it includes the key elements of the fight against the unfavourable ecological and
socio-economic effects of the inevitable climate change, and of the improvement of
the adaptability to the consequences of the climate change; and

3. the raising of social awareness of the climate change and the strengthening of
climate awareness.

The NCCS is an explicitly intersectoral and all-social framework system and affects all
economic sectors and all social groups. Therefore, the relevant strategic objectives and
tasks should be integrated into the activities of all sectors (and ministries):



Executive Summary

The structure of
the NCCS

The NCCS addresses the key issues in the following structure

1. Frameworks for the elaboration of the strategy

How did the climate change in the past?

The composition of the atmosphere and Oveh
the past millions of years, colder and warmer periods were alternating as a result of the
fluctuations of the orbit of our planet around the Sun, the propagation of novel plant
species, large volcanic eruptions etc. However, since the period of industrialisation and
particularly in the past decades, the climate has started to warm up at a rate never
observed in the past 650,000 years, and this is related to the atmospheric emission of
carbon dioxide released by the increased use of fossil fuels since the industrial
revolution. The increasing incidence of hot and arid summers and mild winters, and the
extreme weather events observed all over the world are indications of a globally
dangerous process.

Is it certain that these changes are caused by human?

According to the conclusions of the scientific community, the warming by approximately
0.5AC in the second half of beafanth®@ogehic aignn
and the possibility of a natural fluctuation in the environmental conditions is practically
excluded. The latest report by the Intergovernmental Panel on Climate Change
addresses the issue more clearly than ever, that is, it can be stated with a high level of
certainty that the nature-transforming activities of human, which are harmful in many
instances, have reached the Earthoés cl i mi

How may the climate change in the future?

Taking account of the development of the global economy and society and the sensitivity
of the Earthés climate, the scientific c
2100 (in comparison with the preceding century).

In Hungary, in addition to the increasing average temperatures, lower average rates of
annual precipitation and a rearrangement of the distribution of precipitation (more
precipitation in winter and less in summer), as well as an increase in the frequency and
intensity of extreme weather events are foreseen. The most critical issue is the supply of
precipitation and the (qualitative and quantitative conditions) of the surface and
subsurface water resources. On a global level, economic depressions showing high
regional variability in extent and significant increases in the emigration from less
favourable areas are expected as a result of the changes.

2. Mitigation of the climate change
Should emissions be mitigated?

The way in which different regions of the Earth are affected by the climate change is
varying. Howev er , an increase of more than 2AC
may have lingering and sharp effects that are unfavourable for all countries and may not
be reversed later. At the time of preparing the NCCS, the share Hungary has to take of
the implementation of the Community target was still unknown.
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Depending on the Community obligations, the target greenhouse gas emission controls
and reductions for Hungary for 2025, i.e., by the end of the current NCCS period, may
be as follows:

A in case of a unilateral mitigation by 20% by the Community: reduction by 16% to
25% from the 1990 level.

A in case of a conditional target reduction of 30% by the Community: reduction by
27% to 34% from the 1990 level.

In the case of both reduction targets, the most cost-effective technologies for achieving
the reduction should be identified. In the case of both reduction targets, new Community
legislation, as well as significant changes in the cohesion policy for the 2014-2020
period are foreseen in view of the Community support for climate protection measures,
as foreseen by the Green Book of the European Commission.

Are we taking action in time?

According to the generally accepted sci
avoiding a dangerous climate change , i . e., to prevent an
the average temperature of the Earth. In order to achieve this at a probability of 50%, a
reduction of greenhouse gas emissions should be started. Furthermore, even such an
increase in the average temperature will have major ecological and socio-economical
effects although the changes may not be irreversibly harmful. However, the probability of
an irreversible climate change is likely to increase upon an elevation of the average
temperature of the Eathby2 AC or mor e.

3. Adaptation to the changing climate

Should we adapt to the climate change?

Adaptation to the climate change is inevitable because the past emissions of
greenhouse gases are expected to have effects in both the present and the future.
Different future climate change scenarios require different adaptation strategies.
Understanding the detailed scenarios for the changed climate is fundamental for these
strategies.

All environmental conditions will change along the climate change and the entire society
has to adapt to it. During this, structural changes should be made in the field of
transforming production, consumption and
water resources; wetlands, ecosystems; biodiversity, agriculture, forest management
and fisheries; energy and transport; tourism and recreation; property insurance and
human health.

S
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4. Implementation of the strategy

Government tasks and social tasks

The NCCS applies to the 2008-2025 period and identifies the tasks in accordance with
the international obligations. Government reviews will take place two years after adopting
the NCCS, and every five years thereafter. In order to implement the NCCS, the
Government will adopt a National Climate Change Programme (NCCP) for a two-year

period.

Different means are available to different social groups but it is vital to ensure that the
various stakeholders use mutual cooperation and coordinated efforts to assist the
implementation of the objectives laid down by the strategy. Table 0.1 shows the means
available to the different stakeholders:

Government
bodies

development of an appropriate legal/economic system;
review and amendment of the support systems;

reinforcement and emphasizing of social awareness raising,
showing examples;

Regions

elaboration of a regional development programme and concept
that takes account of the effects of the climate change;

General public

reducing the consumption, and the material and energy uses,
increasing their efficiency;

life style changes;
climate-friendly transport;
continuous attention to information about the climate change;

NGOs

raising and maintaining the attention of society and decision-
makers to the issues related to the climate change;

participation in the work of decision-makers, social control;
society mobilization, launching actions;

Local
communities,
municipalities
and churches

showing examples;
exchange of information and experience;

Business sector

reduction of the material and energy uses along with increasing
the efficiency thereof;

making the operation of companies more climate-friendly;
making products, services and company profiles green;
climate-friendly research and development, climate innovation;

assumption of the responsibility by society with a view to
protect the climate;

Media

To| o De o Do Dol oo Do o Io|Io Do o Io| x| Do Do Do

raising and maintaining the attention of society and decision-
makers to the issues related to the climate change.

Table 0.17 Various social players and the means available to them
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Costs and benefits, economic and social effects

The National Climate Change Strategy will not necessarily reduce but even increase the
development potential of Hungary because a change in the international economic
environment 1is predic-tete ohdsvgety ant econbney wifl
also affect the economic and social success of the given country. Protection against
climate change may generate other positive additional benefits, e.g., air emissions may
be reduced, whi ¢ch mak e sThd rhitgatian ofoemiesiarnys arfd ¢he
adaptation may create new jobs in the environmental industry, energy industry,
agriculture, transport, construction industry etc.

The income from the Green Investment Scheme (GIS) will be primarily used by the
households & institutions sector to finance programmes and investments aiming at
increasing the energy efficiency of existing buildings. During its operation between 2008
and 2012, the GIS will generate estimated annual incomes of up to HUF 7.5 billion. The
allowances allocated against payment under the Emissions Trading System may
generate additional income in an estimated amount of HUF 3.3 to 3.7 billion. Obliging
the general public to take some low-investment measures producing net financial profit
could result in savings of up to HUF 30 billion per year due to the reduction in energy
consumption. The Environment and Energy Operative Programme includes
approximately HUF 110 billion for green energy development projects. At an average
need for support of 25%, a total investment of HUF 440 billion is expected in the fields
financed by the Environment and Energy Operative Programme alone until 2013.

In the field of adaptation, from the preparation of the health care sector to the
i mpl ementation of t &kingrégBral§ophlationydtainiRg neeasyurest
to introducing alternative transport modes, from increasing the drought tolerance of
agricultural production to settlement planning solutions, there are several measures with
mutually synergistic multiple objectives and with development needs amounting to
several hundred billion forints in terms of all income holders, whereas the amount of
damage thus avoided is at similar annual levels.

In the framework of the energy-climate package published by the European Commission
in 2007, an impact assessment was made to investigate the order of magnitude of the
costs of emission mitigation for 2020. On the basis of these assessments, it may be
concluded that the costs of delaying actions are always higher than those of timely and
coordinated actions. The costs of current emission mitigation and adaptation measures
are lower than those of similar measures taken after 2012, or than the buying of
emission allowances by Hungary at a later phase.

In addition to producing macroeconomic benefits, the measures of the NCCS enable
significant savings in energy consumption by the general public; furthermore, they will
strengthen social cohesion, enhance the feeling of safeness by the general public and
promote sustainability.

Implementation monitoring

In order to monitor the implementation of the NCCS and of the National Climate Change
Programme, which is to be prepared on the basis of the NCCS, a set of indexes
particularly useful in case of emission mitigation should be developed; moreover,
indexes reflecting the climatic efficiency of the economy or the carbon dioxide reduction
(e.g., greenhouse gas emission per GDP; emission per capita; energy intensity etc.)
should also be introduced.

S
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Within the Government, the ministry responsible for environmental issues will coordinate
the elaboration and implementation of the programme and will discharge its duties with
the participation of the affected ministries. The Government will prepare annual reports
on the progress of the implementation of the NCCS to the Parliament.
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It has already begun... The global processes that change the climate of the Earth
because of the prodigal life style of mankind have begun. If we look at the events of the
world, we realize that the number of natural catastrophes (floods, droughts, forest fires
etc.) related to the climate change is increasing. Extreme weather events have become
more frequent in Hungary as well. The recent years have brought yet undetected
extremes and unusual weather conditions that have destroyed a significant proportion of
the produce, caused damage to the infrastructure and to material property, and quite

often put peopleds safety and health at

Various members of the scientific community represent different standpoints regarding
the time and the extent to which these global phenomena will accelerate. However, both
the scientific community and the decision-makers agree that there is no time to ponder
the chances. Action is required and as soon as possible. Until there is a realistic chance
to avoid the unmanageable.

All mankind is responsible for the current situation, although to different degrees.
Irrespective of the relative level of Hungarian emissions in comparison with the total
emission of the world, it is of vital importance that Hungary also takes the necessary
steps. Also because the Carpathian Basin is considered as highly vulnerable i whatever
represents a temperature increase by 2AC
to 4AC in Hungary.

The accelerated rate of the climate change affects and afflicts all layers of society.
Among others, it affects the economy, transport, agriculture, health care, water
resources, built environment and so on. Therefore, everyone should take his/her share in
the necessary actions.

Both centrally planned measures and non-centrally proposed initiatives are important for
the fight against the risks and effects of the climate change i which affect almost all
aspects of our lives i to have a realistic chance.

The Parliament and the Government of the Republic of Hungary consider the protection
of the climate as an urgent issue to be solved. Therefore, the Parliament has adopted Act
No. LX/2007, which requires the elaboration of a National Climate Change Strategy. The
Strategy lays down the frameworks of the measures planned for the period 2008-2025.
The concrete measures will be included in National Climate Change Programmes, which
will apply for 2-year periods.

The strategy described is not without history. It makes use of the work of the experts of
several Government bodies, scientists and NGOs. The objective is to ensure that a
proper harmony in the existing Government measures and a mobilisation of all layers of
society should jointly act towards protecting the climate. The implementation of the
Strategy will only be successful provided that all players and stakeholders take into
account climate protection issues in their daily and long-term decisions. In everyday life,
when we do not choose the comfort of a car, when we use energy and other resources
sparingly, when we, as consumers, think about the extra energy use and extra waste
caused by our choices. When the individual stops looking at the world as an endless,
utilisable object that never runs short of resources, and tries to limit his/her consumption
and emissions and tries to appreciate the goods provided by the Earth.
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1.1. Scientific
explanation for
the climate
change

An overwhelming majority of scientist agree that an increase of the average temperature
ont he Earth by more than 2AC in comgamaing
others 1 severe regional water and food supply conflicts. In addition, various impact
assessments and models foresee an increased risk of certain irreversible changes as a
result of the warming, such as an accelerated rate of extinction of various plant and
animal species. This scientific agreement also provides the basis for Hungarian climate
policies, the main aspects and contexts of which are laid down by the NCCS.

Hungary should also respond to the global warming and climate change, more
specifically, on the basis of a dual system of objectives. On the one hand, the effects that
enhance the climate change should be reduced. On the other hand, we should make
preparations to the already inevitable effects.

The climate has been constantly changing throughout the geological periods and the
history of mankind, and so does today. On a billion-year scale, the natural variability of
the Earthés <climate is influenced by th
around the Sun, the changes in the intensity of solar radiation reaching the Earth, the
composition of the atmosphere, the continental drift and the volcanic activities. However,
over the past 200 to 300 years, mankind i by its activities i has become capable of
significantly influencing the climatic system on a local, regional and global level.

The temperature of the Earth is determined by the balance between the amount of
radiation energy received from the Sun and that emitted from the surface of the Earth
towards the outer space. Various gases in the atmosphere allow short-wave solar
radiation to freely pass but absorb long-wave radiati on fr emsal
result, the lower atmosphere warms and also emits heat-rays thereby retaining the heat
in the vicinity of the soil surface. Figure 1.1 shows this phenomenon.

Solar radiation powers
the climate system.

Some solar radiation
is reflected by the
Earth and the
atmosphere.

‘ATMOSPHERE
About half the solar radiation is

absorbed by th
surface and warms it.

Infrared radiation is
emitted from
surface.

Figure 1.1 1 The simplified process of the greenhouse effect. i From: IPCC Fourth Assessment Report, 2007

Greenhouse effect is a natural process v
woul d be | owEhe manynatuaB gkeé@nhouse gases include water vapour

(H,0), carbon dioxide (CO,), methane (CH,) and dinitrogen oxide (N,O). Water vapour

has the largest contribution to the greenhouse effect but it has a short atmospheric

residence time (approximately 10 days). The quantity of water vapour is mostly

determined by natural processes and the atmospheric temperatures.
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On the contrary, the other three gases are characterised by long atmospheric residence
times (10 to 200 years) and the input and output rates and thus their atmospheric levels
are more determined by human activities. Since the industrial revolution, the fossil fuel
uses by mankind and the increasing agricultural production have caused an increase in
the emissions of all greenhouse gases with long residence times. In addition to natural
greenhouse gases, artificial greenhouse gases including fluorinated hydrocarbons
(HFC-134a), perfluorocarbons (HFC-23) and sulphur hexafluoride (SF¢) are also emitted
by certain industrial activities. Depending on their radiation characteristics, molecular
weight and atmospheric residence time, greenhouse gases have different contributions
to global warming. Table 1.1 shows the atmospheric residence time (lifetime) and
greenhouse effect of various greenhouse gases.

GWP

Greenhouse gas | Lifetime (years) for Given Time Horizon

20-yr 100-yr 500-yr
CO, variable 1 1 1
CH, 10.8 67 23 6.9
N,O 114 291 298 153
HFC-134a 14 3,830 1,430 435
HFC-23 270 12,000 14,800 12,200
SFg 3,200 16,300 22,800 32,600

Table 1.1 7 Atmospheric residence time (lifetime) and Global Warming Potential (GWP) of various greenhouse
gases. i From: IPCC Fourth Assessment Report, 2007.

Human activities also have other effects on the climate. Energy generation, industry and
transport represent further sources of smaller or larger particulate matter floating in the
air, i.e., aerosol particles. These particles reflect some of the incoming solar radiation
towards the outer space, which results is a cooling effect. They may have significant
influence in highly polluted areas but unlike greenhouse gases, they do not accumulate
in the atmosphere because as a result of the gravitational force and downward
airstreams, they are eliminated within a few weeks through dry sedimentation or through
wet sedimentation via the precipitation. Moreover, human activities that change the
surface of the given area also influence the radiation balance because different types of
surfaces reflect the incoming solar radiation to different degrees. Such activities include
agriculture and deforestation.

Air samples taken from ice borings suggest that before the industrial revolution, the
atmospheric concentration of carbon dioxide did not exceed 300 ppm (as expressed in
pars per million units); however, this concentration was 381 ppm in 2006, which is the
highest concentration of the past 650,000 years. Studies revealed that the level of
methane in the atmosphere has doubled and that of dinitrogen oxide has increased by
20% since the industrial revolution. Nevertheless, when studying the climate change of
the present period it is essential to keep in mind that factors for concern include not only
the extent of global warming in the past 100 years and in the period until 2100 but also
the fact that this change by several degrees occurs within a few centuries, i.e., by 50 to
100 times quicker than during the previous geological periods.

13
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1.1.1. Trends

Temperature records indicate that the Ei
0. 7AC since the begi nni rSoce thé first leardinys ia 18619 |
each of the ten warmest years has occurred after 1990. The warmest year ever was
1998, but 2005 was also close to hit the record.
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Figure 1.2 1 Temperatures, CO, levels and CO, emissions in the past 1000 years.

According to the Fourth Assessment Report of the Intergovernmental Panel on Climate
Change (IPCC) published in 2007, snow coverage in the northern hemisphere has
shrunk by 10% since the 196006s, and gl ac
Ice in the Arctic Sea has thinned by 40% in the late summer periods of the past decades,
and its size has reduced by 15% since 1950. According to the most recent estimates, the
reduction of the sea ice coverage was 8% in the last decade alone. Although sea ice
melting does not result in increased sea levels, the disappearance of the ice layer
promotes the flow of continental ice into the ocean, which in turn contributes to the
elevation of sea levels and modifies the radiation reflection capacity of the surface. While
ice surfaces reflect approximately 90% of the incoming radiation, ocean water reflects
just above 10%.

The extent of global warming has shown regional differences. Temperature elevations
have been greater above the continents and even greater at the higher latitudes of the
northern hemisphere (to the north). Since the mid-1 97 06 s, the rat
increase in the arctic region has been twice as that of the global average and average
temperatures in Alaska have also been warming at a particularly rapid rate in the past
two decades, which has had a dramatic effect on the environment, flora and fauna, and
human societies.

In the 20th century, sea levels have elevated at an annual rate of 1 to 2 mm mostly as a
result of the heat expansion of the oceans and glacier melting. Over the past decades, a
number of plant and animal species withdrew to the north, towards the poles.
Observations suggest an earlier timing of plant blooming, earlier arrival of migrating
birds, earlier onset of the nesting period of certain birds and earlier appearance of insects
in most areas along the medium and higher latitudes of the northern hemisphere. In
many areas, insects and pests manage to survive the winter much easily.
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For the past 10 years, several dramatic floods have been reported throughout Europe.
The summer of 2003 was probably the hottest of the millennium that killed more than
35,000 people in Europe. One research project suggests that the probability of such an
exceptionally hot summer was twice as a result of the presence of greenhouse gases,
and such summers are expected in every third year by the middle of this century. The
Fourth IPCC Assessment Report states more positively than ever that human activities
are responsible for the accelerating global warming.

1.1.2. How will the climate change in the future?

All of the different emission scenarios defined by the IPCC foresee an elevation of the
global average temperature in the 21st century. According to the scenario predicting the
|l argest changes, the average temperatur
2100 than the average temperature of the 1980-1999 period. In comparison with the
same period, the world sea levels will rise by 0.2 to 0.6 metres by 2100 because of the
heat expansion of the ocean water resulting from the warming alone. The warming
caused by human activities and the resulting elevation of the world sea levels will
continue during the 21st century even if we maintain the level of greenhouse gas
emissions.

The frequency of sudden and possibly irreversible changes will also increase and these
may have serious consequences. Such changes may include:

A melting of the snow covers of Greenland and the Western Antarctica, which may
result in an elevation of the world sea levels by up to 12 metres;

A the intensity of the North Atlantic Cu
in the European region, may decrease;

A the currently frozen northern marshlands may become emitters because methane
would be released from the hitherto frozen ground as a result of a melting.

In addition to predicting an increase in the frequency of extreme weather events along
with the climate change, social conflicts are foreseen as an indirect effect. The regions
of the world that are particularly afflicted by the climate change include states that
already have weak control and problem solving capacities. This way, the climate change
leads to a further expansion of weak and fragile statehood and increases the probability
of violent conflicts.

The climate change will present detectable economic costs, especially for the
developing countries: the regression of the agricultural production, the extreme weather
events and the resulting migration will all hinder economic development. The climate
change will sharpen the deficiency of resources, which may lead to a migration towards
the regions with more favourable characteristics.

1.1.3. Future climate in Hungary

Along with the global course of the climate, clear changes can be demonstrated in the
temperature and precipitation conditions of Hungary. Figure 1.3 clearly shows a
dramatic increase i by 2 AC itirothe3d&l{Cmaximum temperatures over the past
three decades (1975-2004). The decreasing tendency of the annual total precipitation is
also clearly indicated by the results of the investigations.

15
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Prepared by the Climate Department of the National Meteorological
Service usina MISH interpolation method. Mav 2007.

Figure 1.3 1 Maximum summer temperatures between 1975 and 2004. i From: National Meteorological
Services

The predicted changes in Hungary will equally affect natural ecosystems, forests,
agriculture, water management and human health. The PRUDENCE" Programme of the
European Union provided an opportunity to generate a more detailed estimate of the
predicted temperature and precipitation changes in Hungary for the 2071-2100 period
(reference period: a 30-year period between 1961 and 1990). Although the model
calculations include uncertainties, they may provide opportunities for conducting open
integrated studies in Hungary and in the entire Carpathian Basin. Table 1.2 shows the
results of these simulations.

Temperature Annual Winter Spring Summer Autumn
(AC) (DJF) (MAM) (JJA) (SON)
Mean 1.4 1.3 11 1.7 1.5
SD 0.3 0.3 0.3 0.4 0.3
Median 1.3 1.3 11 1.6 1.5
Precipitation Annual Winter Spring Summer Autumn
(%) (DJF) (MAM) (JJA) (SON)
Mean -0.3 9.0 0.9 -8.2 -1.9
SD 2.2 3.7 3.7 5.3 21
Median 0.2 9.2 04 -7.5 -2.4

Table 1.2 Climate change in Hungary correspondi ng t o an
PRUDENCE"

averagei gomobal

1

16

PRUDENCE (Predicting of Regional Scenarios and Uncertainties for Defining European Climate Change Risks and Effects) is a
Community-financed regional climate modelling project, which has provided concrete regional climate predictions for the European region.

warr
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The figures in the table represent data corresponding to a global average warming by
1 A’Gind demonstrate the seasonal temperature and precipitation changes expected in
Hungary incaseofawar mi ng by 1AC n a global 1 eve
The annual tot al precipitation of Hunga
practically unchanged; both some increase and some reduction may occur. However,
the temporal distribution of the precipitation shows considerable differences. A
significant reduction in summers and a similarly significant increase in winters are
observed. The estimates provided by different models for the transient seasons are not
so clear; some indicate a reduction in the area of Hungary, others indicate an increase.
Figures 1.4 and 1.5 show the seasonal temperature changes and the standard
deviations.

SPRING (M-A-M) SUMMER (J-J-A)
st B == s — Vs

| 48°E
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TEMPERATURECHANGE (
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Figure14i Seasonal temperature changes (AC) for -21B0e =
period, as indicated by the results of the European regional (50-km grid resolution) climate modelling applied
in the PRUDENCE Project.

SPRING (M-A-M)

— W TR

AUTUMN (S-O-N) i WINTER (D-J-F)
STANDARD DEVIATION (A C)
I DT 2 — |
0,0 04 08 12 16
Figure 1.51 St andar d deviations of the seasonal tempera

Basin for the 2071-2100 period, as indicated by the results of the European regional (50-km grid resolution)
climate modelling applied in the PRUDENCE Project.

2 The extent of global warming in 2006 was 0.7 AC since the industrial revolution.

i
® The global warming by 1AC is expected to occur in 2025.
17
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12.

International
obligations

Therefore, unequi vocal warming is predic
5AC) in summer and t he sprirgwibeexten( o3 theCtempearatu .
elevation increases from north to south and from west to east in summers and winters,
respectivel y. The models suggest that th
standard deviations are observed in summers and winters, respectively; that is, weather
forecasts are associated with significantly higher uncertainties in summers than in
winters (Figure 1.5).

The changes of rainfalls and snowfalls show opposite tendencies in different seasons.
However, what appears to be certain is that the changes in the amount of precipitation
may even exceed 30% to 35% both in summers and winters. In summers, the extent of
precipitation reduction increases from north to south. The increase in the winter
precipitation rates will be the highest in the north-western part of the country. Figure 1.6
shows the seasonal variation of the amount of precipitation.

SPRING (M-A-M) SUMMER (J-J-A)

DN

AUTUMN (S-O-N)

WINTER (D-J-F)

PRECIPITATION CHANGE (%)
[ < ]
-80 -40 0 +40 +80
Figure 1.6 i Seasonal variation of precipitation (%) for the area of the Carpathian Basin for the 2071-2100
period, as indicated by the results of the European regional (50-km grid resolution) climate modelling applied in

the PRUDENCE Project.

The models suggest that the average intensity of precipitation will increase. While the
number of rainstorms iand patelcarpi Gt gbn i«
increase, il ow i ntensity poOreteiotdar hand raimstormse
will be more frequent and this will increase the risk of sudden flood waves. The analysers
of the programme predict that the water level in the rivers of Hungary may decrease to
50% of the current levels in summers. Groundwater levels will also decrease in the
absence of appropriate supply, especially in the valleys and low elevation areas such as
the Great Plain.

The possible answers to the expected climate change and the adaptation challenges are
described in detail in Chapter 4.

The fight against climate change can only be successful by global cooperation. This
cooperation is embodied by the United Nations Framework Convention on Climate
Change (UNFCCC), which was signed in 1992 and provides the highest level framework
of action and harmonization for the international cooperation. In the Framework
Convention, the developed, industrialised countries have made a commitment to keep
their greenhouse gas emissions in 2000 below the 1990 levels and to keep records of
their greenhouse gas emissions.

Al ready in the 1990606s, the commitment mi
unsatisfactory for addressing the climate change problems. This recognition gave rise to
the Kyoto Protocol in 1997. In the Protocol, 38 countries with developed or transitional
economy made the commitment to reduce their emissions by an average of 5.2% by
2012 in comparison with the base year of 1990.
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The Kyoto Protocol came into force on the 16th of February 2005, in which the EU-15
already made the commitment for an average reduction by 8% and Hungary undertook
to make a reduction by 6%. At the time of signing the Kyoto Protocol, Hungary took the
average of the years from 1985 to 1987 instead of the general base year of 1990* as the
basis for its emission mitigation commitments. In this period, the quantity of greenhouse
gas emission was as high as 113 million tons which was reduced to 76 million tons by
2005.

In addition to implementing the commitments for 2012, the Framework Convention and
its Protocol laid down criteria for the steps to be taken after 2012 as well. On the basis of
these criteria, three negotiation processes were started in November 2005 in relation to
the emission mitigation commitments after 2012, expected to be completed in 2010. The
main objective of these negotiations is to enrol the countries that have joined the
Protocol but 7 in the absence of a parliamentary approval i are not subject to the
obligatory reduction targets into the international climate protection efforts. Moreover,
developing countries with considerable greenhouse gas emissions should also
undertake emission mitigation objectives according to their capabilities.

t COge/capita
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A Annex I countries with transitional economy: Bulgaria, Croatia, Czech Republic, Estonia, Hungary,
Latvia, Lithuania, Poland Romania, Russia, Slovakia, Slovenia, Ukraine

A Annex I, Europe: Austria, Belgium, Denmark, Finland, France, Germany, Greece, Iceland, Ireland, Italy,
Luxemburg, Holland, Norway, Portugal, Spain, Sweden, Switzerland, Turkey, United Kingdom

Figure 1.7 i Greenhouse gas emission per capita in different groups of countries in 2004 i From: Fourth IPCC
Assessment Report, 2007.

Figure 1.7 shows the average emission data from various regions of the world and
indicates that the Annex | countries (countries with developed or transitional economy)
representing 20% of the global population were responsible for 46% of the global
emissions in 2004 with an average emission rate of 14.6 tons per capita per year, while
other countries had an average emission rate of 4.2 tons per capita per year.

In accordance with the principle of equity of the Framework Convention, each country could apply different base years. Accordingly,

Hungary as a country with a transitional economy chose the average of the years from 1985 to 1987 as its reference period.
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It also shows that Hungary, as a small economy, has a negligible contribution to the total
emission; however, the emission rate per capita is above the world average and we
should thus undertake a reduction above the average in accordance with the principle of
responsibility.

In the Kyoto Protocol, the European Union made a commitment for an average emission
reduction by 8% by 2012 in comparison with the base year of 1990, which collectively
applies to the EU-15 countries. The extent to which individual Member State should
contribute to the collective commitment was laid down by a so-called Burden Sharing
Agreement . This joint commi t ment provi de
climate policy.

1.3.
The climate
policy of the EU

The European Climate Change Programme was launched in 2000 with the main
objective of elaborating the appropriate strategy for meeting the objectives of the Kyoto
Protocol and provides assistance for the development of the system of tools for the
emission mitigation efforts. As a result of this programme, the EU introduced an
Emissions Trading Scheme (ETS) in 2005. In addition, the recommendations of this
programme were the basis for the new Community legislation (Regulation 842/2006/EK)
introducing restrictions and controls for the emissions of fluorinated hydrocarbons, which
are also greenhouse gases.

Of course, under the Kyoto Protocol, emission mitigation targets individually undertaken
in 1997 and not the collective EU commitment of 8% will apply to the Member States
having joined the EU after 2004.

be achieved in comparison with 1990, and the ratio
of biofuels would be increased to 10% in case of
liquid fuels.

The energy policy and climate change
Apackageo of the EU

At its meeting in spring 2007, the Council of the

European Union discussed the energy policy and
climate change
Commission and adopted conclusions that at
international negotiations, the EU will promote the
objective of reducing the greenhouse gas
emissions of the developed countries by 30% by
2020 in comparison with the base year of 1990. In
addition, the EU set a separate objective according
to which it would undertake to mitigate its
greenhouse gas emissions by at least 20% by
2020 in comparison with 1990 levels even in the
absence of establishing the international
framework scheme. Furthermore, in case of
developing an overall global emission mitigation
framework scheme, the EU is even willing to
undertake a 30% emission reduction by 2020. The
energy policy package adopted in March 2007
serves both the implementation of this reduction
and the improvement of the energy safety of the
EU, and in the framework thereof the following
objectives were set for 2020: 20% of the total
energy consumption of the EU would be satisfied
from renewable sources, 20% energy saving would

fipackage

The 10 percent commitment applies to all EU
Member States; however, as regards greenhouse
gas emission mitigation, renewable ratio and
energy efficiency, the commitment is a common,
Community level commitment that will be
distributed among the Member States in the form
of a Regulation.

A proposal concerning the distribution of the above
commitments between the Member States was
published by the Commission on the 23rd of
January 2008. For the sectors participating in the
EU Emissions Trading Scheme, the Commission
proposes a 21% reduction by 2020 in comparison
with the emissions in 2005, without differentiation
by Member States. As regards other sectors, the
efforts expected from individual Member States are
again indicated by the proposal in comparison with
the emissions in 2005. Emission mitigation in these
sectors was distributed among the Member States
according to the GDP per capita; therefore,
Hungary may still increase its emissions by 10%
until 2020 in comparison with 2005.
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At the same time, these sectors also participate in the emission mitigation efforts of the
EU, by contributing to the elaboration of a Community legislation directly or indirectly
related to the combat against the climate change (e.g., Regulation on the carbon dioxide
emission of vehicles, Directive on the quality of fuels etc.).

As an important step in the climate policy of the EU, the first draft on adaptation was
adopted by the Commission on the 29th of June 2007and was released in the form of a
Green Paper for public debate in Brussels. The most important element of this is the
principle of integration. According to this, the climate policy should be integrated into the
development policy, that is, it should be the central element of the cohesion policy. In
other words, the interventions related to the climate change should not be planned and
implemented independently but in an organic unity with other plans and developments

financed from Community funds. (Extracts

Climate change is happening and it is even accelerating. What we are seeing today are
only the early signs of climate change and the result of past greenhouse gas emissions.
Europe needs a wake-up call to prevent that climate change takes catastrophic
dmensions | ater this century. o)

The mission of the NCCS is to express the concerns for the present and future
generations, and to reflect Hungaryds g
the combat against the climate change. It should contribute to the transition of the
country to a more climate-friendly and sustainable development path, to the
i mprovement of competitiveness, and to

of life, while taking account of the natural, social and economic characteristics of the Climate Change

country and the challenges of falling into line with the developed countries (EU).

Future image for 2050
On a global and Community scale

On a global scale, there is theoretical agreement on greenhouse gas emission mitigation
and the developed countries will have to reduce their emissions by 60% to 90% in
comparison with the 1990 emission levels. Also, there is a wide international agreement
on providing financial support and technological transfer for the developing countries in
order to ensure a cost-efficient implementation of the emission mitigation measures and
to gain extra emission quotas in exchange.

The EU has a common policy for the actions against the climate change and
Community-level policies are in force in all related policies. As regards energy supply, a
completely liberalised, uniform market will be established in which strong
national/Community intervention will be applied in order to prevent the climate change.
This will make energies generated at various places and in various ways available to the
all EU Member States and will ensure a cost-efficient emission mitigation in the energy

supply.

The EU will play an active role in the more climate-friendly transformation of the less
developed countries and will also provide financial and technological support for this. It
will thereby ensure that only low emission technologies with low specific raw material
and energy needs are applied in the developing countries.

1.4
' Mission and
future image of
+ the National

Strategy
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In Hungary

The greenhouse gas emission rate per capita does not exceed the ecologically
sustainable level. As a result of the energy efficiency improvements and energy savings,
Hungaryds current el ectr i ciedby708@modnlyb® dfithe |
current heat consumption will be required to ensure pipeline hot water supply and the
operation of other industrial processes.

Almost 40% of the homes will be operated without greenhouse gas emissions. The
emissions from buildings without passive energy systems will also be decreased by 75%
as a result of the modernisations carried out in order to reduce the energy consumption.

Owing to the future changes in the transformation of the transport, non-motorised forms
and public transport will have more priority. In addition, motorised vehicles will be
modified and will be characterised by lower specific consumption rates which will result in
drastic reductions in greenhouse gas emissions and vehicles with innovative
technologies will come into general use in both personal and public transport.

Industrial greenhouse gas emissions will also decrease significantly as a result of the
lower energy needs and lower specific raw material consumption rates.

In agriculture, integrated and ecological farming with low chemical uses will become
predominant. By the implementation of the National Afforestation Programme, Hungary's
forest coverage will increase to 27.4%.

Picture 1.1
Sol ar panel system in Djbuda
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AThere is enough in the wo
everybodyds need,
but not enough for anybodyods

Mahatma Gandhi
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The NCCS was prepared on the basis of the following basic principles:

A

Principle of sustainability: the measures of the strategy take account of the living
conditions and the conditions of satisfying the needs of the future generations.

Systems theory: the strategy interprets the climate change in a dynamic system of
the driving forces causing the environmental changes, impacts, conditions, effects
and responses.

Principle of precaution: in case the effects of the climate change, i.e., human,
natural and socio-economic losses become reality, the strategy foresees the
introduction of appropriate precautionary measures even if currently no scientific
evidence is available for a clear causal relationship or for the extent of the losses.

Principle of common but differentiated responsibility: the global nature of the
climate change requires the widest possible cooperation of all countries and their
participation in an efficient and appropriate international action according to their
capabilities and social and economic conditions.

Principle of solidarility: it is based on the fact that each individual and society are
interdependent upon each other by their nature and in an active manner, therefore, it
emphasises the role of mutual commitments and assistance.

Principle of prevention: it is a general and proven principle that the costs of
preventing changes associated with losses may be lower by several orders of
magnitude than the foreseeable expenses related to the remediation of the actual
damage.

Principle of decentralisation/regionalism: the implementation of the measures
related to the climate change and the distribution of the responsibilities and
competences should be based on the principle of subsidiarity, that is, all decisions
should be made on the lowest possible level where optimal informedness, decision
responsibility and the consequences of decisions are best visible and enforceable.

Principle of environmental equity: equal access to public environmental goods and
a healthy environment should be ensured to everyone without discrimination on the
basis of age, sex, ethnic origins and socio-economic status, and the burden from any
environmental damage and the costs of the remediations should be equitably
distributed among the various stakeholders.

Preventing the transfer of environmental impacts: only measures that do not
cause comparable environmental impacts in other environmental and natural
systems and regions can be adopted.

Principle of integration: safeguarding of the environment is an integral part of all
sectoral policies. Accordingly, the criteria and guidelines of the climate change
strategy should be integrated into all national government strategies, plans and
programmes the activities of which may be directly or indirectly related to the climate
change.
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According to the principle of integration:
1. the climate policy should be integrated into the development policy;

2. the climate change should be made the core and organisational force of the
cohesion policy;

3. the preventive and adaptation measures should be organically integrated into the
existing and ongoing legislative activities, development projects, Community-
funded operational programmes and action plans;

4. for the ongoing developments, climate sensitivity assessments should be
performed (the development should be in harmony with the emission reduction and
adaptation criteria);

5. climate research should be integrated into other scientific studies and research
activities;

6. both society and the business sphere should be involved in the shaping of the
climate policy;

7. new social, economic, technological and development directions should be sought;

8. when implementing development ideas that affect the climate policy, the principles
of decentralisation and regionalism should be applied.

Accordingly and upon preliminary consultations with the professional, social, non-
governmental and environmental organisations, the priorities of the NCCS are as
follows:

Full compliance with the international obligations

The National Cli mate Change Strategy (N
mid-term climate policy for the 2008-2025 period and was pr e par ed pur s
Act No. LX/2007 (V. 28.) on the framework for the implementation of the UN Framework
Convention on Climate Change and of the Kyoto Protocol thereof. Complete fulfilling of
the international commitments taken by the Republic of Hungary will determine the
international reputation of the country (particularly by the European Union); therefore,
meeting the objectives of the strategy should be interpreted (in addition to being of
universal human interest) as a national interest that will have a long-term impact on both
the political and economic relationships of the country and the individual life styles and
prosperity of the citizens of Hungary.

Fighting against the driving forces of the climate change

Instead of the insufficiency in our technical knowledge, the distortions in our social
values and behaviour are the fundamental causes of the climate change. As long as
people do not assign value to the basic human living conditions, such as clean air, soil
and drinking water, and take the usual life circumstances (including given characteristics
of the climate) for granted, and as long as they are unaware of the consequences of the
climate change, they will not change their habits and life styles. Without the required
shift of approach and awareness from the part of citizens, the civil and the business
sector, the combat against the climate change and the strategy i well-substantiated
though it may be 7 may only produce partial and limited results and may become
unsuccessful in terms of reaching its objectives. Therefore, among the decisive factors
of the value-based politics and public policy-making, the protection of natural resources
and the ideas of sustainable development should be given priority and should be
regarded as guidelines during the implementation of the NCCS.
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In order to change the approach of citizens and business operators, comprehensive
social debate should be initiated and citizens should be clearly told that the catastrophe
of the climate change may only be avoided if they change their production and
consumption habits. In addition to keeping people informed in this field, they should be
convinced to participate in the fight against the climate change.

Individual companies and the entire business sphere could also have a considerable

contribution to the combat against the climate change. For this very reason, dialogues

should be initiated with companies, and partnerships should be established between and

together with the business sphere and the government agencies and local municipalities

involved in the climate change strategy,
Asustainability social contracto. I n ord
business sphere, it is essential that the current practice of corporate social responsibility

(CSR) be modified in accordance with the strategy of fighting the climate change.

Emission mitigation

The basic means of limiting the risk of the climate change is to mitigate the emissions of
greenhouse gases. In order to achieve this, emissions should be efficiently and really
mitigated particularly in the energy sector, industry, transport, agriculture and waste
management. The households & institutions sector also have significant emission
mitigation potentials given that the households sector has been hardly affected by prior
and current emission mitigation measures and also because this sector is responsible for
about one third of the total emissions.

Basically, the activities directed at mitigating the emissions should be implemented in an
order reflecting their cost-efficiency; the application of this principle will ensure reaching
the highest rate of emission mitigation on a given cost level.

Adaptation to the climate change

Even if a significant mitigation of the greenhouse gas emissions is achieved, the
Hungarian society will have to bear the unfavourable effects of the already developed
climate change resulting from the human activities of the past decades and centuries.
Although to different degrees, the increasing effects of the climate change will affect the
entire territory of Hungary, almost all layers, all citizens and all businesses of society.
The adaptation to the effects of the climate change applies and should be interpreted as
applying to both the members of the Hungarian society and the natural flora and fauna of
the country. Primarily, the NCCS makes an inventory of the effects on the natural flora
and fauna, the human environment, as well as on human health, water management,
agriculture, forest management and the built environment.
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3.1.
Current
emissions

The means of limiting the risk of the climate change is to mitigate the emissions of
greenhouse gases. Considerable mitigation of the future greenhouse gas emissions can
only be achieved by a global cooperation. Therefore, Hungary should take its share in
the combat against the climate change even if the contribution of the country to the
climate change is very low on a global scale. A global climate policy scheme will not only
entail emission mitigation commitments but will also transform the incentives of the global
economy and should also create an economic environment under which economic
development inevitably involves mitigation.

As far as climate protection is concerned, Hungary is in a contradictory situation similarly
to the other former socialist countries of the region. The level of greenhouse gas
emissions is much lower than before the 1990's, the period serving as the basis for the
international climate protection commitments. On the other hand, the relatively
favourable situation is not a result of a high level of climate awareness but of the
elimination of the socialist heavy industry and the structural transformation of the
economy.

In the region, Hungary has one of the best indexes in terms of emissions per capita. In
the Kyoto Protocol created in the framework of climate protection, Hungary made a
commitment for mitigating the annual emissions of the gases causing global warming by
6% between 2008 and 2012 in comparison with the average emission levels between
1985 and 1987. On the basis of the data of the National Greenhouse Gas Emission
Inventory, the current emission levels in Hungary are 24.6% lower than its Kyoto
commitment according to the latest data for 2005.

Figure 3.1 shows the future greenhouse gas emissions by Hungary.
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Figure 3.17 Changes in the greenhouse gas emissions (expressed in CO, equivalent) without absorption by
carbon dioxide sinks. From: National Greenhouse Gas Emission Inventory, 2007.

The emission trends suggest that greenhouse gas emissions in Hungary have remained
essentially unchanged particularly since the collapse of the heavy industry in 1992.
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A carbon dioxide (CO,) emissions arise primarily from sources in the energy sector,
i.e., from fuel combustion; therefore, the reductions observed since the political
changes have been the result of a reduced economic performance and the
associated lower rate of fuel uses. Additional factors that caused emissions to
reduce include the economic restructuring and the structural changes in the fuel
uses: coal, which is less favourable in terms of emissions, has been replaced by
natural gas in industrial applications.

A Asregards methane (CH,) emissions, two antagonistic effects have been observed.
One effect is a mitigation resulting from the lower number of live animals; the other
is an increase in the emissions, which occurs as a consequence of the increasing
use of pipeline gas supply.

A Dinitrogen oxide (N,O) emissions have mostly changed in parallel with the
changes in agricultural production. Emission levels were significantly reduced in the
beginning of the period; this was followed by a slight increase and then another
reduction.

A Theuseof HFCgasesbecame more intensive in th
relation to the restrictions on the use of freon type coolants. The increase is
unambiguous although stagnation has been detected since 2003. The primary
cause of this is that the use of HFC gases is losing ground in refrigerator
manufacturing.

A PFC emissions are mostly associated with aluminium production and their
tendencies change in parallel. After a significant reduction in the beginning of the
period, a slow but steady increase was observed.

A Sulphur hexafluoride (SFs) emissions primarily depend on the uses by the
electricity generation sector, and the tendencies change according to the
manufacturing/consumption needs but show a steady increase.

The following subchapters describe the sectors with the highest responsibility for the
emissions. Figure 3.2 shows the emission tendencies for each sector.
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Figure 3.2 1 Contribution of each sector to the total Hungarian emissions. From: National Greenhouse Gas
Emission Inventory, 2007.
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3.1.1. Energy

The energy generation sector should play a decisive role in fighting against the climate
change and in mitigating the risk of the climate change given that approximately 75% of
the greenhouse gas emissions are associated with this sector. When estimating the
emissions from this sector, all greenhouse gas emissions from fuels used for the purpose
of electricity and heat generation i including those used by households i and from fuels
combusted during transport should be taken into account.

The key role of the energy sector is well demonstrated by the 2005 data, according to
which almost 81% of the total domestic energy consumption (1,153.2 PJ) was satisfied
from fossil fuels. This is extremely unfavourable in terms of both climate protection and
energy safety considerations. Namely, Hungary procures more than 77% of the fossil
energy carriers from imports. In 2005, renewable energy production represented only a
very low percent (4.1%) of the total energy consumption and most of it was achieved in
an environmentally non-sustainable manner.

3.1.2. Industry

In 2005, the direct energy consumption by the sector was 275 PJ, which corresponds to
more than 30% of the total direct energy uses. Industrial energy uses between 1990 and
1997 decreased significantly (by 40%) and then remained unchanged for a few years
until a slight increase in recent years.

The fuel structure of the energy consumption is mostly based on natural gas except for
the sectors where this option is not available with the given technology (e.g., iron and
steel industry). Among fossil energy carriers, natural gas is the most climate-friendly;
accordingly, industrial sources are responsible for approximately 34% of the total
greenhouse gas emissions.

Structur al transformation has been comp
resulted in a considerable reduction of the energy uses and emissions. No further
essential restructuring is foreseeable in the mid run and endeavours should be rather
focussed on preventing the settling of energy-intensive, high-emission sectors.
Otherwise, the introduction of energy-intensive forms of production to Hungary may
undermine the emission mitigation efforts of the country and thus may place a
disproportionately high emission mitigation burden on other business operators and the
general public.

In the industry, several energy saving opportunities and thus technological interventions
resulting in emission mitigation exist and these are described in the subchapter on
energy. Other, non-energetic emission mitigation opportunities (for example,
restructuring of the industry, re-using and recycling, using substitute products with lower
emissions) are addressed in a separate chapter.

In relation to the structural transformation of the economy, no support should be given to
energy-intensive, high-emission sectors that employ few people and satisfy non-
Hungarian needs. This means that in granting investment supports, the mid-term extra
emission mitigation needs resulting from the implementation of a given facility that
increases the level of greenhouse gas emissions should be assessed in order to
guarantee Hungary's compliance with its emission mitigation commitments, and whether
the proposed facility would still generate financial profit and the costs thereof should also
be looked at. Primarily, technologies and sectors characterised by low energy
consumption and high added value should be supported, and it should be declared and
confirmed by the legislation that only investments in compliance with the above principles
can be supported.
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The Emissions Trading Scheme represents another opportunity for encouraging
investments and restricting highly energy-intensive investments.

The maximal utilisation of industrial waste energies, as well as the increasing use of
waste and renewable sources to satisfy industrial energy needs should be promoted and
encouraged.

3.1.3. Transport

Within climate protection, the transport sector is the only one where i similarly to the
global trends 7 energy consumption, as well as the associated climate change
intensifying effects will increase in Hungary.

Greenhouse gas emissions will decrease in each sector included in the statistics except
for the transport sector where the absolute emission levels increased by 26% between
2002 and 2005 according to the Greenhouse Gas Emission Inventory. According to the
inventory, the contribution of direct emissions from transport to the total emissions
increased from 6.44% to 16.2% between 1985 and 2005. Similar tendencies have been
observed in the European Union, where the contribution of transport emissions is almost
twice as high as in Hungary. The ratio of the transport sector in the total energy
consumption of Hungary is 21% and represents one of the most important factors in the
energy uses of the country.

Within the transport sector, road transport has a ratio of 90% and is thus by far the most
important source of emission. Within road transport, personal cars are responsible for
more than 50% of the emissions, trucks and freight vehicles for one third and buses and
other vehicles for the rest.

r ’-!.

Picture 3.11 The ratio of direct transport emission have increased

As regards transport emissions, it is important to consider the ongoing restructuring of
transport, which indicates a decrease in more climate-friendly modes of transport and an
increased use of more emission-intensive means.
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People increasingly use individual means of transport instead of public transport and
business operators also tend to replace railroad shipping by road transport.

As a result, specific energy consumption rates increased by 15% and 20% in personal
transport and freight carriage, respectively, within a decade before 2000. Currently, the
ratio of more climate-friendly modes of transport is still above the average of the EU-15
and provided that this restructuring te
older Member States, a further 20% to 35% increase of the specific emission levels is
expected.

In 2005, Hungary had 280 personal cars per 1,000 population, which is the third lowest
among the EU-27 countries; in the EU-25 countries, the number of personal cars per
1,000 population is 463. All this suggest a further increase in the number of personal cars
per 1,000 population in the future.

The structural transformation of the transport sector and the increasing number of
personal cars are expected to entail much higher emission increases in the transport
sector than in the EU-15 countries and other developed countries. It is exemplified by the
situation of the western economies that it is very difficult to motivate a shift in the
restructuring towards public transport from the direction of an already established car
transport; therefore, it is highly important to at least maintain the current structure.

As a result of the technological advances in transport, specific carbon dioxide emissions
have been reduced significantly, however, these achievements are overridden by the
increasing number of cars and kilometres driven. The current emission tendencies may
only be successfully and permanently changed by comprehensive measures taken on
the level of the transport policy.

3.1.4. Agriculture and forestry

The agricultural contribution to the greenhouse gas emissions of the country is 11.2%
and methane and dinitrogen oxide represent 24.3% and 67.7%, respectively, of these
emissions.

On the other hand, the land use changes and the forests serve as sinks for almost 6% of
the total emissions and almost 8% of the total carbon dioxide emissions. The net annual
quantity of carbon dioxide absorbed by Hungarian forests is approximately 4 to 5 million
tons, which is not negligible in comparison with the total greenhouse gas emissions of
the country, i.e., 80.2 million tons as expressed in carbon dioxide equivalent.

3.1.5. Waste and waste water

In Hungary, waste management and wastewater treatment are responsible for 6% to 7%
of the total greenhouse gas emissions. These emissions consist of methane released by
the anaerobic degradation of the collected and disposed municipal (and industrial)
wastes or generated during wastewater treatment.

The situation is expected to improve because approximately 2,000 waste disposal sites
have to be eliminated until 2009 in accordance with the relevant Community legislation.
Recultivation plans have already been prepared for most of these disposal sites, which
enables a capturing of the greenhouse gases generated at the abandoned disposal sites
and thus an opportunity to avoid the associated atmospheric emissions of methane and
to utilise it as an alternative source of energy.
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Similarly, the methane generated during wastewater treatment could also be used as an
alternative energy source. Due to feasibility considerations, this will mostly be possible
in larger cities. One good example is the Northern Csepel Wastewater Treatment
Project, in which the energy needs of the Plant are designed to be satisfied from gas
engines driven by the generated methane. These solutions will be available to larger
cities and other (wastewater) agglomerations above a population equivalent of 15,000.

Experts suggest that in order to mitigate the risk of climate change with high level of
certainty, by 2050 the atmospheric greenhouse gas levels should not exceed 450 ppm.
Namely, the greenhouse effect at such atmospheric levels is likely to increase to a level
that only induces an average el evation
Scientists believe that such warming should not cause irreversible changes.

Currently, greenhouse gas levels are around 380 ppm, which keeps increasing by 2
ppm every year as a result of the accelerating rate of the rise in the global emissions.

In order to meet the goal, global emissions should be reduced by at least 40% until 2050
in comparison with the 1990 emission levels. In 2004, as a result of the previous poor
tendencies in terms of climate protection, the emissions were 25% higher than the 1990
levels. Therefore, if the 2004 emission levels are used as the basis for comparison, then
global emissions should be reduced by 50% to 80% by 2050.

3.2.1. Emission mitigation objectives

Previously, Hungar yos emi ssi on mitigat.i
commitment for a 6% reduction by 2012, as specified in the Kyoto Protocol. After 2012,
the developed, industrialised (Annex I) countries, including Hungary, should achieve
more significant reductions in their emissions than the global average. This is justified by
the current per-capita emission levels and the higher than average level of economic
development of these countries, as well as the levels of historical emissions, given that
the residence time of greenhouse gases may be up to several hundred years.

The objective of the global emission mitigation efforts is to avoid a climate change that
would be of dangerous extent. The probability of achieving this objective essentially
depends on the level on which the atmospheric concentrations of greenhouse gases
(expressed in CO, equivalent) stabilise. The lower this level is, the higher the probability
of success will be. Table 3.1 shows the emission mitigation needs corresponding to
various gas concentrations. (The burden placed on different groups of countries by the
global mitigation objective will largely depend on the principles of efficiency and equity
applied when distributing these burdens 1 this is well reflected by the often quite wide
intervals.)

3.2.
Future image of

o emission

mitigation
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Atmospheric GHG emission
GHG level \
450 ppm CO, | +10% -40%
equivalent
EU25 -37% - -30% -90% - -78%
Annex | -42% - -25% -93% - -79%
- Significant deviation from the Significant deviation from the
Developlng reference in all regions reference in all regions
550 ppm CO, 1 51 +30% -10%
equivalent
EU25 -28% - -20% -88% - -68%
Annex | -29% - -16% -90% - -68%
Significant deviation from the Lo L
Developing |reference in Latin America, the Slgnl?cant de.V|at||Ion from the
Middle East and Asia reference In afl regions
650 ppm CO; | G1opq) +50%% +45 %
equivalent
EU25 -18% - -8% -63% - -47%
Annex | -14% - 6% -76% - -48%
I . Deviation from the reference in
Deviation from the reference in . . - .
. ) . ) most regions, especially in Latin
Developing | Latin Ag:%”ég’szz:en'\g'gge East America, the Middle East and
Eastern Asia

Table 3.1 Emission mitigation intervals using all major regime models, as a percentage change from the 1990
levels considering the scenarios of the 450, 550 and 650 ppm CO, equivalent. From: Factors Underpinning
Future Action i 2007 update, Ecofys, May 2007.

Different stabilisation concentrations mean different emission mitigation challenges
globally. The peaking of the concentrations at a higher level requires lower mitigation, but
the risk of an irreversible climate change is higher.

In the future, Hungary has to adjust the climate protection commitments to the objectives
of the EU as described in Chapter 1. In March 2007, the presidents and prime ministers of
the EU agreed to reduce carbon dioxide emissions by 20% by 2020 in comparison with
the 1990 levels. The decision also included that the EU would even be willing to make a
commitment for a 30% reduction provided that other countries of the world with significant
emissions undertake to achieve an appropriate level of mitigation. As yet, no decision has
been made on the period after 2020, but the prime ministers foresee a reduction target of
60% to 80% for 2050.

For the EU Member States collectively, in order to achieve the emission mitigation
objectives that take account of the entire range of greenhouse gas emitting sectors,
individual Member States make different commitments, which will be laid down in the so-
called Burden Sharing Agreement. Within the Burden Sharing Agreement of the EU,
several methods exist for the distribution of the emission mitigation objectives of the
Member States, and on the basis of these, an interval may be defined within which the
emission mitigation objectives should be identified. When identifying the emission
mitigation objectives, the mitigation requirement predicted for the implementation of the
longt erm emi ssion mitigation needs (2AC) s
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For Hungary, it can be posited that an emission mitigation commitment significantly
exceeding the EU average would hinder the country in catching up with the Community
average in terms of economic development. However, by the early and gradual
introduction of the emission mitigation efforts, a subsequent shock effect that may
accompany a relatively sudden mitigation requirement can be avoided. Per-GDP
emission rates also indicate additional, yet unexploited opportunities for not too
expensive emission mitigation opportunities.

Accordingly, the target greenhouse gas emission reductions for Hungary for 2025, i.e.,
by the end of the current NCCS period, can be summarised as follows:

A in case of a unilateral mitigation by 20% by the EU: reduction by 16% to 25% from
the 1990 level;

A in case of a comprehensive global framework scheme, that is, in case of a EU target
of 30%: reduction by 27% to 34% from the 1990 level.

In case of realising the conditions for the 30% emission mitigation target set by the EU,
Hungary may need to buy emission offset allowances in addition to using domestic
means in order to achieve its emission mitigation target for 2025. In the developing
countries, the trading in emission quotas derived from more cheaply implemented
emission mitigations is already in operation. Provided that the negotiations related to the
international framework scheme for the period after 2012 are successfully concluded, a
state purchase programme should be established still before 2012 in order to ensure
that it will gather appropriate experience before starting to purchase the necessary
emission quotas after 2012.

3.2.2. Towards a lower-carbon economy

The mitigation of the emissions and the associated redirection towards a more climate-
friendly and sustainable development path will not reduce economic competitiveness
but, on the contrary, will improve it. Reducing the emissions will also mitigate the so-
called carbon-intensity of the economy, that is, a lower-carbon economy will be created.
The associated effects on competitiveness include:

A Such economies are characterised by a higher level of energy safety because they
are less dependent on imported fossil fuels;

A 1t is believed that the economic burden caused by the fossil energy carriers will
continue to increase in the forthcoming years and decades, therefore, considerable
cost savings may be achieved by the operators of a lower carbon-intensity economy
if they can make themselves independent of the fossil fuel prices.

A As regards price increases, the exploitation of the resources is expected to peak
bet ween the 20106s and 2030 0 sal gasaand minerall
oil.

A An additional factor is the price of carbon dioxide emissions, which already affects
certain sectors subject to emissions trading and will most probably increase in the
l ong run. Thi s, in turn, witehdive" prodoction arsl e
thus reduce the competitiveness thereof.

A Another positive social effect is that the production of renewable energies, which are
widely used by low-carbon economies, is often more labour-intensive than the
conventional forms of energy generation. Therefore, the conversion will create new
jobs.
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The redirection towards a path of lower carbon-intensity requires a complete change in
attitude. Table 3.2 shows the basic differences between low-carbon and high-carbon

economies.

High-carbon economy

Low-carbon economy

Electricity

Energy structure

Electricity is mostly generated from
coal, oil and gas

An overwhelming part or all of the
generated electricity is derived from
low-carbon sources: renewable (wind
and solar energy, biomass); carbon
dioxide emitting power stations apply
carbon capturing and storage; nuclear
energy

Energy efficiency

The efficiency of electricity generation
is low and the energy co-generation
opportunities are not fully exploited

The efficiency of energy generation is
high, and the exploitation of the
energy co-generation opportunities will
be further extended in parallel with the
headway of decentralised electricity
generation

Energy saving

Electricity suppliers are interested in
selling as much electricity as possible

Electricity suppliers are interested in
selling environment-friendly energy
and in reducing the electricity
consumption rates

Industry

Economic structure

The ratio of energy-intensive sectors
is significant in the structure of the
economy

The structure of the economy shifts
towards less energy-intensive sectors
as a result of the transformation of the
consumption structure and the reuse
of the wastes from materials requiring
high specific energy input for their
production.

Energy efficiency

Individual products are produced by
technologies with relatively high
specific energy consumption in
comparison with the Best Available
Technique

During the production of individual
products, the exploitation of the
energy saving opportunities is of
primary importance

Utilisation

In designing products and production
processes, no emphasis is placed on
the re-use potential thereof

Products will be easier to reuse

Consumer
structure and
energy saving by
the end-user

When choosing between substitutable
intermediers and finished products,
the quantities of greenhouse gases
emitted during the production phase
are not important

In case of inter-substitutable products,
the preferred product is the one with a
lower greenhouse gas emission,
whether during the production or use
of the product.

Heat energy

Energy structure

Heat generation is based on oil, coal
and gas

Heat generation is based on low-
carbon fuels or technologies, such as
biomass.

Energy efficiency

Heat from other processes and
electricity generation will not be used

Heat energy produced by electricity
co-generation will become wide-
spread
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(continued from the previous page)

High-carbon economy

Heat energy

Low-carbon economy |

Energy saving by
the end-user

Buildings are constructed in a manner
that requires using and wasting
considerable quantities of energy

All new homes are built in a manner
requiring much less heating or no
heating at all (passive buildings);
better planned, micro-scale and
community heat generation

Most house owners do not invest in
the insulation owing to money market
and information restrictions, although
it would mean an investment with a
mid-term rate of return,

Energy audits, a simple service
available to all house owners, and
reduction of the energy consumption

Transport

Distribution of the
various modes of
transport

The use of personal cars increases in
parallel with the rising income levels,
and air transport also increases
heavily

People choose more sustainable
modes of transport, including an
increasing use of local and regional
surface public transport means,
walking and bicycling

Distribution of the
various modes of
transport

The ratio of road transport increases

The ratio of road transport is reduced
through conscious planning of the
transport needs and choosing
sustainable means of transport

Energy structure

Most vehicles are driven by fossil fuels

Vehicles use low-carbon fuels
(electricity and hydrogen in the long
run).

Fuel suppliers focus on petrol and
gasoline

Fuel suppliers establish an
infrastructure for the supply of low-
carbon fuels.

Energy saving by
the end-user

Consumers prefer cars with a large
environmental footprint

Consumers are aware of the
environmental footprint of cars and
take it more into consideration when
making a buying decision.

Agriculture
Type of Dominance of chemical fertiliser- and |Increasing use of extensive production
production pesticide-intensive, highly mechanised |forms that require less chemicals (i.e.,
and intensive mass production in large |are climate-friendly), and are more
plants labour-intensive
Market It produces for the world market and | The local market is of primary
the local market is of secondary importance: new types of relationships
importance between producers and consumers,
the world market is of secondary
importance.
Energy Mostly related to energy generation It uses locally generated renewable

systems based on fossil fuels. Water
and energy wasting techniques in
comparison with the available ones

energy; Water saving irrigation
systems and other energy saving

techniques

Table 3.2 Future image of high-carbon and low-carbon societies. i From: UK Climate Change Programme,

2006
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Basically, the above-mentioned measures should be implemented in an order reflecting
their cost-efficiency; the application of this principle will ensure reaching the highest rate
of emission mitigation on a given cost level.

Currently, effective emission mitigation could also be achieved by increasing the
efficiency of the existing technologies because the various sectors still have significant
emission mitigation potentials (e.g., increasing the energy-efficiency of buildings;
reducing the carbon-intensity of transport). In addition, the costs of mitigating the
greenhouse gas emissions are expected to increase in the long run as a result of the
stricter international emission mitigation requirements; therefore, in a longer term, it will
be more profitable to carry out investments that would not be worth on a mid-term basis.
On the other hand, the following factors may interfere with the strict cost-efficiency
ranking and thus should be taken into consideration:

A there are factors (e.g., energy safety) that cannot be quantified on the level of direct
costs and benefits, but can be rather regarded as factors of strategic importance that
determine the direct costs and benefits;

A current solutions require long-term thinking because the technological and
infrastructural solutions providing the basis for the individual solutions can only be
implemented in a longer run and, in case of appropriate planning, they may be
coupled with the otherwise due renovations of the existing technologies and
infrastructure;

A current decisions will exert their effects in a long run, and the already established
system has a certain inertia partly because the exchange of the long-term
investments will require a longer time to occur and partly because the interests along
the status quo can also hinder optimal decision-making at a later phase; in addition, a
technoogy #fAclosingd can evolve resulting
optimal in the short run but not necessarily competitive in the long run; therefore,
when making any decision, its influence on future decision options should be taken
into account and decisions entailing good alternatives in a longer run should be
preferred.

A attention should be paid to sustainability in a wider sense; therefore, measures that
have harmful long-term effects on the sustainability of the environmental and socio-
economic processes should be avoided.



Nati onal

Cli mat e

C h202bg e

There are many opportunities for greenhouse gas emission mitigation in the field of
energy generation, transport, agriculture and waste management. These are listed in the

following subchapters.

3.3.1. Energy generation

In accordance with the future image and target figures of the Energy Policy for 2007-
2020, the Renewable Energy Strategy and the National Energy Efficiency Action Plan,

the NCCS sets the following objectives to be achieved:

STRATEGIC OBJECTIVES

Basically, the uses of fossil energy carriers should be reduced and the energy
carrier structure of the Hungarian energy generation sector should be transformed
also bearing in mind the considerations of energy safety.

The ecological burden of the country can only be mitigated by reducing the total
energy consumption by society. Therefore, absolute energy consumption levels
should be maintained in the mid run and then significantly reduced. The basic
mid- and long-term goal is to achieve a decoupling of the growth of the GDP from
the increases in energy uses.

Large energy efficiency campaigns should be initiated, and both the general
public and the institutional energy uses should be encouraged into the direction of
savings through influencing consumer behaviour (awareness raising, labelling of
energy-saving products, exemplary operation of the government and local
municipalities etc.).

The financial policy should be reviewed and transformed (e.g., by eliminating
harmful supports, changing the taxation system) according to the climate
protection and environmental considerations in order to address the problem and
the strategic objectives in an integrated manner.

The state should facilitate and encourage the increase of energy efficiency, and
the spreading and use of renewable energy carriers (wind energy, solar energy,
geothermal energy, biomass etc.); therefore, the use of renewable energies
should be increased from the 55 PJ level of 2006 to 186.4 PJ by 2020 in order to
replace fossil energy carriers.

The emissions of the energy sector can be reduced by using the following methods:

A

T B D >

increasing the energy efficiency (reducing specific energy consumption rates);
increasing energy saving (reducing energy consumption);

increasing the use of renewable energies;

using carbon dioxide absorption technologies;

substituting the fuels, that is, increasing the use of fuels with lower specific
emissions.

3.3.
Emission
mitigation
options
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3.3.1.1. Energy efficiency, energy saving

Energy consumpti on by wuberféndas increased by Inl
the absence of taking appropriate measures, a growing tendency is predicted for the next
twenty years although to not such an extent. At the same time, energy efficiency will
improve, and above the EU average. This is confirmed by the energy efficiency index
(ODEX), according to which between 1998 and 2004, energy-intensity was mitigated by
5% and 11% in the 25 Member States of the European Union and in Hungary,
respectively.

The most climate-friendly energy is the energy which has not been produced or used.
Accordingly, the most obvious opportunity for emission mitigation is reducing energy
consumption. Statistical data show that i although only to a small extent i energy
consumption rates have been increasing since the years of the considerable regression
following the political changes in spite of the fact that the energy uses per GDP are
diminishing, that is, energy efficiency is increasing.

This favourable situation is essentially the achievement of the industry, which has a
18.7% share in energy uses and where the ODEX index was reduced by 22% as a result
of abandoning the obsolete capacities and starting up modern production equipment.
The energy efficiency of households and the transport sector, which have a share of 35%
and 22.5%, respectively, was stagnating in the analysed period. Nevertheless, the
energy efficiency of households increased by 25% from the political changes until 1998,
basically as a result of modernising the heating systems, and the energy efficiency of the
transport sector increased by 20% until 1996, essentially due to the replacement of old
vehicles. In the commercial and service provision sector, which represents approximately
20% of the total energy uses, energy consumption is mostly associated with buildings (no
calculation is available for this) in addition to transportation. Here again, stagnation is
expected.

Energy efficiency obligations,

thereof should be taken into account in the
calculations. Namely, 40% of the total energy

governmental endeavours

According to the so-called Energy Supply Directive
of the EU, Hungary should mitigate its total specific
energy consumption by at least 1% each year
between 2008 and 2016.

The energy efficiency measures that the
government wishes to use are included in
Hungaryos Energy Ef fihei
possible measures include the extension of the
eco-labelling scheme applied for refrigerators and
washing machines to office machines and cars, as
well as the amendment of speed limits in transport.
It is expected that state support will be available for
the replacement of household machines in the
form of tax reductions. Among others, the
government wishes to facilitate the establishment
of P+R systems in order to promote the use of
public transport.

The EU objective of minus 9% in 9 years should
not be understood as relating to the total
Hungarian energy consumption and only 60%

consumption is by sectors falling under the
Emissions Trading Scheme of the EU, and this
should not be considered because this climate
protection initiative also has the aim of increasing
the efficiency.

All this means that energy efficiency should be
improved by approximately 5% on a national level
to meet this objective. In the past 3 to 5 years, the
energy efficiency index was improved by 1.7% to
1.8% through state-supported projects alone.
According to the expectations of the government,
the above-mentioned subsidies of the New
Hungary Development Plan (NHDP) will result in a
3% improvement.

Within the National Development Plan, HUF 5.9
billion was allocated for energy efficiency projects
between 2004 and 2006. In the relevant
programme of the NHDP, HUF 42 billion is
allocated for this purpose between 2007 and 2013,
and the NHRDP will also grant support for
investments facilitating the use of renewable
energy sources.
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Solutions that arrest the increase in energy uses in the mid term and result in a
significant reduction of the energy needs in the long run should be found. Under a given
economic structure, two basic methods exist for this: one is to increase the coefficient of
efficiency of energy generation and the other is to increase the energy saving by the
end-users.

> Improving the coefficient of efficiency

The coefficient of efficiency in the power station sector can be improved by increasing
the coefficient of efficiency of the existing blocks or by replacing them. Primarily,
improvement of the coefficient of efficiency is important in electricity generation, which
has the lowest coefficient of efficiency compared to that of the Best Available Technique
among the high-emission sectors. The average coefficient of efficiency of electricity
generation is 31.8% and this represents a low value also in a European comparison.
The coefficient of efficiency of individual electricity generation units ranges between 28%
and 79%.

One means of improving the coefficient of efficiency is to build new power stations with
high coefficient of efficiency, as well as to apply electricity and heat co-generation, which
may result in up to 30% fuel savings in comparison with the separate generation of heat
and electricity. The potential for co-generation in new power stations with a better
coefficient of efficiency should also be utilised as much as possible, partly by the
transformation of the technology and partly by the selection of the site for power stations
and heat users.

There is a continuous introduction of new capacities with better coefficient of efficiency.
This process is well characterised by the fact that the overall coefficient of efficiency of
the electricity generation system in Hungary was improved by 5% between 1990 and
2005. The replacement of obsolete capacities and the establishment of new capacities
are determined by the market conditions, which can be influenced to promote an
accelerated modernisation of the power stations. One opportunity for influencing the
market processes is the quantity of emission allowances allocated to the new and
existing power stations in the framework of the Emissions Trading System.

Until 2050, fossil fuel-based energy generation will continue to have a significant role in
energy generation, although to an extent which is difficult to estimate. In relation to this,
it is essential to determine the expected legislative environment for carbon dioxide
separation and storage as soon as possible and this is described in detail in the
corresponding chapter.

As regards climate protection, coal has more unfavourable characteristics than natural
gas. Therefore, the establishment of coal-based capacities can only be accepted
provided that it is directed to the replacement of obsolete blocks and results in a further
improvement of the coefficient of efficiency of the power station, and provided that the
power station uses good quality fuels and applies the various carbon dioxide separation
and storage technologies or biomass is co-incinerated.

Future of the EU Emissions Trading
Scheme

The EU tries to make the rules of the Emissions
Trading System uniform and the representatives of
the sectors falling under the Emissions Trading
System will have to be prepared to the fact that
they have to buy the emission allowances or a
significant part thereof and that the quantity of

possibly free allowances that can be distributed will
be based on the Best Available Technique in the
case of both existing and new installations. No
emission allowances will be allocated for
increasing fossil fuel uses characterised by a high
specific emission rate and possible increases in
such production can only be achieved by
improving the coefficient of efficiency without
increasing the quantity of fuel uses.
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In the field of heat generation, the options that can be taken into consideration include
replacement of the equipment with low coefficient of efficiency, further utilisation of the
potential for co-generation and reduction of the distribution losses of heat supply
systems.

STRATEGIC OBJECTIVES

It will be necessary to review the support granted to co-generation in order to
release funds for supporting other climate protection measures since electricity
and heat co-generation is mostly a good business opportunity for investors given
that it results in energy savings.

In addition, the applicability testing of energy co-generation should be made
stricter.

Part of the energy price compensations for the general public should not be
granted in the form of direct support but should be invested into the efficiency of
their energy uses. This will result in a long-term reduction of the energy costs,
which also compensates the price increases in a longer run.

> Energy savings by the households & institutions sector

Particular attention should be paid to the households & institutions sector because this is
responsible for a large proportion of the end-user emissions and also because such
emissions continued to increase over the past years. On the other hand, this sector has
an extremely high potential for emission mitigation, however, the households sector has
been hardly affected by the prior and current emission mitigation measures.

Furthermore, it is also worth comparing what people believe about the share of individual
energy uses associated with significant greenhouse gas emissions, and what the actual
situation is, which is demonstrated in Figure 3.3.

Reality
e i

L A
i ——

O Cars

What people believe
3% B Hot water

T
|

14% i e
i
i

Figure3.3T1 Where do we use the most energy? From: Emni
Energie-Agentur.

il M@ Heating
i 39%
b w«;»ﬁ

O Electric appliances

mDonodt know

According to the survey, 74% of the responders did not know that heating is the biggest
energy guttler and almost 30% was not even aware of his/her own heating expenses.

According to the statistical data, there were 4 million households in Hungary in 2004 and
their energy uses represented 38% of the total primary energy consumption. The
associated greenhouse gas emissions corresponded to one third of the total emission of
the country.
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Furthermore, households are responsible for 31% of the electricity consumption.
Calculating with the existing homes, the annual energy demand including the energy
needs of heating, lighting, ventilation, hot water, cooking and electrical household
appliances is 200 kwh/m?.

A recent study suggests that the energy consumption related to residential buildings not
only implies significant mitigation potential but most of it would be compensated by the
reduction in the energy costs. The realisation of these remunerative opportunities alone
would result in an overall reduction of CO, emissions and energy consumption by
approximately 6 million tons and 28 TWh, respectively, in 2025. Between 2008 and
2025, an investment of a total of approximately EUR 12 billion would be required to
realise this potential; on the other hand, this would result in an energy cost saving by
EUR 19 billion for society.

Table 3.3 shows that replacing a few appliances would contribute to the increasing of
the energy efficiency to a significant extent: in energy consumption, the difference
between the average model and the best prototype may be more then 10-fold.

Household Refrigerator Gas boiler Air conditioner
(kWh/m?/year) | (KWh/m?/day) (MJ/day) (KwWh/day)
Average model 190 4 210 10
New model 110 3 180
Best model 68 2 140
Best prototype 11 1 110

Table 3.3 1 Opportunities for increasing energy efficiency. i From: Novikova, A. 7 | r gv@rsaztz, D. (2008):
Carbon dioxide mitigation potential in the households sector in Hungary

Energy consumption Life-time
(for bulbs providing a light (hours)

equivalent to that of a
conventional 40 W bulb)

Conventional bulb 40W 1,000-1,500
Halogene 8w 10,000
LED 34W 50,000

Table 3.4 7 Energy consumption and life-time of various light sources

Households consume approximately 11 TWh of electricity annually, which can be
reduced by 2.8 TWh using various measures in a manner ensuring complete return of
the investment costs within a decade, depending on the consumption habits.

Excluding the energy uses for transport, most (70%) of the energy consumption in the
households & institutions sector is used for building heating. In Hungary, most homes
have poor thermophysical characteristics. Accordingly, improving the thermotechnical
properties of buildings may represent a significant potential for emission mitigation.

43



3. Mitigation of the climate change

44

In case of the existing building stock, the most important opportunities for intervention
include:

A renovation or replacement of the doors and windows;
thermal insulation of the building surfaces (insulation of walls, lofts, floor structures);
heating system upgrading;

heating control;

To o D Do

individual control for central heating systems.

Door and window replacements should be coupled with facade renovation, otherwise
moulding develops, which is harmful to health. Complex building renovations using the
latest technologies (heating system, solar collector, heating control, thermal insulation,
door/window replacement) may result in up to 80% energy savings and a corresponding
mitigation of emissions. The current economic situation does not encourage the
thermotechnical improvement of buildings. However, given the high gas prices for
households in recent years, certain measures would be clearly remunerative i within 5-
15 years depending on the type of home. Table 3.5 shows the specific costs of the
measures for existing buildings.

Measure Cost of the measure (HUF/kWh/year)
Buildings . Old apartment Family houses built
constructed using
. . houses before 1992
industrial technology
Thermostat 4 7 5
External insulation for 9 12
walls
Subbasement
; ; 6 5
insulation
Central condenser-type
, 13
gas boiler
Roof insulation 12

* the cost estimates take into account the relationships between individual measures

** door and window replacements do not include improving the closing of doors and windows; therefore, the
cost per energy saving ratio of such measures is overestimated

Table 3.51 Costs of various building energetics measures. i From: Novikova, A. T | r gVersaztz, D. (2008):
Carbon dioxide mitigation potential in the households sector in Hungary

If only investments having or close to having a rate of return of within 5 to 15 years are
taken into consideration, a continuous implementation of such investments in existing
buildings would lead to an annual energy saving of 101 Petajoule by 2025. As a
comparison, the total energy consumption of the households was 317 PJ in 2005. As
regards buildings, the most significant savings can be achieved in new buildings.
Although this would mean lower savings because of the low proportion of new buildings,
it is essential that construction methods with low energy needs become wide-spread as
soon as possible in the field of constructions in both the households sector and the
institutional sector given that the currently constructed buildings will determine the
emissions for several decades. A long-term guarantee for a significant reduction in the
amount of energy consumed for building heating in both newly built and modernised
buildings may be to make building standards more stringent.
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The rule tightening in 2006 alone resulted in approximately 30% savings on average in
comparison with the buildings constructed according to the 1991 standards.

Moreover, in case of passive buildings constructed using the most advanced
technologies, heating needs can be eliminated completely and their total energy
consumption can be reduced to 20% of that of conventional buildings. The solutions
used in zero carbon dioxide emission buildings include building insulation, the use of
appropriate doors and windows, heat exchanger ventilation, solar collectors and heat
pumps. In larger family houses and larger office buildings, these solutions could be
implemented at 0% to 15% and 0% extra investment costs, respectively. Hot water
production also offers cost-effective energy saving opportunities. One possibility with a
rate of return of a few years also contributes to water saving, which is an important
climate change-related adaptation measure as well, given that less drinking water will be
available in the future. Table 3.6 shows the costs of different water-saving measures.

Measure Cost, HUF/kWh
Water-saving taps, central hot water supply 1
Water-saving taps, hot water production by the 1
household
Table 3.6 i Costs reductions in hot water production by various measures. i From: Novikova, A.7 | r g e

Vorsaztz, D. (2008): Carbon dioxide mitigation potential in the households sector in Hungary

In case of a continuous introduction of water-saving measures, the resulting sparing hot
water use may reduce the current energy consumption of the households for water
heating by up to 23 PJ by 2025.

It is recommended that this measure be implemented in a manner requiring an
investment with zero or negative net cost.

In order to ensure implementation, various support schemes may be introduced to
encourage energy savings by the households. One possibility is to introduce funding
programmes with the purpose of reducing the funding costs that may incur during the
efficiency improving interventions by the energy users, and these programmes will be
efficient if they can induce significant projects at a low public expenditure.

The simplest forms of support are investment aids, which are clear-cut and do not
require the involvement of credit institutions. Another method of support is to grant low-
interest loans, that is, to provide interest support or credit guarantee. This type of
support is more efficient in larger institutional or industrial projects. In case of low-value
projects typically implemented by households, this solution requires significant extra
administration and participants are usually not willing to undertake it. The situation
becomes different when supports are mediated by a third party that can organise many
small projects into one large project. A third possible form of support is to use circulating
funds to assist those consumers that can generate the funds required for the investment
by their efficiency improvement project but do not have the money available to start the
project.

In the field of energy savings by the households and institutions, the following measures
have the highest priority:

A Introduction i by gradual tightening i of the energetics standards of buildings at a
pre-announced date before 2020 for all new buildings and from 2012 for larger
office building projects.
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In relation to this, ensuring the training of the experts required for the planning and
implementation.

A Focussing the income from the Green Investment Scheme to projects with higher
investment needs implemented by the households & institutions sector with the
purpose of increasing the energy efficiency of existing buildings.

A Obliging the general public to take some low-investment measures producing net
financial profit (e.g. following the example of Australia and several Western
European countries, glowing filament bulbs should be gradually withdrawn from the
market).

A Energy labelling, which may also indicate the saving expressed in money on the
product.

A Granting advantage to appliances with low standby consumption, for example, by
restricting the marketing of those with high standby consumption and by informing
the consumers.

A In case of solutions to satisfy heating and cooling needs, influencing the consumers
by information campaigns and energy labelling, and insulation of the buildings.

3.3.1.2. Renewable energy

During the negotiations with the European Union in 2001, Hungary agreed to at least
double the 3.6% share of renewable energy within the total energy consumption and to
increase the 1% share within electricity consumption to at least 3.6% by 2010. This
percentage i which is otherwise the most modest commitment within the entire
Community 7 was achieved already in 2005, and, what is more, the share of green
energy in the overall energy production was already above 5% in 2005; on the other
hand, it was mostly achieved by the incineration of forest wood in low-efficiency power
stations which may not mean a long-term solution. According to the Renewable Energy
Strategy of Hungary prepared by the government in parallel with the National Climate
Change Strategy, the weight of alternative energy production within the overall energy
consumption will be at least 16% and that of green energy within electricity consumption
will be 18% in 2020.

As regards the potential for using renewable energy sources in Hungary, several
estimates have been published in recent years although with highly varying conclusions.
According to these studies, the annual quantity of energy that can be generated using
the current alternative technologies ranges between 150 and 1,300 PJ. However, the
estimates show no considerable differences as regards the energy that can be generated
using the Atheoreticallyo renewable sour
This amount of energy is more than double of the current energy consumption. The
studies also agree in attributing the highest potential to biomass in the nearest future,
followed by the utilisation of geothermal, wind and solar energy. On the other hand, water
energy is also considered as a renewable source; however, in view of the geographical
characteristics, and technical and nature conservation aspects, this opportunity could not
be considered as a feasible solution in the framework of this Strategy.

The NCCS is in accordance with the objectives set in the Renewable Energy Strategy of
the country and takes the objectives set by that strategy as target values. Accordingly,
the use of renewable energy should be increased to 186.4 PJ within the final overall
energy consumption of the country by 2020.
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This may correspond to various percentages depending on the final energy consumption
within the overall energy consumption and will most probably remain below the 20%,
which was set as the Community average.
renewable energy potential is lower than the renewable potential of the average EU
Member State i we have relative advantage in comparison with other Member States
primarily in the field of biomass production and geothermal energy generation. However,
while the application of the former type of energy above a certain level gives rise to
environmental problems, the use of the other is currently relatively low within the
renewable energy types. Therefore, the NCCS places the primary emphasis on reducing
the energy consumption through energy saving and improved energy efficiency instead
of necessarily increasing the production of renewable energy.

The target for renewable energy production will be first reviewed during the biannual
review of the NCCS and then every fourth or fifth year, during the review of the NCCS
and the Energy Policy. Thereafter, if it is concluded that increasing the target for
renewable energy production is a possible means i and also desirable as regards the
emission mitigation objective 1, then the target should be increased. Namely, the costs
of certain renewable energy production technologies may reduce significantly until 2020;
according to certain predictions, wind energy production may soon become a
remunerative investment even without granting support, and the costs of geothermal
and photovoltaic energy generation are also expected to diminish.

> Biomass

Biomass is a comprehensive term, which includes any types of organic materials from
energy plants intended for the specific purpose through agricultural by-products to
wastes. The use of biomass for energy generation can be divided into three main
categories:

A utilisation by direct incineration, solid biomass;
A biofuel production; and
A biogas.

In 2006, approximately 4.3% of the electricity production was satisfied by biomass
utilisation and this percentage was also mostly achieved by incinerating low-quality
forest wood at low coefficient of efficiency. According to the relevant surveys, biomass-
based electricity and heat generation has considerable extension potential; however, it
does not represent a real alternative due to sustainability considerations and its actual
emission mitigation potential. When utilising biomass, climate protection and
environmental considerations should be carefully reviewed. This type of renewable
energy should only be used where and as long as it does not disrupt the natural balance
or threaten food safety, and is also favourable in terms of greenhouse gas emission.
Biomass production entails the following nature conservation, food safety and climate
protection risks:

A the area needs of the raw material required for biomass-based energy generation
represents a competition with the other uses of biomass, such as food and feed
production, raw material production for agricultural products and utilisation within the
natural flora and fauna;

A the associated raw material production also represents an environmental burden
and the typically intensive cultivation has high fertiliser and pesticide needs;
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A through encouraging energy generation from biomass produced in natural habitats
(e.g., by enhancing forest wood production), reducing the size of the natural and
close-to-natural habitats and intensifying the cultivation of areas with previous
extensive cultivation methods, it reduces biodiversity and, additionally, the
extension of the sink;

A through the use of genetically modified and invasive species as energy plants, it
threatens species variability and genetic variability of the natural vegetation;

A certain biomass utilisation methods generate more emissions throughout their life-
cycle than the fossil energy carriers they were intended to replace; their energy
balance is often negative.

Among the possible alternatives of the use of solid biomass for incineration, the
utilisation of agricultural by-products and biowastes and the production of biomass in
forest 1 which is also sustained in terms of ecologic and economic considerations 1 are
most in accordance with the criteria of sustainability. In this regard, subregional market
systems should be preferred, and the new tasks to be solved in this field include the
establishment of an ash recollection system and the use of the ash in manuring. The
cultivation of both ligneous and herbaceous energy plantations should be as natural and
as extensive as possible. The objective is to only produce biomass for incineration in
areas to be withdrawn from food production in order to ensure that no further areas are
taken away from natural habitats. Furthermore, only species that are confirmed i on the
basis of risk assessments i to represent no threat to the surrounding natural habitats by
their spontaneous spreading should be used to establish the plantations. In case the
transformation (compacting, chopping, drying) of the biomass intended for incineration is
inevitable, the energetically most efficient procedure should be used.

STRATEGIC OBJECTIVES

In Hungary, only electricity produced from renewable sources is currently
supported; however, according to a decision of the Commission in 2006, a
Directive on fir enewab |leobjdetwes fodthe perdentagencd
renewable energy in heating and cooling should also be elaborated. Therefore, the
elaboration of a system providing the basis for renewable heat generation and
cooling should be initiated.

The lowest acceptable coefficient of efficiency of incineration for biomass-based
energy generation should be increased by incentives or mandatory rules for the
coefficient of efficiency in order to ensure a higher increase in energy generation
from the biomass than the increase in biomass uses.

The support system for renewable electricity generation should be established in a
manner to maximise the quantity of fossil fuel replaced. Therefore, biomass-based
production is worth encouraging where it can replace relatively large quantities of
fossil energy: primarily, this is not the field of condensation electricity generation
because even the coefficient of efficiency of the power stations using the Best
Available Technique is far below that of the corresponding fossil-based facility.
Therefore, it is justifiable to grant support for biomass uses chiefly in the field of
co-generation and heat generation, where the coefficients of efficiency achievable
with the Best Available Technique biomass-based applications are close to that of
fossil energy.
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Biofuels are designed to replace a part of fossil fuels and are basically of two types:

A bioethanol produced by the fermentation of carbohydrates derived from plants: with
the already available technologies, it can be produced chiefly from wheat and corn
in Hungary;

A biodiesel produced by the crushing and purification of oil-containing parts of plants:
in Europe, this is mostly produced from rape and sunflower.

First-generation (in other words, starch-based) bioethanol is produced from plants with
high sugar contents and its composition is essentially equal to that of the alcohol
produced in the food industry. On the other hand, second-generation (lignocellulose-
based) bioethanol is produced using the entire plant, but the production technology is
still in the pilot-plant phase and is expected to become more wide-spread after 2012-
2015. A third generation can also be distinguished, which is essentially an improvement
of the second-generation technology. However, this process requires genetic
modification of the plants serving as raw material and such technologies are rejected by
Hungary.

Support for the first-generation biofuels requires prudence because the latest surveys
have revealed several negative features and indirect effects. In some cases, it is
doubtful whether their application is more favourable in terms of the greenhouse effect
than that of fossil fuels. Moreover, their production can only be profitable at the energy
and raw material prices of the recent years if significant support is granted. In addition,
their production is associated with environmental and nature conservation concerns as
well, since raw material production entails intensive plant cultivation. Furthermore,
increases in the demand side of the market of agricultural by-products as a result of the
raw material needs would also increase food prices. Another factor to consider is that
any additional support is unjustifiable in view of the current mandatory mixing ratio
because the extra costs of biofuel production compared to conventional fuels are
included in the fuel prices. In summary, although first-generation biofuels would have a
favourable effect in terms of climate protection, they should receive no support owing to
climate strategic considerations.

Biofuel-related obligations

The European Union requires that the use of
biofuels should be increased to 5.75% by 2010
(Directive  2003/30/EC). The energy policy
proposal package adopted in March 2007 by the
EU specifies that the biofuel ratio should be
increased to 10% by 2020 in case of liquid fuels.

Upon considering various aspects, a maximum of
400,000 hectares of land could be released for the
production of raw materials for biofuels.
Calculating with the best possible yields, the
quantity of biofuel that can be produced in an area
of that size could replace 10% of the current
consumption of fossil energy-based fuels.

Therefore, the mixing ratio specified by the EU as
the target for 2020 can be achieved by domestic
production alone. However, the specification of
production or utilisation targets in addition to the
mandatory ones requires careful analysis and
sustainability studies.

In 2005, Hungary consumed 2 billion litres of petrol
and 2.8 billion litres of gasoline. According to
certain expert estimates, the overall petrol and
gasoline need could be satisfied by 2 million
hectares of corn and 2 million hectares of rape if
first-generation technologies were used. This is
close to the current total size of arable lands in
Hungary, which should of course chiefly serve food
production purposes.

49

S



3. Mitigation of the climate change

50

The real alternative may present in the form of the second-generation biofuels. The mixing
ratio of 10% that will be mandatory in the European Union in 2020 could be satisfied from
such biofuels. It is important that future support schemes, if they are necessary, should
distinguish between the different types of biofuels on the basis of their actual greenhouse
gas emission mitigation potential.

Biogas utilisation is favourable in terms of climate protection because it reduces the
guantity of methane, a gas that contributes to the atmospheric warming to a large extent.
Agro-environmental consequences are also of great importance given that biogas
factories are also suitable for the processing, conversion and neutralisation of various
agricultural and food production waste materials.

Biogas suitable as fuel for vehicles or as supply to the natural gas network can be
produced primarily from animal manure, food production wastes, other selectively
collected industrial and household wastes and biofuel production by-products. In the mid
run, 1.137 million cubic metres of biogas with a total energy content of 25 PJ can be
produced annually from these sources. In comparison with other biofuels, biogas has the
best indicators in terms of the quantity of biofuel produced on 1 hectare of land and the
kilometres driven, and also has better energy balance for the total production cycle.

One obstacle to the spreading of biogas factories is the high investment cost. Although the
natural gas legislation allows the supply of biomethane into the natural gas network, the
implementation rules are missing and should be elaborated and completed.

> Geothermal energy

Hungary has exceptional characteristics in terms of geothermal energy production in
comparison with both Europe and other countries of the world. The crust under the
Carpathian Basin is thinner by 10 km than the average. Accordingly, the hot magma here
is closer to the surface by 10 km and the thermal energy produced by the radioactive
reactions in the depth is generally much easily available in Hungary than in other places.
Only areas famous for their active volcanoes such as Japan, Iceland, the Philippines or
Alaska can boast of more favourable characteristics.

In Hungary, the average temperature increase per kilometre towards the inside of the
Earth is 45AC and even higher in the mi
worl d average is 33AC per Kkilometre.

In Hungary, only heat and no electricity is currently produced on a geothermal basis; only
plans exist for the latter despite that 440 geothermal power station blocks with a total
capacity of almost 9,000 MW were operated in the world in the end of 2006 The
advantage of geothermal power stations is the continuous energy production they allow
and in contrary to certain other energy generation technologies using renewable
resources, production is not characterised by daily, seasonal or weather-dependent
fluctuations.

In addition to direct utilisation, a special type of geothermal heat supply is heat pumping,
which moves the heat between media of various temperatures with concomitant
electricity consumption. In Hungary, the use of heat pumps is only in the initial stage.
Baths and other effluent waters represent a favourable opportunity for using heat pumps
because their heat contents can be advantageously utilised by heat-pumping. Another
new possibility is heat-pumping using the temperature of atmospheric air and significant
improvements in cost-efficiency are expected in this field.

Owing to its favourable features, geothermal energy may represent another point of
breakout beyond biomass in achieving the objectives related to the spreading of
renewable energy. In spite of some often heard opinions, the re-injection obligation
should not be revised under any circumstances.
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Without this, geothermal energy would not be derived from a renewable source and the
production would also impose a significant environmental burden on the recipient
watercourses.

Further significant opportunities are offered by the deep boreholes originally drilled for oil
and gas exploration purposes and found to be dry for hydrocarbons. In such cases, the
body of the deep borehole can be used as a heat absorption soil probe and depending
on the bottom temperature prevailing in the operational depth, technological heat uses
(for drying, of for the heating of greenhouses or buildings), geothermal heat supply or
possibly central heat supply will be possible both by heat-pumping or by the direct use of
water as the media. According to the relevant estimates, a thermal power of 500 to
1,000 MW (an energy vield of 5 to 10 PJ/year by realistic utilisation) practically only
derived from renewable sources may be obtained from such uses. Depending on the
location of the deep boreholes, on the surrounding communal and economic
environment, and on the utilisation, the specific investment needs of such uses may be
reduced to HUF 2-3 billion/MW, which is an extremely low value.

It would be worth considering a tender system with low support intensity for a period of 2
to 5 years for the local municipalities, and the affected business operators and land
users in order to ensure that the best geothermal heat supply and utilisation
opportunities reach the implementation phase as soon as possible.

> Wind energy

In Hungary, electricity production from wind energy started in the beginning of the
2 0 0 OI® 3une 2007, 40 wind power stations with a total capacity of 61.675 MW were
operated. Wind wheels were rotating at 17 points of the country, most of them (12) being
concentrated in a turbine-based wind power station park in the north-western corner of
the country, near Lev®l

International perspective of wind
energy

The European picture of wind energy is rather
heterogeneous. In terms of the overall output,
Hungary is above most of its neighbours and even
the more  environmentally-aware ~ Western
European countries; on the other hand, the most
advanced countries are ahead by orders of
magnitude.

In Slovenia, no wind power stations existed until
the end of 2006. The registered capacities of
Romania 3 MW, Slovakia 5MW, Switzerland 11,6,
Croatia 17.2 , Bulgaria 32, the Czech Republic 50,
Turkey 51 and Lithuania 55.5 MW , respectively.
However, among the countries of the region,
Austria, Poland and Ukraine were above Hungary
by 965 MW, 153 MW and 85.5 MW, respectively.

The leader of both the European and the global list
is Germany with a capacity of 20.62 MW meaning

more than 18,000 wind wheels. Spain and the
United States had the second and third highest
ranking with capacities above 11,000 MW,
followed by India, Denmark, China, Italy, England,
Portugal and France in the first ten places.

In the end of 2006, the total registered capacity of
the world was 75,000 MW, i.e., 15,000 MW more
than in the end of 2005. The trends suggest that
the global capacity will be doubled by the end of
2010.

Installed wind energy capacities in Europe
amounted to 48,540 MW according to the data
from the end of 2006. In 2006, the EU satisfied
3.3% of its energy consumption from wind energy.
European trends demonstrate that the capacities
will rise to 80,000 MW until 2010, which can satisfy
5% of the total electricity consumption. Long-term
prognoses suggest that wind wheels will produce
electricity sufficient for satisfying 20% of the EU
needs in 2030.
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Picture3.27T Wi nd power stations in Mosonmagyar - -véE

The construction of wind power stations have specific nature conservation aspects which
are to be taken into consideration during site selection.

A unique characteristic of wind energy in comparison with other renewable energy
production technologies is that the rate of energy generation fluctuates owing to the
varying wind speeds. Electricity storage is difficult and this means that production should
be adjusted to the actual electricity needs, which can be achieved in different ways.

The variability of the wind intensity represents a problem that can be divided into two
parts:

A forecasting wind speeds is inherently uncertain, and

A wind intensities do not adjust to the needs: sometimes, there is no wind for relatively
longer periods or, in certain cases, production levels may exceed the needs in valley
periods.

Addressing the above-mentioned problems is of vital importance in terms of the Climate
Change Strategy because solutions to these difficulties may allow a multiplication of the
wind capacities in comparison with the currently authorised levels. The first step in
addressing the first problem is to reduce the uncertainties of forecasting to the lowest
possible level and then to deal with the remaining fluctuations.

Methods for reducing the uncertainty of forecasting:

A wind power stations should submit mandatory schedules and suitable economic
incentives should be devised in order to enhance compliance with those schedules;

A the schedule provision obligation of wind power stations should be modified in a
manner to allow schedule submissions within periods of less than a day in advance
and schedule amendments shortly before starting the production.
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In case of wind power stations, forecasts made 24 hours in advance show a
percentage deviation from the actual production that is several times higher than
that of forecasts prepared one or two hours before.

The fact that wind does not blow when there is demand for electricity would remain a
problem even in the case of perfect forecasts. The Hungarian electricity control system
is able to deal with unexpected increases in offer and particularly in demand, that is,
addressing the issues of wind power stations is not a new type of problem but the levels
of fluctuations are different.

However accurate the forecasting systems are, the remaining fluctuations should continue
to be addressed. Furthermore, it should be done on a network level because the
provision of own spare capacities for all wind wheel parks would not represent the
solution with the lowest costs, which would be also reflected in consumer prices; from
the opposite perspective, it would limit the extent of integrable wind capacity to a lower
than optimal level at a given consumer price. The methods of addressing the remaining
fluctuation include:

A Integration into a network: this is one method of physical and geographical
diversification, which reduces the fluctuations of production, increases the amount of
available spare capacities, and is in compliance with one of the basic energy policy
objectives of the EU, i.e., an increase in transboundary capacities and the
establishment of a trans-European energy network. In case it is implemented
together with the otherwise ongoing investments, the associated costs can be
minimised.

A Control and capacity reserves: the former is required in cases of shorter-term wind
speed fluctuations, and this is required in cases when low wind intensities persist for
longer periods and the spare capacities have to be used instead. Of course, no
extra capacity reserves are required because of the higher level integration of wind
energy provided that there was enough before the wind power station projects.
Investments into control reserves may become necessary in case of larger national
wind power station capacities.

A Energy storage: in case there is no demand for the energy produced at a given point
of time, it can be stored and used until periods of higher demand/lower wind
intensity. It should be noted that such solutions are normally required in case of a
higher percentage of non-controllable capacities and chiefly not because of the wind
power stations but because of the nuclear power stations. Provided that the market
operates regularly and the price of the production of the control capacities is high
enough, the market players would perceive the differences between the values of
the electricity generated in different periods and storage power stations would then
be built on a market basis as well.

Technology Coefficient of efficiency (%) Typical capacity (MW)
Pump-storage power stations 80 100-1000
Power stations with 75 50-100
compressed air storage

Energy storage wheel 90 0,001-0,05
Conventional batteries 50-90 0,001-10
Hydrogen fuel cells 40 0,05-1

Table 3.7 i Energy storage technologies. i From: IEA
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> Solar energy

Direct utilisation of the solar energy represents another great potential. The energy of the
solar radiation reaching the surface of the territory of Hungary is 1200 to 1500 kWh/year,
which would be theoretically more than sufficient to satisfy the national needs. Even if the
utilisation of such an amount is practically still impossible with the available technologies,
but levels that are higher than the current ones by several orders of magnitude may be
achieved. In 2005, the solar energy utilisation was at the level of 3.8 PJ, which
corresponds to 0.35% of the total annual energy consumption of the country. In a
European comparison, the picture is worse because the share of solar energy utilisation
is 0.01% of the total energy consumption.

Annual solar radiation content

Sum of the annual solar radiation

Figure 3.4 1 The annual solar radiation content and the sum of the annual solar radiation in Hungary

The simplest way of utilising solar energy is passive utilisation. This requires no
equipment and practically no extra costs but the building should be designed and
constructed in a manner to enable the maximum utilisation of the solar energy. The
structure of the building should have as high heat storage capacity as possible and large
windows with good thermal insulation and southern orientation. Appropriate orientation
may create sun walls and sun traps which can utilise the weak solar radiation in winters
to a greater extent but avoid it in summers.

Among active uses, planar collector systems have become wide-spread in the
application of solar collectors for heat energy generation and these are mostly used for
heat production in the order of magnitude of a few megawatts. So far, such projects in
Hungary have only been implemented in small volumes in certain central heating
systems and in the households sector. One major obstacle to the propagation of solar
collectors is the currently long rate of return (approx. 15 years); they may play a
complementary role in heating and can be used for the satisfaction of a substantial part
of the hot water needs.

Since the investment costs of solar collectors are relatively low in comparison with the
overall investment costs of an average family house (the cost of the size of solar
collectors capable of satisfying 50% to 70% of the hot water needs of an average family
house is approximately HUF 800,000 to 900,000), it would be worth considering making
it mandatory in larger real estate projects, and family houses may receive support
through the Green Investment Scheme for using solar collectors.



Nati onal

Cl

mat e

C h202bg e

Solar collectors have been used for the generation of electricity for a long time, but their
energy conversion efficiency is very low, i.e., 13% to 17% of the incoming sunbeams are
utilised on average. This low coefficient of efficiencg is further reduced by the fact that
they do not operate at night. This results in a 10-m” surface of solar collector having a
peak electricity output of 1 kW. Currently, the costs of the photovoltaic application of
solar energy is more than HUF 60/kWh; as a consequence, their use may not become
wide-spread until the price of the collectors drops and their coefficient of efficiency
increases significantly. At such high prices, granting support for solar collectors is not
justified either, because the same support can be used much more efficiently in several
other fields. In addition, electricity generation in power stations concentrating sunbeams
cannot represent a real mid-term alternative.

Both passive and active uses should be considered in order to achieve the longer-term
emission mitigation objectives because primary energy needs may be significantly
reduced by their application, especially in the latter case.

> Water energy

Hungary is rather poor in actually utilisable water energy and, as a consequence of the
climate change, even small hydropower stations should expect a reduction in the water
supplies; therefore, in view of the well-known technical and nature conservation
considerations, this opportunity could not be regarded as a feasible mitigation solution in
the framework of this Strategy.

3.3.1.3. Fuel replacement

Only four of the EU Member States have lower per capita carbon dioxide emissions than
Hungary. This low level partly results from the fact that 40% of the electricity production
of the public power stations derives from nuclear energy associated with no greenhouse
gas emissions, and partly from Hungary having the highest percentage (43%) of energy
produced from natural gas within the overall energy consumption in the EU.

Increasing the nuclear energy generation, that is, constructing new nuclear power
station capacities will be a theoretically realistic possibility after the prolongation of the
lifetime of the blocks of the Nuclear Power Station of Paks in 2025-2030. However, it is
obvious that an issue of such importance cannot be evaluated on the basis of climate
protection considerations alone. A wider reconsideration would be required, which would
take account of the Hungarian endeavours of the long-term national energy policy and
sustainable development.

Owing to its chemical composition, natural gas is one of the most favourable energy
carriers in terms of specific carbon dioxide emissions. The improvements realised during
recent years and those expected to be achieved in the near future will be mostly natural
gas-based improvements and thus do not require incentives. It would not be reasonable
to grant any support to future natural gas-based projects for other reasons as well: on
the one hand, large-scale fossil fuel uses are unsuitable for achieving the long-term
emission mitigation objectives. On the other hand, Hungary can only purchase natural
gas at an appropriate cost level from one source, which makes gas imports undesirable
above a certain level in terms of supply safety.

Due to the above reasons, this Strategy does not address the opportunities of fuel
substitution in detail.
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3.3.1.4. Carbon dioxide separation and storage

Carbon dioxide separation and disposal means that the process of fossil-based energy
generation entails the separation and long-term disposal of carbon dioxide in order to
prevent imposing a burden on the atmosphere through carbon dioxide emissions.
Although the energy consumption of a power station using carbon dioxide separation and
storage is 10% to 40% higher than those without such technology, the net reduction in
carbon dioxide emissions may still be 80% to 90%. Primarily, this technology may have
relevance in large electricity generating power stations in the future. Apart from
demonstration projects, Hungary is not expected to have power stations using carbon
dioxide separation and storage before 2025; therefore, this technology has no relevance
in the emission mitigation in the mid run.

The theoretically available separation technologies include:
A carbon dioxide separation for storage subsequent to the combustion of fossil fuel;

A conversion of hydrocarbons to hydrogen plus carbon monoxide followed by the
conversion of the latter to carbon dioxide, use of the hydrogen as fuel, storage of
the carbon dioxide;

A combustion of the fossil fuel using pure oxygen separated from the atmosphere
followed by the storage of the resulting almost pure carbon dioxide.

A The theoretical possibilities for the storage of the separated carbon dioxide include:
A geological storage at depths exceeding 800 m:

e in exhausted oil and gas fields;

e in saline-containing deep layers;

€ in active oil and gas fields in parallel with the extraction of the oil and gas;
A chemical storage (as carbonates resulting from reactions with metal oxides).

Today, several applications exist in the world for the separation and geological storage of
carbon dioxide but have never been used in large (about 500 MW capacity) power
stations; therefore, the technology is still in the pilot phase in this sense.

Carbon dioxide separation and disposal technologies may allow fossil energy production
to continue to represent a significant proportion within energy generation. According to
the primary analyses, Hungary has considerable capacities for the underground storage
of carbon dioxide of industrial origin. Most of the carbon dioxide storage capacities could
be established by the utilisation of exhausted oil and gas fields and deep-lying saline
layers; in addition, converting deep coal mines that are exhausted or cannot be
economically developed into storage reservoirs also has a future. The estimated storage
capacities are shown in Table 3.8. According to the preliminary estimates, it can be
stated that Hungary could ensure the underground storage of the total current annual
emissions for up to a few decades; however, it requires further research.
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Type of reservoir CO, storage capacity [million tons]
Deep saline 3,000
Hydrocarbon field 408
Coal-containing layers 240

Table 3.8 7 Estimated carbon dioxide capacity of the types of reservoirs available in Hungary
From: International and national situation of CO, capturing and disposal,
National HfAE°tv®s L-r8&8ndodo Institute of

Hungary already uses carbon dioxide storage but only in relation to hydrocarbon mining.
Namely, in certain mature oil and gas fields, the residual oil and gas reserves in the bed
can be extracted by re-injecting the local gases. This form of carbon dioxide storage is a
remunerative investment in a certain run.

As regards the underground storage of carbon dioxide, the ability to store the carbon
dioxide for a sufficiently long period of time i for up to ten or hundred thousand years or
even millions of years 1 in an isolated and environmentally harmless manner is a pre-
requisite for the recipient geological media. Accordingly, studies are required regarding
the complex geological/geophysical effects of underground carbon dioxide reservoirs
and their surroundings on the living and non-living natural values. This will ensure that
the long-term suitability of reservoirs is confirmed.

Although this technology has not been widely applied yet for the purpose of greenhouse
gas emission mitigation, current cost estimates indicate that it could be used at relatively
low costs (USD 0 to 240 per tCO,) under certain circumstances in electricity generating
power stations (depending on the carbon dioxide separation and storage technology
used by the power station and on the associated benefits, such as the facilitation of
natural gas extraction), or, in several cases, at costs below the carbon dioxide quota
price forecasted for the current 2008-2012 period.

Before applying carbon dioxide separation and storage in Hungary, it will be absolutely
necessary to precisely identify and survey the geological opportunities available in the
country.

In case the research results confirm those of the preliminary surveys, then the issue of
carbon dioxide separation and storage should be left to the value judgement of the
market as regards the power stations of Hungary.

3.3.2. Transport

Transport emissions may be mitigated by rationalising and reducing the transport and
shipping needs, by extending bicycle and pedestrian transport, by improving the
percentage of public transport users and by the propagation of more environmental-
friendly modes of transport/shipping (railway, inland navigation, combined freightage).
Some European research studies indicate that the primary factor determining the
transport needs of a country is the percentage of built areas, therefore, conscious urban
planning, making downtown areas liveable, and conscious regional development may
contribute significantly to the mitigation of transport needs.

A shift in the emphasis from individual transport to community transport would have a
dual effect. On the one hand, it would result in lower emissions; on the other hand, traffic
jams could be mitigated, which in turn would further reduce the emissions.
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For example, an average individual will be responsible for approximately 50% carbon
dioxide emission if he/she travels by train instead of driving the same distance. However,
this is not reflected at all in the current costs of using individual or community transport.

The EU intends to improve the specific emission of the vehicle stock by requiring that the
average carbon dioxide emission of personal cars newly sold after 2012 should not
exceed the level of 120 g/km. It is also an objective to keep the average emission of
personal cars put into operation after 2020 below 100 g/km.

The following measures can be recommended in order to mitigate transport emissions:

A

To increase the rate of using community transport, projects allowing the secure
guarding of personal cars (primarily in outskirt areas) are worth implementing in
order to ensure that people can use suitable means of community transport. In order
to achieve significant results, it would be reasonable to provide economic incentives
(e.g., season tickets at reduced prices) to individuals choosing community transport
and representing new passengers in this sense.

Transport and shipping needs should be optimised by introducing urban road fees,
and by excluding or restricting the traffic in certain areas. The possibilities for
pedestrian and bicycle transport should be extended by conscious infrastructure
development and by the construction of appropriate and safe bicycle roads. It is
necessary to cut back car uses over short distances because the fuel consumption
of the car is disproportionately high in such cases and this increases the emission of
greenhouse gases.

Owing to the increasing tendency in freightage needs, it is a challenge of increasing
emergency to achieve a shift from road shipping towards combined freightage by
making use of the potential of railway and waterway shipping. However, this
requires establishing better connection points, improving the efficiency of logistics
centres, and a close cooperation with the neighbouring countries in international
freightage.

Rationalisation of the freightage needs by ensuring that goods are used locally, in
the vicinity of the place of productio
goods and products.

An appropriate transport infrastructure should be established; however, user fees
should be imposed in proportion of the externalities caused, because granting the
transport infrastructure developments for free would again lead to saturation and to
the need for further developments.

The purchase of low-emission vehicles should be encouraged by improving the
relevant legislation for both new and old cars.

About the advantages of public vehicles, is responsible for 6% of the transport

transport

According to a survey by the Clean Air Action
Group, almost two thirds of the vehicle travels in
Budapest are undertaken by public transport.
However, it uses only 0.5% of all passenger

emissions and causes 3% of the traffic accidents.

On the other hand, one third of the journeys are
undertaken by car. For this, people use 99.5% of
the vehicles, while causing 60% of the air pollution
and 97% of the road accidents.
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A The use of renewable fuels should be disseminated but only on condition that the
production of the fuel in question gives rise to less greenhouse gas emissions than
the savings achieved by its use in view of its entire life-cycle. This is not confirmed
for the current technologies and this method of reducing greenhouse gas emissions
is not cost-effective at all either, because the cost per unit of carbon dioxide
emission reduction can be ten times higher than the prices expected under the EU
Emissions Trading Scheme between 2008 and 2012.

A The most effective means of emission mitigation is attitude changing and
modi fication of the |l eadersd behaviou
needs encouraging. One met hdrdi viisngt oamo
includes several principles and practical applications (even acceleration, gear
changing, avoiding sudden braking, avoiding the use of air conditioners, appropriate
tyre pressure) that may result in up to 5% to 10% fuel savings. In case of a medium-
sized personal car, acceleration from 110 km/h to 130 km/h results in a 15%
increase in carbon dioxide emissions.

STRATEGIC OBJECTIVES

The reduction of the carbon-intensity of transport should be promoted and
encouraged. In order to achieve this, maintaining and possibly increasing the
percentage of community transport, which is above the EU-25 average. The
percentage of bicycle transport in urban transport should be increased and the
necessary infrastructural developments will be inevitable in the future. Bicycle
road networks should be established not only in larges cities but on a national
level as well.

Developing combined freightage and increasing its ratio T particularly as regards
the transit road freightage i, and augmenting the efficiency of the intermodal
logistics centres.

Conscious and prudent infrastructure development for the development of the
urban and suburban transport (chiefly fixed path).

I n order to mitigate greenhouse gas e
di fferentiated responsibilityo should
should assume higher responsibility for the environmental burden they cause. The
external social costs caused by transport (and especially freightage) should be
incorporated into the road fee system.

The most important transport-related task is to establish and operate a transport
system observing the principles of sustainability in accordance with the strategy of
the sector. Both an economic control system that takes account of and enforces
the external costs and the reduction of the externalities by the construction of
railway lines operating with more advanced machinery and representing a lower
environmental burden are important means in achieving the strategic objectives.
Several tasks influencing the transport needs that are under the responsibility and
scope of action of the settlements (community transport, urban planning, car-free
zones) may represent one of the most important means for the mitigation of the
emissions and energy needs of transport. Relying on the contribution of the local
municipalities, the government should play an active role in this field as well. More
room should be given to local decisions, thus strengthening the situation of the
subregions.
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