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NATIONAL REPORBHUNGARY

1. Introduction

1.1. Geographyand population

Area: 93 028 km?
Population: 9,9 million

Hungary is a mostly flat country, dominated by the Great Hungarian Plain east of
the Danube. The plain includes approximately 56% of the country's land. The
terrain ranges from flat to rolling plains. The land rises into hills and some low
mountains in the north along the Slovakian border. The highest point, located in
the Matra Hills, is Mt Kekes at 1,015m. The lowest spot is 77.6 m above sea level,
located along the Tisza River in the south of Hungary, near Szeged.
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Figure 1. Geography of Hungary (Worldatlas)

The Danube is the major river, as it divides the country almost in half, and is
navigable within Hungary for 418 km. Additional rivers of note include the Drava
and Tisza.

Hungary has three major lakes. Lake Balaton, the largest at 78 km lon g and from 3
to 14 km wide, has an area of 592 km?2. It's CentralEur ope ds | argest fr esh
lake. [1]

1.2. Climate

Hungary is situated between the 45°45'N and 48°35'N latitudes, about halfway
between the Equator and the North Pole, in the temperate clima tic zone according
to the solar climatic classification. Its climate is very erratic. One of the main
reasons for this is the fact that Hungary is situated in between 3 climatic zones:
the oceanic climate with less varying temperature and more evenly dispe rsed
precipitation; the continental climate with more extreme temperature and
relatively moderate precipitation; also, a Mediterranean effect with dry weather in
summer, and wet one in winter. For a shorter or longer period of time any of these
types can become prevailing. Due to these reasons great differences can occur in
the weather of the country, despite of its lower altitudes and relatively small
extent. [2]
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Figure 2. The climatic regions in Hungary (after Gyorgy Péczeli)

The other main determinant is orography. As the country is situated in the
Carpathian Basin - more than half of its surface are plains below 200 metres, and
the area above 400 metres is less than 2 percent - primarily the effect of the
Carpathians should be underlined.

Hungary is about halfway from the ocean to the inner parts of the Eurasian
continent. In the summer half -year the dominating air masses are of oceanic origin,
in the winter mostly continental ones. The NW -SE distribution of the
meteorological variables shows the effec t of the Atlantic Ocean, while the SW -NE
distribution the effect of the Mediterranean Sea . [2]
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Figure 3. Changes in annual mean temperature and precipitation of Hungary in the
XX. century

In Hungary, the southeastern parts have the highest irradiation values. The region
of Szeged reaches 480@4900 MJ/m?, also, the global radiation exceeds 4500 MJ/m 2
in large areas. The lowest irradiation values are around the northern mountains,

here less than 4300 MJ/m? values could occur.

In Hungary, the most sunshine with more than 2000 hours a year is common in the
southern and southeastern parts, while the least sunny regions are in the northern
and northeastern parts, and around the western borders, with less than 1800 hours.

[2]
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Figure 4. The average annual sunshine duration (hours) in Hungary based on the
19712000 period

Based on the average wind speed, Hungary can be classified as a moderate windy
region, the annual means of wind speed are varying between 2 and 4 m/s. On
average, there are 122 windy days per year in Hungary (i.e. when the strongest
gust exceeds 10 m/s), from which 35 days are gale (i.e. the strongest gust exceeds
15 m/s).
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Figure 5. The average annual wind speed (m/s) and prevailing directions in
Hungary (200032009)



1.3.Economy and Energy

Hungary has made the transition from a centrally planned to a market economy,
with a per capita income nearly two -thirds that of the EU -28 average. In late 2008,
Hungary's impending inability to service its short -term debt - brought on by the
global financial crisis - led Budapest to obtain an IMF/EU/World Bank -arranged
financial assistance package worth over $25 billion. The global economic downturn,
declining exports, and low domestic consumption and fixed asset accumulation,
dampened by government austerity measures, resulted in a severe economic
contraction in 2009. In 2010 the new government implemented a number of
changes including cutting business and personal income taxes, but imposed "crisis
taxes" on financial institutions, energ y and telecom companies, and retailers. The
IMF/EU bail-out program lapsed at the end of the year and was replaced by Post
Program Monitoring and Article 1V Consultations on overall economic and fiscal
processes. At the end of 2011 the government turned to the IMF and the EU to
obtain financial backstop to support its efforts to refinance foreign currency debt
and bond obligations in 2012 and beyond, but Budapest's rejection of EU and IMF
economic policy recommendations led to a breakdown in talks with the lenders in
late 2012. Global demand for high yield has since helped Hungary to obtain funds
on international markets. Hungary & progress reducing its deficit to under 3% of
GDP led the European Commission in 2013 to permit Hungary for the first time
since joining the EU in 2004 to exit the Excessive Deficit Procedure. [3]

Year Production | Imports | Exports | Energy
consumption,
total

2005 |434.1 910.3 172.0 1166.0

2006 | 432.7 911.2 185.5 1155.5

2007 427.7 884.1 193.4 1127.1

2008 | 439.5 898.3 187.1 1119.2

2009 | 460.8 749.9 127.9 1049.8

2010 |496.9 789.2 156.4 1119.8

2011 | 493.1 732.5 185.1 1095.7

2012 | 492.1 720.8 201.8 1041.3

2013 | 480.4 721.3 220.3 1007.2

2014 | 464.1 806.1 210.2 1 005.0

2015 | 472.7 756.3 187.5 1 063.0

Table 1. Primary energy balance (Hungarian Central Statistical Office)



2 Current environmental status

2.1. Water

Water resources are natural resources available to different degrees in space and
time, maybe even within the borders of one country. Water management is subject
to state supervision, as well as legal and economic regulations all over the world.
The value of water and the importance of tasks are determined by the availability

of water resources, and the rank of priority of use is set up by water quality. A

large proportion of surface waters in Hungary is taking its source abroad, which
requires international co -operation in water management. The quality and
availability of water bodies depend considerably on population density in the
examined area, on the concentra tion of industrial activities there, and on the
intensity of agricultural farming.

Due to the favourable geological circumstances Hungary has an outstanding position
in Europe in terms of its thermal and medicinal water endowments.

The protection of water quality and availability are key tasks, which are
implemented by EU member states according to the objectives defined in the

frame of Environmental Action Programmes (at present the Seventh) and the Water
Framework Directive. Key objectives are e.g. water saving and the prevention of
water pollution.

The Water Framework Directive of the EU requires the ecological assessment of all
surface water bodies. One of the main aims of the directive is to reach good
ecological status and potential of surface waters by 2015.

According to the ecological assessment of surface water bodies in Hungary in 2010:
09% of surface water-courses were in good or excellent status compared to the
total length of surface water -courses, and

065% of surface lakes and reservoirsreached good or excellent status compared to
the total surface of surface lakes and reservoirs. [4]

2.2. Air

2.2.1. GHGEMISSION

The total GHG emission of the Hungarian economy decre ased in 200582016, thanks
to the decreasing share of fossil fuels in e nergy consumption.
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Figure 6. Fossil fuel energy consumption (% of total) in Hungary (Worldbank)

In 2011 12.9 million tonnes of CO; stemmed from household consumption, while
60.5 million tonnes from productive industries from the total of 73.4 million tonnes
of CO2 equivalent. The most polluting industry from the point of view of GHGs is

electricity, gas, ste am and air conditioning supply (28% of the emissions of the

national economy), but the size and proportion of the burden it causes decreases.
Agriculture, forestry and fishing accounts for 23%, while manufacturing for 17% of
emissions of the national econo my. The share of transportation and storage was

8% in the national economyads
84% of greenhouse gas emissions to the atmosphere stemmed directly from
economic activities, the rest came from household consunption in Hungary
between 2000 and 2011. The emissions of the national economy were reduced in

8 .

the examined period, while the emissions of households went up between 2000 and

2005, and decreased after. [4]
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Figure 7. Distribution of greenhouse gas emissions of Hungarian economy and

households by components [4]
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Carbon dioxide is the most important greenhouse gas, its emissions decreased less
dynamically in 2011 compared to 2000 than those of nitrous oxide and methane. In
2005, the volume of carbon dioxide emissions increased in Hungary compared to
2000, but it has significantly fallen since the middle of the decade. In respect of
carbon dioxide emissions the most polluting industries are electricity, gas, steam
and air conditioning supply (its share of the national economy was 35% in 2011),
manufacturing (22%) and transportation and storage (20%). In case of nitrous oxide
87% of t he nat enussiensorigihat®frorn agyicdlsire (fertilisers), as
for methane, the most polluting industry is w ater supply, sewerage, waste
management and remediation activities (its share was 38%). [4]

2.2.2.ACIDIFYING GASES

Sulphur dioxide (SO2), nitrogen oxides (NOX) and ammonia (NH3) are acidifying
gases. The SO2 equivalent of the above-mentioned gases as awhole sank
dramatically, from 688 thousand tonnes in 2000 to 239 thousand tonnes in 2011 in
the emissions of the Hungarian national economy. The reason for this change was
the technological changes in electricity, gas, steam and air conditioning supply
(from 415 thousand tonnes of SO2 equivalent in 2000 to 25 thousand tonnes in
2011). [4]

2.2.3.PM10

The national economy®&s emissions of particul
than 10 micrometres (PM10) dropped to less than half, from 46 thousand tonnes to

20 thousand tonnes in the examined period. Agriculture accounts for nearly the

half of emissions in the national economy. More than the half (56%) of total

emissions is emitted to the environment by households. [4]

2.3. Land use

In Hungary the largest land area is utilised by agriculture. The changes of land use,
also observed nowadays, have an effect on environment and landscape, since these
alterations (e.g. permanent withdrawal of areas from agricultural production) lead

to irreversible results mos t of the time and cause in general the expansion of built -
up areas.

A significant part of Hungary (57%) is agricultural area, therefore it is an important
task from the point of view of land use to evaluate the effects of agriculture on
environment.

Organic farming is a production method laid down in legislation in the EU, it lays
high emphasis on the protection of environment, within which soil as well as

surface and groundwater reserves, on the promotion of biodiversity and on food
safety.

Fertilise d areas covered 2.9 million hectares in Hungary in 2012. The proportion of
fertilised areas was the highest in case of arable land areas (67%) out of the major
land use categories. Farmers used fertilisers on 35% of the area of orchards.
According to the data calculated in line with Eurostat/OECD methodology, the
quantity of input was nearly permanent in Hungary between 2000 and 2012.



Nitrogen balances fluctuated mainly depending on output from the field by crop
yields. As opposed to nitro gen phosphorus is less mobile, the excessive amounts
that remained in the soil accumulate year by year, increasing the soluble and total
phosphorus content of the soil. However, the phosphorus balances of soils have
been negative each year in Hungary since 2000, which may already risk the
sustainability of agricultural production.

The quantity of sold pesticides was nearly 23 thousand tonnes in 2012, 110% higher
than the quantity in 2000. [4]

2.4. Nature conservation

In Hungary, numerous animal, plant, mu shroom and lichen species are protected by
the law. National parks, nature conservation areas, landscape protection areas as
well as forest and biosphere reserves are to ensure the integrated and multi -level
protection of complete natural habitats.

One of the requirements of joining the EU was the designation and proclamation of
Natura 2000 territories in Hungary. Natura 2000 is an ecological network designed
to protect wild animal and plant species and natural habitats across Europe.

Around one-fifth (2,05 6 thousand ha) of Hungary is covered by forests. Our forestry
sector is strictly regulated to ensure the sustainable management of forests taking
into account the purposes of logging, the preservation of biodiversity as well as the
tourism and recreation r elated social functions.

Since 2000, the size of the protected areas of national importance has increased by
34 thousand hectares to 850.7 thousand hectares. Nearly 57% of these protected
areas are national parks. In Hungary, there was more than 422 thousa nd hectares
of protected forests in 2012, which made up more than 21% of the total forest

area. [4]

2.5. Waste

The annual volume of solid waste fell in Hungary between 2006 and 2011, while
there was a rise in selective waste collection (except for 2009). The volume of
municipal solid waste increased again in 2012.

This period, with the exception of 2011, saw an ongoing fall in the volume of
industrial waste as a result of a decline in the output of the great waste producing
sectors (e.g. mining, metallurg y), a rise in the proportion of less material intensive
producing sectors and an improvement in production technologies.

The volume of hazardous waste decreased from 2500 thousand tonnes to 800
thousand tonnes between 1991 and 2012. [4]

2.6. Environmentprotection budget

The value of end-of-pipe environmental protection investments was as high as HUF
119 billion in 2012, in which the share of public administration as an economic
branch was HUF 63 billion. 91%, i.e. HUF 57 billion of total end -of-pipe
environmental protection investments of the public administration were in
wastewater treatment. [4]



3. Renewable Energy Status

Concerning the ratio of renewable energy to gross national energy consumption,

the European Union set a target of 13% for Hungary by 2020. However, the
Renewable Energy Utilization Action Plan of Hungary set a target value of 14.65%.
Nowadays only lignite and brown coal are mined in Hungary as the mining of black
coal came to an end in 2005. Natural gas makes up nearly one-third o f our energy
supply. Its production in 2010 was 2.9 billion m 3, which covered around one -fourth
of all domestic consumption. A fall in the extraction of fossil fuels is offset by the
rising share of nuclear electricity generation and renewable energy.

In the last 12 years, the gross domestic electricity output fell by 2% along with a

14% rise in domestic consumption. Renewable energy gained ground at the expense
of fossil and atomic energy in the electricity production reaching a proportion of
6.3% in 2012

There was a significant rearrangement in the field of renewable energy production:
hydro power (70%) and waste incineration (20%) were replaced by biomass as the
most significant source of renewable energy.

The major part of the electricity output of ren  ewable energy based power plants
comes from biomass burning, in the pre -2009 years it stood at a proportion of over
70%. Though the last two years saw asignificant fall of 36% in the volume o f

bi omass bur ni n glectoctys iestll has @ deei e 3ivé share of around 50%
in the renewable sources of electricity production.

Biomass can come from by-products generated in agriculture and silviculture or
waste from animal husbandry, food industry as well as municipal and industrial
waste. Biomass is mainly used for heat production, but electricity is also generated
from it.

Concerning the generation of 6greend el ectri
energy was ranked first and wind energy second.

According to the data of the Hungarian Energy and Public Utility Regulatory
Authority, 22 hydro power plants were in operation in Hungary in 2012. Since 2003,
the significance of hydro power has lost ground and it declined to only 8% of the
domestic generation of green electricity in 2012. [4]
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Figure 8. Share of renewable resources in total energy consumption
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Figure 9. The ratio of electricity generated from renewables and waste to total
electricity consumption
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Remark: Firewood and other solid waste category includes communal waste as well. 2012 data are preliminary data.

Figure 10. Energy generated from renewable resources in calorific value by source
of energy

According to the latest data (2015) the share of biofuels (17% of total renewable
sources) and biogas (3%) increased continously.

The share of solar energy was minimal until 2015, but doubled in the last two
years, and has a great increase in 2017 as well.
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Figure 11. Energy generaed from renewable resources in 2004 (inner circle) and
2015 (outer circle) (Hungarian Central Statistical Office)



At the end of 2016 the total solar PV capacity of Hungary was 288 MW . [5]
In the same time the total wind capacity was 329MW. [6]

Wind energy

According to the 2012 data of the Hungarian Energy and Public Utility Regulatory

Authority a total of 47 wind power plants worked in Hungary with an installed

performance capacity of 329 MW. Most of them w ere in the no rth -western part of

the country. In 2012, the electricity output of the wind power plants accounted for

nearlyone-t hi rd (29%) of the O0gr gnd electricity
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Figure 12. Wind plants in Hungary, 2012

Unfortunately, since 2011, no wind plant has been built thanks to the lack of
tenders and the national regulations .

4. National Energy Policy

4.1.NATIONAL ENERGY STRATERG30

Through the development of the National EnergyStrategy 2030 document
(hereinafter referred to as the O06Energy Stra



is to reconcile its energy and climate policies while keeping economic development
and environmental su stainability in mind, to determine an acceptable level of
energy demand and the future directions of energy improvements and to frame, in
collaboration with energy market stakeholders, a vision of the future for Hungarian
energy policy. The Energy Strategy contains detailed proposals for the Hungarian
energy sector and the decision-makers for a time horizon until 2030, including a
roadmap until 2050, which puts the measures proposed for the period until 2030
into a more comprehensive and longerterm perspect ive. [7]

4.2.NATIONAL RENEWABLE ENERGY ACTION PLAN22QDO0

The planned future utilisation of renewable energy necessitated the creation of the
National Action Plan. The NREAP has been drawn up in accordance with the
Directive of the European Parliament and of the Councill (the RED) and in
compliance with the for mat laid down in the Commission Decision on the related
single template.

The NREAP draws upon Hungaryds renewabl e ene
and overwrites it, having regard t o the significant changes that took place since the
adoption of that strategy, the global economic recession and the new economic
development priorities determined by the Government, which serve the
restructuring of the economy.

The RED of the European Paliament and of the Council specified a legally binding
obligation for Hungary to ensure a 13 percent minimum share of renewable energy
in gross final energy consumption by 2020. Taking into account the importance of
green economy development to the nationa | economy, its effects on employment
(the creation of at least 150 00 thousand jobs, including 70 thousand in the energy
sector), and its designated role in domestic value creation, the present document
sets out, in accordance with national interests, the achievement of a realistic
target of 14.65 percent by 2020, exceeding the obligatory minimum target . The
Go v e r n mmtemttordvath this target is to emphasise once again, in accordance
with the above, that it considers the production and utilisation of  renewable
energy sources one of the breakthrough directions for economic development. [8]

BAU gross gross final energy
gross final ! final energy ! use under the
energy use use under the scenario based on

Plfyear | reference scenario | the supplementary
i Pl/year energy efficiency

i measures

Pl/year

Heating/cooling PJ/year 5248 | 450 378.6 491 | 434 | 407

151 | 158 1494 1| 189 | 185

Bty el e (41.88 TWh/year] |  (43.85 TWh/year) (41,5 TWh/year) (53 TWh/year] (52.5 TWh/year) | (51.5 TWh/year]

Transport* PJ/year 166 | 174 196 240 | 230 ! 224

Gross final use PJ/year 834 | 782 724 923 | 858 | 823

Figure 13. Summary table of gross energy use in 2005-2009 and in 2020 according
to different scenarios [8]
























