A I.2.
Do we have enough sustainable biomass in
Hungary? Country report on the supply
and demand side of solid biomass

Bio Screen CEE project
2021

Consortium

Co-financed by:

The current document “A I.2. Country Analysis” has been developed by the Bio Screen CEE project
co-financed by the European Climate Initiative (EUKI). EUKI is a project financing instrument of the
German Federal Ministry for the Environment, Nature Conservation and Nuclear Safety (BMU). Its
implementation is supported by the Deutsche Gesellschaft für Internationale Zusammenarbeit (GIZ)
GmbH. It is the overarching goal of the EUKI to foster climate cooperation within the European Union
(EU) in order to mitigate greenhouse gas (GHG) emissions.
The sole responsibility for the content of this report lies with the authors and contributors. It does
not necessarily reflect the opinion of the EU or the BMU. The authors, contributors, and funding
authority are not responsible for any use that may be made of the information contained herein.
Authors:
Bódis, P. – WWF Hungary
Gálhidy, L. – WWF Hungary
Harmat, Á. – WWF Hungary
Szajkó, G – REKK Foundation for Regional Policy Co-operation in Energy and Infrastructure
Varga, K. – REKK Foundation for Regional Policy Co-operation in Energy and Infrastructure

2

BIO-SCREEN-CEE COUNTRY REPORT: HUNGARY
FINAL VERSION FOR STAKEHOLDER CONSULTANCY
Table of contents
1 Forest biomass resources
1.1

8

Current forestry policy

8

1.1.1

Brief overview on the forestry sector

1.1.2

Organizational structure of the forestry sector

1.2

Forestry – factsheets

1.2.1

12
13

National forestry data tables

13

1.2.1.1

National Forestry Database

13

1.2.1.2

National Forest Inventory

13

1.2.1.3 Difference between the National Forestry Database and the National Forestry
Inventory

14

1.2.2

The forest administration system

16

1.2.3

Statistical methods and processes behind the data

17

1.2.4

Assessment of data uncertainties

20

1.3

Forestry policy – Goals and measures

22

1.3.1

National Forestry Strategy 2030

22

1.3.2

National Forest Accounting Plan

23

1.3.3

Afforestation plans

27

1.3.4

National Energy and Climate Plan

29

1.4

2

8

Sustainability constraint of biomass energy use

31

1.4.1

Introduction

31

1.4.2

Harvesting and LULUCF criteria

32

1.4.3

Assessment of sustainability safeguards

35

Biomass energy use
2.1

36

Forestry biomass use for energy – current national regulatory framework

2.1.1

Support schemes for biomass-to-energy

36
40

2.1.1.1

Operational support for power generation from biomass

41

2.1.1.2

Support for the district heating sector

42

2.1.1.3

Support programmes financed by EU funds

43

2.1.1.4

Social support programme for firewood

43

2.1.2

Source and sustainability of biomass

45

2.1.2.1

European Union framework

45

2.1.2.2

National framework

46
3

2.1.3

Certification and verification

48

2.1.4

Evaluation of the regulatory framework

50

2.2

Biomass use for energy – factsheets

52

2.2.1

National Energy Balance

52

2.2.2

Statistical methods and processes behind biomass-to-energy data

54

2.2.3

Assessment of forest biomass related energy data uncertainties

56

2.3

Biomass-to-energy – goals and measures

58

2.3.1

National Energy Strategy

58

2.3.2

National Energy and Climate Plan

59

2.3.3

National long-term strategy

61

3

Supply-demand adequacy

63

4

Discussion of results

67

5

References

68

6

Annexes

70

6.1

List of relevant legislation

70

6.2

Forestry factsheets

72

6.3

Energy factsheets

74

4

Acronyms and abbreviations
BMU

German Federal Ministry for the Environment, Nature Conservation and
Nuclear Safety

CCUS

Carbon capture, utilisation and storage

CEAP

Hungarian Climate and Environmental Action Plan

CEEAG

Climate, Energy and Environmental Aid Guidelines

CHP

combined heat and power

EC

European Commission

EKÁER

Hungarian electronic public road trade system

EU

European Union

EUKI

European Climate Initiative

EUTR

European Union Timber Regulation

FAO

Food and Agriculture Organization of the United Nations

FMRL

forest management reference level

FRL

forest reference level

GHG

greenhouse gas

GINOP

Hungarian Economic Development Operational Programme

GIZ

Deutsche Gesellschaft für Internationale Zusammenarbeit GmbH

HEA

Hungarian Energy and Public Utility Authority

HKÉF

Hungarian household budget and living conditions survey

HWP

harvested wood product

KÁT

Hungarian feed-in tariff system

KEHOP

Hungarian Environmental and Energy Efficiency Operational Programme

KSH

Hungarian Central Statistical Office

LULUCF

land use, land-use change, and forestry

LTS

long term climate strategy

METÁR

Hungarian renewable energy support system

NDC

nationally determined contribution

NÉBIH

Hungarian National Food Chain Safety Office

NECP

Hungarian National Energy and Climate Plan

NFAP

National Forestry Accounting Plan
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NFDB

Hungarian National Forestry Database

NFI

Hungarian National Forest Inventory

NLC

Nemzeti Földügyi Központ (National Land Centre)

OSAP

Hungarian Statistical Data Collection Programme

PJ

petajoule

REDII

Renewable Energy Directive recast to 2030

TOP

Hungarian Regional Development Operational Programme

TJ

terajoule

UNFCCC

United Nations Framework Convention on Climate Change

WEM

with existing measures

VEKOP

Competitive Central-Hungary Operational Programme

WAM

with additional measures
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Introduction
The inception of these twin reports for three countries – Bulgaria, Hungary, Romania – is rooted in a
shared concern of forestry stakeholders and energy economy researchers about the ever-growing use
of forestry biomass for energy purposes in our countries. Sharing our previously isolated expert
opinions with each other has mutually added dry wood to the flames of our worries. Forests have
already been under growing pressure to produce more wood for industry plus energy, and pieces of
anecdotal evidence have been pouring out abundantly about abuse of protected forests and the
growth of illegal logging. Nevertheless, energy policy has been blinded by the double promise of
affordable biomass energy to be both climate neutral and renewable. Energy and climate policy makers
in our countries are eager to further encourage more energy use of forest biomass.
Despite many alarming signs and outspoken concerns, the government administrations in charge have
been reluctant to sort out the issues and tend to mostly ignore the worries. So, our project team of
forestry and energy experts from the three countries decided to join our efforts and knowledge and
try to improve our common understanding about forest biomass energy.
These three country reports are designed to lay down a solid evidence base for perception of an
integrated approach to biomass energy. This we intend to use for influencing public discourse,
engaging stakeholders, and formulating policy recommendations. We have worked with the hope to
be able to make a difference in the next update of our National Energy and Climate Plan (NECP).
The structure of the three national reports are identical. Chapter 1 describes the complete picture of
forest biomass resources in our countries: we describe the current regulatory framework in charge of
forestry planning, management and inspection, then we review the most relevant policy documents
for goals and measures that determine the coming years. We assemble comparative forestry
factsheets, review the underlying statistical methods and processes, and assess data uncertainties. In
Chapter 2, we discuss the use of forest biomass for energy purposes. Current regulatory framework
and policy goals are examined, and we portray the planned future of biomass energy and the role that
forests might be committed to. Biomass use for energy is presented in statistical factsheets, along with
the statistical methodologies and the inherent uncertainties. In Chapter 3, we provide a quantitative
analysis based on our factsheets to assess supply-demand adequacy and sustainability of policy
targets. Finally, in Chapter 4 we conclude our report with a discussion of our findings.
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1 Forest biomass resources
In this chapter, we provide a comprehensive analysis of forest biomass supply. First, we describe the
relevant regulatory framework, including the brief presentation of the forestry sector, administrative
structure. It follows the analysis of the statistical methods and data uncertainties. The supply data
numbers are presented in Annex 6.2. Then we summarize the most relevant statistical documents.
Finally, we evaluate how EU-level sustainability criteria are presented in the Hungarian legislative
system regarding the biomass supply side.

1.1 Current forestry policy
1.1.1 Brief overview on the forestry sector
The main legislative element is Act No. XXXVII of 2009 on forests, on the protection and management
of forests (Forest Act), which will be referred to in this chapter and further in chapter 1.4.2. Hungarian
forestry sector-related specific laws and regulations are listed in Annex 6.1.
The forest area of Hungary has increased greatly in the second half of the 20th century. Currently, the
forest area is 1.94 M ha, which is 20.8% of Hungary’s area (see chapter 1.2.1 for further details). Around
55% of forests are state owned, more than 42% are privately held, 1.2% are publicly owned
(community forests), and 1% are of mixed ownership. The vast majority of the forests are managed
with even-aged forestry methods (1.75 M ha, 91%), while a further 5% is under close-to-nature forest
management; 4% is under transitional forest management and is 1% permanent-cover forest
management. The share of non-productive forest is ~4%. Both the area of non-productive forest and
transitional forest have increased during the last decade: compared to 2010, the first by almost 50%,
while the latter by 130% (National Land Centre, 2021a)
Figure 1: -Size of forest by management mode and ownership.
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8

The characteristics of the different forest management practices are as follows:
●

●

●

●

cutting management mode: during forest management, the forest is maintained and
cultivated in a forest of almost the same age, which is used for end use and reforestation with
regular cyclicality in space and time;
continuous cover forest management mode: during forest management, end-use logging does
not take place in the forest, the forest stands change in accordance with the provisions of the
perennial forest maintenance plan, its composition, age and spatial structure are varied, and
thus continuous forest cover is achieved;
transitional mode: the main purpose of forest management is to switch from felling to
continuous cover forest management mode, or to maintain a more continuous forest cover
compared to clear-cut forestry by increasing the small structural diversity of homogeneous,
even-aged stands.
non-timber production mode: no timber producing forest activity is carried out during forest
management, logging in the forest may be carried out for experimental, forest protection,
nature conservation, public welfare, reforestation, or other public interest purposes.

Based on different tree species composition, forests are categorized into six naturalness categories,
defined in 7. § of the Forest Acts. These categories are the basis of possibilities or limitations in forest
management. Around 40% of Hungarian forests (800 000 hectares) were planted in the 20th century.
Unfortunately, most of these forests are in the lower naturalness categories. A little more than half of
the forests are forests which consist of native forest species, the other half are forests of non-native
species and plantations:
Figure 2: - Forest cover and naturalness of forests according to the categorization of 7th § of the Law on forests
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The following map represent the territorial aspect of the difference in naturalness:
Figure 3: - Forest cover and naturalness of forests

Source: Tanács et al., 2021

23% of forests are protected, and about
20% is non-protected but part of the Natura
2000 network. Of the protected forests,
16% is strictly protected. The remaining
57% of forested land is not protected.
Compared to the EU level, the level of
protection is higher. Of the total forest area
in the EU, 25% is part of the Natura 2000
network: in Hungary it is 40%. In the case of
protected forests, the total at the EU level
is 12%, while in Hungary it is 23%.

Figure 4: Relationship between the different protection categories.
Source of data: National Land Centre, 2021
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The main non-native species are the black locust and hybrid poplar, covering 30% of the total forest
area. The share of different species groups is the following:
Figure 5: - Share of different species groups
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The age distribution of forest stands closely mirrors historical afforestation. The uneven distribution
not only affects future harvesting possibilities, but carbon sequestration as well (see chapter 1.3.2)
Figure 6: - Age distribution of tree species by area
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In 2019 the growing stock was 393.6 M m3, the annual increment reached 13 M m3, and total fellings
were above 7 M m3 (for more details see chapter 1.2.1). In recent years, around three quarters of the
total felling was final harvest, the rest being intermediate cutting, mainly thinning.
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1.1.2 Organizational structure of the forestry sector
The following types of stakeholders need to be considered in the forestry sector:
Forest owner. The person who owns the forest cannot do any forestry activity by their own

a)
right.

State-owned forests are managed within a framework of trusteeship rights, mostly by state forestry
companies, National Park Directorates, Water Management Directorates, and others such as
municipalities.
Privately-owned forests are typically owned by multiple private persons as shared property (80%), but
other ownership structures are also present: forest cooperative, corporation of joint forest owners,
legal entities. In many cases this leads to unmanaged and unused forests. Most of the owners lack
forestry skills and tradition. Approximately 360 000 to 450 000 entities are present in the private
forestry sector according to the land parcel registry. According to the Hungarian Association of Private
Forest Owners, and Managers (MEGOSZ), approximately 25% of private forests are non-operating,
resulting in around 1-1.2 M m3 of unexploited timber resources per year.
b)
Forest Manager. Legal category who is responsible for forest management on forest land. Must
be registered by the Forestry Authority, and could be a person or company that usually has a
contractual relationship with the owner. Approximately 35 000 entities
c)
Forestry staff. Must be a trained expert in forest management. Registered, and regularly
trained by the Forestry Authority; a contractual relationship with the forest manager. Their main role
is to ensure legal compliance and professional implementation of forest management operations.
Approximately 3 000 entities.
d)
Forestry Authority. The forestry sector under the jurisdiction of the Minister of Agriculture.
The regulatory and strategic coordination of the forestry sector are supervised by the State secretariat
of forests through specific departments with the purpose of sustainable forest management: Main
Department of forest management, with two departments: department of forest governance, and
department of forest management and forestry subsidies.
The Ministry of Agriculture also has a supervisory role regarding forestry authorities. There are
separate institutions which are the competent authorities in specific fields of forestry regulation:
●

●

National Food Chain Safety Office – Competent authority on the implementation and control
of the European Union Timber Regulation (EUTR), Main role is the supervision of the timber
trade chains
National Land Centre responsible for
● operating forestry related databases (NFDB, NFI among others)
● tasks related to forest management planning
● supporting regional forestry authorities
● operating registers of forest managers and forest staff
The National Land Centre has six regional forest management planning offices for field experts
responsible for forest management planning.

●

County-level Government Offices – government office forestry departments are the
competent authorities for the supervision of forest management. The Government Offices
have 10 regional departments, covering the total area of the 19 counties in Hungary.
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1.2

Forestry – factsheets

1.2.1 National forestry data tables
There are two main sources of national level forestry data: the NFDB and the NFI. Besides the
difference in applied forest definition and data collection method, the two have different aims: the
NFDB is an official register, while the NFI has statistical purposes. Below there is detailed information
about the two.
1.2.1.1
National Forestry Database
The NFDB is the official database for forest management. Data are stored at subcompartment level,
which is the unit of forest planning. There are almost 500 thousand subcompartments, with a mean
size of ~4 ha. Various data regarding environmental status, site characteristics, data of planned
harvests, and afforestation prescription is available at subcompartment level. Since subcompartments
can include different tree species with different age and different layers, information on the different
kinds of trees in one subcompartment is stored differently, at a so-called “tree species raws” level.
Information includes for example age, standing volume, annual increment, felling age. Altogether
around 1.15 M tree species rows exist in the NFDB. Besides this descriptive data, NFDB stores records
on implemented harvests, regeneration/afforestation, and detailed site data (Tobisch & Kottek, 2013)
Each subcompartment is subjected to forest management planning for the next ten years. After the
on-field measurement, for the 10 year period until the next on-field measurement, the NLC calculates
the changes based on yield-tables, regeneration/afforestation, and harvesting data.
1.2.1.2
National Forest Inventory
The Hungarian NFI is part of the Forest Monitoring System (Hungarian acronym: EMMRE) which has
been regulated by the Forest Act since 2009.Hungarian NFI is a 5-year cycle statistical survey based on
international definitions. Sampling occurs since 2010, at the intersection points of a national grid with
a 4 × 4 km mesh. To increase statistical representativeness, in the beginning of the second cycle (in
2015) sampling intensity was doubled.
NFI has tracts superimposed on each grid node. That way 4 sampling plots can be developed at each
node, which are fundamentally independent of each other in terms of sampling. Tracts are not to be
treated as single sampling units and their only purpose is to improve sampling efficiency.
The four corner points of a tract are the centre points of sampling circles of equal radii (12,616 m); the
area covered by a sampling circle is known as a sampling plot (500 m²). In order to increase the
efficiency of field work, additional concentric circles (segments) have been delineated in each sampling
plot with the latter associated with different diameter limits to determine whether or not a sample
tree is to be included in a sample. This way, work can be performed efficiently without reducing the
statistical reliability of recorded parameters.
As only a fraction of the whole territory of the country is sampled directly and the data collected this
way are extrapolated to country level, one should know the size of the area a sampling point
represents. If the two 5-year cycles (which means a 2.8 × 2.8 km sampling mesh) are examined
together, a sampling point represents 200 hectares. Total forest land area is proportionate to the
number of sampling points located on forest land areas (number of sampling points × 200 ha) (Nagy,
2021).
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Figure 7: - The NFI sampling network

Source: Nagy 2021

1.2.1.3 Difference between the National Forestry Database and the National Forestry Inventory
The common relevant data which is measured by both data sources includes forest area and growing
stock. It will also be possible to calculate average increment using the NFI as well, but only when the
result of the next five-years period is available in 2025, since that will be the first time when sampling
points from the first five-year period will be re-visited.
Forest area. The two data sources use different definitions of a forest; therefore the monitored
territory is also different. While the NFI uses the FAO definition (land with a tree canopy cover of more
than 10 % and area of more than 0.5 ha, with a minimum width of 20 m), the NFDB uses the definition
regulated by the Forest Act: specific (forest) tree species (as detailed in the Forestry Act) with a width
of at least 20 m, trees taller than 2 m. Its area is at least 0.5 ha and the canopy closure are at least 50%
(30% in the case of opening forest).
The forest area of NFDB is around 2.06 M ha, which includes forests as well as forest roads and other
areas serving forest management practice but not covered by trees. The actual legally forest area
covered by trees is 1.87 M ha.
Because of the looser definition, even without shrubs, the area of forest with the definition of NFI is
~190 thousand hectares more than in the NFDB. Other wooded land means land spanning more than
0.5 hectares with trees higher than 5 meters and a canopy cover between 5-10 percent, or trees able
to reach these thresholds in situ, or land spanning more than 0.5 hectares with the combined canopy
cover of trees and shrubs over 10%. Based on these two definitions, the Hungarian forest inventory
keeps separate records of other wooded lands covered with trees only, and shrub covered lands.
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Figure 8: Difference in area between the NFDB and the NFI (second cycle)
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Source of data: National Land Centre, 2021

Growing stock in the NFDB is described below. In the NFI, growing stock includes not only the volume
above stump height, but also the volume between ground level and stump height as well as the foliage.
The volume above stump height is calculated using volume tables, similar to NFDB ones which were
developed in the 1970s by Sopp et al.. One sampling point represents 200 ha, with country-level data
based on aggregation of sampling point information. The difference between the two sources are
significant: the average of the two cycles quantified 38.4 M m3 more growing stock in forest subjected
to forest planning. Assessment would be needed regarding how the two different methodology leads
this significant different and which database is closer to the reality.
Figure 9: - Difference in growing stock between the NFDB and the NFI
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1.2.2 The forest administration system
Forest management planning and inspection is based on specific forest units designated according to
16. § of the forestry law: Forest planning districts (erdőtervezési körzet), compartments (erdőtag), and
forest subcompartments (erdőrészlet) within the administrative boundaries of the municipalities. All
units are designated by the Forestry Authority. The subcompartment is a basic unit of forest
management activity and forest administration (planning and inspection), which can be considered
uniform on the basis of the forest ecosystem types, the characteristics of sustainable forest
management activity, and the conditions of forest use. The mean size of forest subcompartments is
approximately 4 ha.
Forest management planning is implemented by the six regional departments of NLC.
Control/inspection of the implementation of forest management plans and obligations of the forest
management regulatory framework is done by the County Government Offices Forestry (or Forestry
and Agricultural) Department. Data for the NFDB is collected during the operations (planning,
inspection, mapping) of the institutions of the Forestry Authority.
Figure 10: - Organigram of the Hungarian forestry administration system

Source: own edit
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1.2.3 Statistical methods and processes behind the data
Type of changes in growing stock between two consecutive years are presented in the diagram below:
Figure 11: - Main volume indicators of the managed forests

Source: own edit

Compared to gross annual increment, natural mortality, removals and logging residues have to be
extracted to produce net change data. In theory, the sum of national data of two sub-categories should
be equal to the main categories, e.g. net annual increment = felling records + net change. The method
behind the Hungarian national forestry data is as follows.
1.
Increment. Given the fact that each subcompartment is only subjected to an on-site survey
every ten years, the average age-class based increment is calculated using yield-tables by the National
Land Centre. These yield tables were developed for specific tree species groups by various authors
from the date of the 1970’s. They were developed according to tree species, age, and yield class,
considering different thinning methods. There is no clear distinction whether of the increment is net
or gross (includes mortality). It is assumed that in the forestry parcels which were used to develop yield
tables and where thinning was done consistently, the level of mortality was low. And there is no clear
information to what extent the different yield tables include mortality. Generally speaking, increment
volume tends to be net annual increment. To increase the accuracy of the actual increase, based on
site measurements, field officers can overwrite the automatically applied increment values at the time
of forest planning, and forest inspectors at the time of reforestation. This kind of “rolled-calculation”
is then reviewed during the next on-site survey.
2.
Growing stock. Every year, for those subcompartments which are not subjected to forest
management planning, growing stock is calculated based on increment and administrative data from
possible harvesting, or regeneration/afforestation. For subcompartments which are under forest
management planning, growing stock can be quantified in different ways: ten different methods can
be registered, but the most common is calculation with yield tables: according to the latest forest
management planning, 76% of the forest subcompartment was planned using yield tables, 21% based
on simple angle-count sampling, and 3% other measurements.
3.
Mortality. As described above, mortality is only included to the increment data to an unknown
but, presumably, limited extent. According to information from an interview with NLC, the annual
volume of mortality is around 2 M m3, but there is no publicly available reference to that.
The NFAP includes calculated mortality ratios for each species. Applying these ratios to the growing
stock, the current volume of mortality is ~1.6 M m3.
4.
Fellings. Felling can only occur based on the forest management plan – except sanitary cuttings
- in the given planned forest subcompartment (except for freehold forest property). All kinds of felling
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types are subjected to official notification (including thinning). The only exception is tending, where
the logging volume is negligible at subcompartment-level.
The administrative procedure for harvesting is described below. The responsible authority for data
collection is the county-level governmental offices. They receive gross felling data from forest
managers and upload it to the NFDB. The actual harvested volume is only checked on risk analysis basis
by the local governmental office, based on field assessment at the logging site.
Figure 12: - Administrative flow of felling
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Source: own edit

The net volume of the different types of wood is published by the NLC each year (see graph below),
but data are not coming directly from the NFDB. The basis of this statistic is the Statistical Data
Collection Programme (OSAP) of the Central Statistical Office. Changes have been made to the
methodology in recent years. The latest one is from 2020, in which the basis of the statistics is a
stratified random sample, where:
● all state-owned forestry, national parks, and water agency are data providers,
● and 500 other forest managers were selected,
● the stratums are the different areas of planned harvesting.
Both the ratio of the different wood products and the volume are assessed from the sample. The size
of the different stratum comes from the NFDB. The recorded wood products are as follows:
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Figure 13: - Type of wood products identified by the official statistics

Source: own edit

5.
Illegal logging. The EUTR authority collects and publishes volume data on illegal logging. There
are four main data sources (National Food Chain Safety Office, 2021):
● EUTR authority: as a result of investigation of possible illegal timber trading, the authority
confiscated the affected timber.
● County government office: as forestry inspector, they can collect illegal logging data.
● NLC Forestry Main Dept. In the case of forest planning, illegal logging data could be collected,
● State-owned forestry: under the coordination of the Ministry of Agriculture, state-owned
forests also collect data on illegal logging.
Since, just a part of the total forest area is monitored systematically, the reported amount is a
fraction of the actual volume of illegal harvest
Figure 14: - The volume of illegal logging by recording sources
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Source of data: National Food Chain Safety Office, 2021

Altogether, in the last four available years, recorded illegal logging was between ~12-17 thousand m3.
There is no official data regarding the share of industrial wood and wood for energy use, but according
to an interview with the authority, it is mainly firewood.
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1.2.4 Assessment of data uncertainties
As described above, currently only the NFDB can provide a comprehensive basis for forestry statistical
information; however, it is an administrative database in the first place, and its volume data are not
conclusive data, and on aggregated level it serves information purposes. Also, accounting of the
forestry stock inherently includes uncertainties because of the difficulties in measuring precise
volumes. The evidence of this can be observed in the NFDB, namely the net change is not equal to the
subtraction of gross feelings from annual increment. The magnitude of the difference varies year by
year, from 300 thousand m3 to 3.1 M m3. The average for the last 15 years was 1.8 M m3.
Figure 15: - Data gap in the NFDB.
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There is no clear consensus on the reasons and their different level of explanatory powers. In terms of
the equation, the following reasons can occur:
1. Increment data are too high
As described previously, it is not clear to what extent different yield tables include mortality, and
therefore there is no clear distinction between gross and net annual increment. If the 1.6 - 2 M m3
yearly dead wood is subtracted from the increment data, a significant part of the discrepancy is
diminished.
Another reason could be that the volume data of the yield tables are valid (unbiased) only for those
stands which are thinned to the extent (and frequency) assumed by the given table. If the real extent
differs from that, volume statistics calculated from sampled age, height, closure, species composition
and origin may be biased. For example, if volume of the removed trees is lower than that supposed by
the yield table, it can lead to an underestimation of the real standing volume. The reason for that is
that growing stock volume stock density (m3/ha) of a given species is modelled as a function of height,
age and origin in the yield tables and refers to a country-level mean value of pure, even-aged stands
being thinned regularly to a certain extent. Thus, it should be corrected for a given stand according to
the real stand attributes. Some of the applied correction factors (such as ratio of the real to the
modelled basal area values) are suitable for obtaining unbiased estimations, but some of them may
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not be because of methodological reasons. In this way, differences between the real and modelled
standing volumes caused by - among others - different thinning practices cannot be totally
compensated for.
2. Growing stock is too low.
General experience is that the result of the forest planning procedures a lower volume of growing
stock compared to the modelled volume – after a 10-year period. On one hand, this can be a result of
the modelled higher increment data. On other hand, the timing of forest planning and felling can also
result in lower growing stock; if forest planning is right after felling, the updated growing stock will be
already reduced by the volume of felling, without recording the volume of felling.
3. Official fellings data are too low
Another reason could be that actual felling volumes are higher than recorded. In the light of the
administrative process for felling, the actual volume can be higher than recorded, but none of the
interviewed experts highlighted this as a potential threat. The only felling type which is not subjected
to any accounting is tending. Even though its volume at subcompartment level is negligible, at a
national level it can be also a reasonable amount.
Illegal logging can be also listed here as an explaining factor, but as described above, there are only
assumptions about the actual level of illegal logging.
Besides the data uncertainty within the NFDB, another relevant aspect for this report is the ratio of
wood for energy. As is was described above, the data source of biomass supply to which we have
compared the energy statistics is the net volume of different types of wood compared in the frame of
the OSAP. Since there is no monitoring system in place to record any changes in the statistics, it is
possible that a wood product which was recorded for industrial use was used for energy purposes.
Since the price of pulpwood and bolt for panels are very similar to firewood, other types of utilization
compared to what was recorded can easily happen.
In conclusion, the following interventions could decrease the data uncertainties:
●
●

●

Revision of the original nomograms and yield tables to better mirror current forest
management practices and climate trends.
Use more reliable methods than the yield tables to assess growing stock. However, the other
options are more time consuming, therefore more forest planners would be needed. Remote
sensing techniques will be able to complement official statistics, especially in the case of
growing stock and annual increment, but it is unlikely that it will be applied in the near future
due to the high price of the current technologies.
Intensify authority control on the EUTR system to increase the amount of identified illegal
logging. Again, for this, more human resources would be needed.
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1.3 Forestry policy – Goals and measures
1.3.1 National Forestry Strategy 2030
Background and scope
After the National Forestry Programme finished in 2015, a new forestry strategy was adopted in 2016,
as a strategic planning document for the timeframe 2016-20301. The strategy identified nine major
challenges, and ten strategic goals.
The most relevant challenge for our analysis is climate change, which was also listed first. Besides the
adaptation needs, the strategy describes the importance of forests to mitigate climate change,
including the need to sustain the quality and quantity of existing forests as well as afforestation. It also
highlights the importance of carbon sequestration via harvested wood and their cascade way of use.
Regarding energy use, it says that replacing fossil fuels with wood has climate benefits in the long term,
but did not make any further specification.
Goals and recommendations
For each strategic goal, the strategy assigned general goals, specific goals, and recommendations for
implementation to reach the strategic goals. Five strategic goals contain recommendations for
implementations related to energy utilization, which are as follows:
●

●
●
●

●
●

1

Increasing energy security by supplying wood from state-owned forests. As the specific
justification envisages, sub-regional heat plants would use biomass which, besides traditional
logging from suitable areas, can also be roots and residues. Supplying the residental use is also
equally important. To increase the efficiency, high quality firewood or pellets are needed, and
also the replacement of old furnaces with modern, high-efficiency ones. To increase the
security of supply, and to extend geographical coverage, it also recommends the
establishment of logistical centres across the counrty.
Financial support programmes for decentralized heat or combined heat and power (CHP)
plants.
Revision of the Hungarian feed-in tariff system (KÁT) (already happened since then).
Increasing the share of non-energy utilization of harvested wood, and its lifespan which, once
reached, energy utilization or safe disposal (without CO2-leakage) has to be ensured. However,
as another recommendation stated, support for the energy utilization of non-industry quality
wood is also required.
GIS-based monitoring system for tracking wood from non-forestry areas.
The increment of short rotation energy plantations appears as a general goal, but without a
strategic goal or specific recommendation for implementation. However, under the Research
strategic goal, there is one specific recommendation aiming at viability research/studies of a
framework for future energy plantation, such as the identification of suitable sites and species,
and the possibility of agroforestry systems.

The strategy is available here: https://eionet.kormany.hu/download/c/c9/a1000/Nemzeti_Erdostrategia.pdf
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●

Another specific recommendation for research is viability research/studies for afforestation,
including economic and ecological suitability analysis for different potential sites for
afforestation.

Conclusions
As can be seen above, the strategy seems ambiguous when it comes to carbon sequestration and
energy utilization. On the one hand, it envisages the non-energy use of harvested wood, and also
highlights the importance of carbon sequestration of long-life wood products, while also implying the
controversial climate benefit of firewood use. On the other hand, it supports higher utilization of nonindustrial quality firewood. The overall impression is that the document includes all kinds of goals and
measures from which not only the forestry sector could benefit, but also the protection and public
welfare functions. However, it does so without prioritizing the goals and assessing the different tradeoffs among the goals. From climate perspective, it would be important to assess the effect of carbon
sink of different level of harvest. It is important to note that as recent studies indicated (Grassi et al.,
2021), in the short to medium term, i.e. until 2050, the potential additional benefits from harvested
wood products and material substitution are unlikely to compensate for the reduction of the net forest
sink associated with the increased harvesting. Therefore, detailed assessment of this kind of trade-off
would be also essential.

1.3.2 National Forest Accounting Plan
Legal background
In 2018, the EU adopted (EU) 2018/841 Regulation (LULUCF Regulation), which ensures at a Member
State level that accounted greenhouse gas (GHG) emissions from land use, land use change, and
forestry (LULUCF) are balanced by at least an equivalent accounted removal of CO2 from the
atmosphere in the period 2021 to 2030. As of September 2021, the Regulation is under revision to fit
the enhanced 2030 climate goals. The current analysis reflects the original version of the Regulation.
Besides forest land, the Regulation also includes arable land and grassland (and also wetlands by 2026),
and its main achievement is the so-called “no debit” rule, setting a binding commitment for each
Member State to ensure that accounted emissions from the LULUCF sector are entirely compensated
by an equivalent accounted removal of CO2 from the atmosphere through action in the sector, with
rules allowing some flexibility.
Due to the dynamics of the distribution of forest stands in terms of age, species and yield, the future
sequestration of forest land varies year-by-year, and changes in forest management will also affect the
amount of sequestered carbon in the long term. This is why the so-called forest management reference
level (FMRL) was introduced under the second commitment period of the Kyoto Protocol, and its
modified version (the so-called Forest Reference Level, or FRL) was included in the LULUCF Regulation.
The FRL is a forward-looking benchmark for accounting net emissions from existing forests. It is based
on assuming the continuation of sustainable forest management practices from the period 2000-2009.
Accounting forest carbon sequestration based on the FRL means that any accounting of forests
excluding afforestation (accounted in the so-called land converted to forest land category) has to be
done compared to the FRL.
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The Regulation has two commitment periods: the first for 2021-2025, the second for 2026-2030.
Member States were obliged to calculate their FRL for the first commitment period, FRL given as the
estimated average annual net emissions or removals resulting from managed forest land in the period
from 2021 to 2025. Member States had to develop their National Forestry Accounting Plan (NFAP) by
the end of 2018. In line with Article 8, in June 2019, the Commission published recommendations to
address shortcomings in the different NFAPs. The revised Hungarian NFAP2 was published in December
2019. The delegated act3 was adopted in October 2020.
Methodology
The Hungarian NFAP was mainly developed by Zoltan Somogyi (NARIC Hungarian Forest Research
Institute), but also by experts from the Forestry Office of the National Land Centre and the Ministry of
Agriculture. For the projection, a dedicated MS Excel-based, dynamic forest growth model called
CASMOFOR-NFDB was developed by the main author. As described in the NFAP, “the model is able to
model changes in all forest carbon pools and harvested wood products in any forest area in Hungary
over a period of time. The model is of an accounting type using the methodology of the 2006 IPCC
Guidelines and the 2013 IPCC KP Supplement. It uses species-specific yield tables, silvicultural models,
and other country-specific model parameters, and is able to model annual changes of carbon stocks.”
It includes five carbon pools, in line with the approach of the United Nations Framework Convention
on Climate Change (UNFCCC) national inventories: above-ground biomass, below-ground biomass,
deadwood, harvested wood product (HWP), and soil. From the different forestry-related land
categories, the “forest land remaining forest land” was modelled. For “land converted to forest land”
and “forest land converted to land” categories, linear extrapolations were used based on historical
trends.
Gain-loss method was applied for the future sequestration, i.e. for each consecutive year the model
calculated carbon sequestration and carbon loss. The modelling was based on various data types by
forest stands, aggregated into species and yield class. Altogether 132 categories (multiplication of 22
species groups and 6 yield classes) were created. In each category 150 age classes were identified (0
to 150 years). Projection was done in two interlinked sets of calculations: one for area and one for
volume in each of the above categories and age classes. The calculation was done for each years
separately. In line with the commitment period, the simulation period is from 2010-2025. The units
are linked over consecutive calendar years to refer to age-related forest dynamics.
Data source and key parameters
The main data source for the modelling was the NFDB; the National Forest Inventory (NFI) was only
used for data gap filling, i.e. mostly for the assessment of the deadwood pool. HWP data is based on
the national GHG inventory.
Area and volume were calculated for all strata, as well as thinning and final harvest data for each
species/species group for year n+1, using a growth model that developed historical data from the
reference period in the NFDB; this was instead of using classical yield tables in order to address the
2
3

Available at: http://cdr.eionet.europa.eu/hu/eu/mmr/lulucf/envxgc1ma/Revised_NFAP_Hungary_2019.pdf
Available at: https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv:OJ.L_.2021.060.01.0021.01.ENG

24

lack of accuracy of the latter. This area-specific and age-class-specific model includes volume stock
difference factors that represent annual changes in volume stock due to the combined effect of gross
increment (i, m3/ha*yr), thinnings (th, m3/ha*yr), and mortality (m, m3/ha*yr). To calculate the amount
of harvest and HWP from thinning and final harvest, species specific age thresholds were applied:
below that thinning, above that final harvest occurs. The annual amount of thinnings and final harvest
was calculated from standing volume available for thinning and harvest by applying harvesting ratios,
respectively, based on historical data.
For the ratio between solid and energy use, a constant value of about 0.25 was applied, based on
average historical data for the reference period. This means that around 80% of harvested volume is
assumed to be used for energy production, resulting in instantaneous oxidation. The three HWP
categories of the LULUCF Regulation for which carbon stock changes should be estimated for a longer
period using a first-order decay function are sawnwood, wood-based panels, and paper. The input to
these categories is calculated by multiplying the sum of the wood from thinning and final harvest for a
year with their historical ratio in the reference period.
Key findings
The annual increment for all forests in 2010 is modelled to decline from ~11.5 M m3/yr in 2010 to 10.5
M in 2025, and respectively the projected carbon stock change of the above ground biomass is
modelled to decline from ~2.9 M tCO2/yr to zero by 2025. On the other hand, the amount of harvest
is projected to increase from 7.32 M m3/yr in 2010 to 8.86 M m3/yr in 2025. As a result, the total
emission of all carbon pools is projected to increase significantly: including HWP, from ~1.86 M t CO2eq
to +0,4 M t CO2eq. The average emission in the first compliance period, and therefore the FRL is ~-48
ktCO2eq including HWP, and +291 ktCO2 without HWP.
Figure 16: - Volume of harvest according to the FRL and the two harvesting scenarios.
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In 2019, projections were developed for the National Energy and Climate Plan under the Governance
Regulation (NECP) and for the long-term climate strategy (LTS) that were also included in the NFAP.
These projections were applied to the total forest area of 2016, and included two harvest scenarios
besides that assumed for the FRL (Figure 16), one for low and one for high harvest level. Low harvest
level means about 7.5 M m3/yr, whereas increased harvest scenario (relative to the recent harvest
level) assumes that the harvest level would increase to 8.5 M m3/yr by 2030 and after then it will
plateau. The simulations for all three scenarios were run for the period 2017-2050 using the abovementioned CASMOFOR-NFDB model.
The various harvest levels affect carbon sequestration differently. Figure 17, from the NAFP, represents
how net annual carbon balance would change in the case of FRL and the two scenarios. While applying
the FRL assumptions, forest land existing in 2016 would become a net emitter before 2030, while in
the case of increased harvest levels, by 2030 annual carbon sequestration would decline below 1 M
t/year, and nearly zero by 2050.

Figure 17: - Projections by CASMOFOR-NFDB of net annual carbon balance for FL in 2017.

Source: Hungarian NFAP, p.13

Conclusions
Since the FRL allows a steep increase of harvesting (nearly 9.5 M m3/yr by 2030) it means that, while
continuing sustainable forestry practice during 2000-2009, the current harvest level (around
8 M m3/yr) can be increased by nearly 20%, without accounting net emissions in the LULUCF
Regulation regarding forest land. However, according to the National Clean Development Strategy
2020-20504, the objective of the LULUCF sector is to increase its level by 71% compared to 1990, which

Available at:
https://cdn.kormany.hu/uploads/document/6/66/666/666e0310ef20606fba9f96f4fbf0d74bbaa1638e.pdf
4

26

is around 4.7 M t CO2eq. In the strategy, there is no assessment regarding the needed afforestration
and adjustment of harvest level in order to reach this target.
Under the revised LULUCF Regulation5 proposed by the EC, the current accounting system would be
replaced from the 2025 period to a simple accounting system, based on the actual level of reported
emission and removals. Instead of the current “no-debit” rules, it proposes to set an EU target of
net greenhouse gas removals in the LULUCF sector of 310 million tons of CO2 equivalent by 2030.
Specific national targets are proposed to contribute to this shared goal, based on their average level
of recent (2016-2018) net emissions in the LULUCF sector and their share of the EU’s total area of
managed land. In case of Hungary, it would mean ~5.7 M t CO2eq by 2030. This level of ambition is
similar to the current level of removals (-5,6 M t CO2eq), however, comparing to the FRL, it is clear
that a detailed plan and measures are needed in order to achieve this higher ambition.

1.3.3 Afforestation plans
The National Afforestation Plan, adopted in 2007, envisaged as a long-term aim that by 2050 the share
of forested area in the country will reach 27.4% (2 550 627 ha, total area of forest subcompartments).
To reach this target, the average additional afforested land should be around 15.5 thousand ha/yr in
the whole period. However, the short-term plans in the New Hungary Rural Development Programmes
(NHRDP) had already set lower goals for the period 2007-2014 (in 2007 15 thousand ha, which then
decreased to 6 thousand ha by 2014).
At the same time as the adoption of the NECP, the Hungarian government also introduced the Climate
and Environmental Action Plan (CEAP) in 2019, which sets the same aim as the National Afforestation
Plan, but with the deadline of 2030; however, a significant difference is that the target is not for
forestry area but for land covered by trees. In this aspect, the baseline value is also higher. The Earth
Observation Information System project (KIFÜ, 2021), launched by the government, could provide the
latest relevant information about it; however, the results have not been published, but according to
an expert interview, the share of land covered by trees is around 25.5%, meaning that around 20
thousand hectares need to be planted annually. Compared to the NECP plans, this target is around five
times higher; however, this target is only dedicated to forest areas.
The National Clean Development Strategy 2020-2050, published in autumn 2021, further increases the
inconsistency among the different policy documents. It refers to the National Afforestation Plan,
stating that to reach the 27% forest area ratio, in addition to any kind of land covered by trees, 350400 thousand hectares of afforestation is needed by 2050. However, even with only those areas which
were defined as forest and other wooded land by the National Forestry Inventory (NFI), with this
planned afforested land, the share of forest area would reach almost 29%.
Given the current policy measures, the target for the CEAP seems realistic. Public subsidy within the
Rural Development Programme increased significantly, especially in the case of native species with a
long rotation period. Also, the recently launched Károly Kaán National Afforestation Programme will

5

Available at: https://eur-lex.europa.eu/legalcontent/EN/TXT/?uri=CELEX%3A52021PC0554&qid=1626940138360
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promote the extension of agro-forestry systems, and funding is also available for smaller settlements
for tree planting6.
Figure 18: - Historical and planned growth of forest area. Note: from historical afforestation data the area of found forest
is excluded. Forest area is equal to total area of forest subcompartments
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It is an odd situation that the only public target for the extension of forest area by definition is only
included in the NECP, and not in a forestry planning document. It also means that a significant part of
the afforested land will be not governed by Forest Act, and under the threshold of the sustainability
criteria can be used without any sustainability safeguards.

6

More information (in Hungarian) at https://orszagfasitas.hu/telepulesfasitasi-program-2021/
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1.3.4 National Energy and Climate Plan
Forestry-related scope
The NECP is the main document which determines the national contributions of each Member State
toward the 2030 EU climate policy goals. It is mandated by the Governance Regulation7, with obligated
structure and elements. Regarding biomass supply, chapter 2.1.2 Renewable energy/IV: ‘‘Estimated
trajectories on bioenergy demand, disaggregated between heat, electricity and transport, and on
biomass supply by feedstocks and origin (distinguishing between domestic production and imports).
For forest biomass, an assessment of its source and impact on the LULUCF sink”.
Goals
The related chapter seems sketchy. It only contains three short paragraphs about the general
description of state-owned and privately-owned forest management and the future risk of increased
mortality due to climate change. Apart from this there is only indirect relevant information; the chapter
only contains three tables about the projected carbon sink of existing forest, projections for future
additional forest land and energy plantations.
The trajectory on the future carbon sink of forests is part of the modelling which was also presented
in the NFAP (see above). Even though the figures are the same, according to the NFAP the modelling
was done for all forests (including future afforestation), while according to the NECP it only reflects
existing forests. The related table contains the scenarios: FRL, increased logging rate, and logging kept
at a low level, as it is in the NFAP. However, there is no information about which scenario is intended
to be implemented. Only the NFAP implies that the low-level harvesting scenario is the most likely,
since currently there is no intent to increase the volume of harvesting.
The NECP envisages a conservative rate of afforestation. According to the WEM (with existing measure)
scenario, from the ~850 ha yearly afforested area, by 2021 it will increase to 2500 ha/yr, and remain
at the same level until 2030. On the other hand, the WAM (with additional measures) scenarios would
mean more ambition from 2025, meaning 3600 ha/yr, which would increase to 3800 ha/yr by 2030.
The afforestation plan is only presented in a number of hectares, in a table format, without any
explanatory text. Therefore, there is no explanation of why there are disharmonies between the
planned afforestation rate and the other relevant plans, described in chapter 1.3.43.
The same shortcoming is valid for the planned new energy plantations. According to the WEM
scenario, from 2021, 1 thousand ha of new energy plantations will be added to the existing ~6
thousand by 2030. According to the WAM, annual added new plantations would be 1 500. Compared
to the forestry area, this area is a tiny fraction, there is no specific existing or planned measure to
achieve this goal. Again, the table (without any explanatory text) only contains data regarding the area,
and there is no assessment about the future supply from the energy plantations.
Conclusion
Overall, the NECP only partially addressed the required information. We did not have any information
about planned supply from the existing forest, and, even though the area of the planned afforested
land and energy plantation was presented, related biomass supply was not calculated. Biomass supply
from non-forestry areas (wooded land and agricultural area), from wood products, and by-products
7

Regulation (EU) 2018/1999 on the Governance of the Energy Union and Climate Action, available at:
https://eur-lex.europa.eu/legalcontent/EN/TXT/?toc=OJ:L:2018:328:TOC&uri=uriserv:OJ.L_.2018.328.01.0001.01.ENG
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from wood industry by-products is entirely missing, as well as the projected imported wood for energy.
Even though it was not required by the Regulation, given the current inconsistency in biomass supply
and demand statistics, projected future balance would have been highly useful.
In its assessment of the draft version of the NECP8, the European Commission (EC) required details of
the specific measures to ensure sustainability for biomass supply and use in the energy sector;
however, they were satisfied with the limited information provided, since the assessment of the final
version9 classified it as “fully addressed”. However, considering the above specified shortcomings, the
revision process due to happen in 2023-2024 needs to further address the biomass sustainability issue.
The overall conclusion from the above-described forestry-related (or, in broader scope, LULUCF-related)
strategic documents is that they have the common view of increased sequestration and biomass supply
but there is no interlinkage between the two. However, as the NFAP pointed out, there is a strong
interdependency between forestry biomass energy use and the future carbon sequestration.

8

Available at:https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1576058180537&uri=CELEX:32019H0903(17)
Available at:
https://ec.europa.eu/energy/sites/default/files/documents/staff_working_document_assessment_necp_hungary_en.pdf
9
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1.4 Sustainability constraint of biomass energy use
1.4.1 Introduction
For such a widely used term, as sustainability is, it is important to clarify what it means in the case of
solid biomass. The most obvious interpretation is the sustainable level of harvesting, meaning that in
the long term harvested biomass does not exceed net annual increment. However, there are at least
two other important aspects of sustainability which are connected to energy use of solid biomass:
●

●

Forest ecosystems provide many services over primary forest production, such as biodiversity
maintenance, and protection services. Overuse of these provisional services can lead to loss of
regulating supporting and cultural services of the forests.
The emission window to keep global warming under safety limit is very short; at the current
level of emissions, the remaining carbon budget to meet the 1.5 C degree target will run out
in 12 years, in the case of 2 C degree in 26 years. Therefore, biogenic emissions (emissions at
the time of the combustion) also need to be considered since the emission payback period for
different feedstock is at least decades. If the harvesting level is increased, or the level of
sequestration decrease while the harvesting level remains the same, it will occur additional
carbon-dioxide concentration in the atmosphere in short and middle term. Besides direct
emissions, emissions from the whole value chain need to be included in the emission impact.

Until recently, sustainability criteria only existed in some Member States (Richter, 2016), with various
levels of rigorousness and complexity, while in 2018 the recast of the Renewable Energy Directive
(REDII)10 (which had to be transposed by Member States by 30 June 2021) introduced sustainability
and GHG criteria for solid (and gaseous) biomass fuels in order to minimize risks of the negative
environmental impacts (e.g. deforestation, degradation, biodiversity) of bioenergy use. The accounting
of biogenic emissions was included at the same time to the newly developed LULUCF Regulation11. The
criteria need to be considered in the case of solid biomass installations with a total rated thermal input
equal to or exceeding 20 MW. In the case of contributing to the renewable energy share for a Member
State, the criteria are only applicable for new power plants, in the case of financial support only for
those power plants which will receive newly approved financial schemes. The criteria have four main
elements: harvesting, LULUCF, efficiency, and GHG emission criteria.
In this report we do not analyse the RED II sustainability criteria, but it is important to note that they
received widespread criticism from environmental groups and experts about their weaknesses (Booth
& Mitchel, 2020). Instead, we introduce its main elements and how the Hungarian legislative
framework is in line with it.

10

Directive (EU) 2018/2001 of the European Parliament and of the Council of 11 December 2018 on the
promotion of the use of energy from renewable sources. Available at: https://eur-lex.europa.eu/legalcontent/EN/TXT/?uri=uriserv:OJ.L_.2018.328.01.0082.01.ENG
11
Regulation (EU) 2018/841 Of The European Parliament And Of The Council of 30 May 2018 on the inclusion of
greenhouse gas emissions and removals from land use, land use change and forestry in the 2030 climate and
energy framework, and amending Regulation (EU) No 525/2013 and Decision No 529/2013/EU. Available at:
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv:OJ.L_.2018.156.01.0001.01.ENG
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1.4.2 Harvesting and LULUCF criteria
As Art. 29(6) stated, the country in which forest biomass was harvested has national or sub-national
laws applicable in the harvest area as well as monitoring and enforcement systems in place ensuring
the following criteria for sustainable harvesting:
1. Legality of harvesting operations
This point is referring mostly to the EUTR Regulation12, in which the relevant applicable legislation is
defined. It lays down the obligations of operators who place timber and timber products on the
market. This Regulation counteracts the trade with illegally harvested timber and illegally harvested
timber products within the EU.
According to the obligations of EU Regulations, all Member States should harmonise their own legal
system with the EUTR. In Hungary these Regulations were included:
-

-

in the Forest Act (Chapter IX, 87. § - 90/N. §, 414/2017 (XII. 18.) Government decree on the
detailed rules of the procedure, notification, data provision, registration, and inspections
related to the supervision of the timber trade chain
and in the Ministerial decree of Ministry of Agriculture on the detailed rules related to the
transport and registration of timber products and the production and distribution of the
transport ticket and the (harvest) operation sheet. The legality of the harvesting operations is
supervised by the Forestry Authority (in this case, the County-level Governmental Offices,
Department of Forestry). During the implementation of checks, territorial and volumetric
criteria as well as protection of natural values are also examined. The checked harvesting
operations are selected with risk-based analysis.

2. Forest regeneration of harvested areas
Ensuring the re-establishment of a forest stand is one of the key objectives of the Forest Act, as “the
purpose of this Act is to ensure the survival, protection and development of the forest as a habitat
dependent on natural factors and affected by human interventions”.
The possibilities of conversion of forest land to other land use shall be authorized only in exceptional
cases and only in the public interest13. The public interest may be justified by demonstrating
compliance with the municipal development plan or if the direct impact of the planned activity is more
favourable. Compliance with the public interest must be demonstrated and examined by the Forestry
Authority in all cases. In most of the cases, exchange afforestation of equal area or forest protection
fine shall be imposed.
After a harvest is executed in a forest compartment, the Forestry Authority registers it as a
reforestation area, which means that the regeneration of the forest is obligatory according to the
regional forest plans specifications. The specifications of the reforestation are very detailed, and
described on the forest regeneration plan, which is approved by the Forestry Authority: Species
composition, number/size of saplings per area, applied methods, deadline of the finalisation of the
regeneration. All afforestations have to be checked and approved by a Forest Authority field officer
during dedicated official procedures: Once after the start of the reforestation, and once at the
12

Regulation (EU) no 995/2010 of the European Parliament and of the Council of 20 October 2010 laying down
the obligations of operators who place timber and timber products on the market. Available at: https://eurlex.europa.eu/legal-content/EN/TXT/?uri=celex%3A32010R0995
13
See Forest Act 77.-83/A § and 433/2017. (XII. 21.) Governmental decree on the procedural rules of Forestry
Authority procedures, notifications and official registers
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finalisation of the reforestation. The complete procedure and criteria are described in implementing
regulations of the Forest Act.
3. Areas designated by international or national law, or by the relevant competent authority
for nature protection purposes, including wetlands and peatlands
In Hungary all protected areas are designated by national law, within the framework of national nature
protection law14. National protected areas are in the following categories: national park, landscape
protection area, nature protection area, natural monument. As an EU Member State, Hungary also
designated sites to the Natura 2000 network of protection categories, as defined in European
Community acts. In the case of protected areas the level of protection is recorded in the property
register.
Another non-legally binding category is the UNESCO World Network of Biosphere Reserves, which are
internationally designated protected areas. Hungary has six biosphere reserves, three of which are on
mostly forest covered landscapes.
In the spirit of the sustainability criteria, biomass extraction can only be done with official approval
that the intervention would comply with the nature protection purposes and management objectives
of the area (Directorate-General for Energy (European Commission) et al., 2021). According to § 7(3)
of Forest Act, considering the basic requirement of the conservation status, forest management
activities shall be carried out in such a way that the conservation status of forests is not deteriorated
as a result of forest management. During implementation, and authority inspections of forest
management, nature protection aspects should be taken into consideration.
4. Harvesting is carried out considering maintenance of soil quality and biodiversity with the
aim of minimising negative impacts
According to Forest Act § 2. (1) In the course of sustainable forest management (especially in the case
of 100% state-owned forests), in accordance with the requirements of sustainable use, efforts shall be
made to apply methods that ensure that the forest preserves its biodiversity, naturalness, fertility,
resilience, viability, and to meet protection, public welfare, and economic requirements in line with
societal needs, opportunities for forest wealth management for future generations.
Also, as § 69. (1) stated, the use of forest assets shall not damage or endanger the biological diversity
of the forest, surface and groundwater, soil, natural regeneration, renovation, protected natural value,
and the forest community.
In practice, implementation of the above-mentioned principles, the soil and biodiversity protection
aspects during the harvest are inspected by the Forestry Authority during forest management
planning, the supervision of the preparations, and operations of the harvest, and the final inspection
of the finished harvest.
5. Long-term production capacity of forests
The fundamental spirit of the Forest Act is this long-term sustainability approach, not just on protection
of long-term production capacity, but all the other uses and values that a forest could provide. During
the activities of the Forestry Authority, the long-term production capacity and condition of forests are

14

1996. évi LIII. törvény a természet védelméről
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continuously monitored. The results of monitoring, as well as the experiences of the field experts, are
used for forest management planning.
Above the basic principles of Forest Act 2.§ (1), 106.§ of Forest Act stated that (1) The forest manager
has to guarantee the survival and development of the forest via his forest management activities.
Otherwise the Forestry Authority will order and carry out the management activities at the expense of
the forest manager for maintenance of the forest and, according to the Government Decree on forest
protection fines, the forest manager could be fined.
If the conditions changed (e.g.: because of climate change), and timber production is not possible,
during forest management planning the Forestry Authority can suggest, the forest owner or the forest
manager can request that the forest is taken out of productive forests and the forest management
mode changed to non-productive forest management mode.
It is important to note that, in the case of the three above mentioned pieces of legislation (Act on the
protection of arable land, Forest Act, Nature conservation Act), no amendments were made in the
process of transposition. Only dedicated paragraphs were added which state that the given law aims
to ensure compliance with REDII.
State of third-party certification programme
The most widely used standard in Hungary is the FSC; according to Jáger, 2016, the certified area
was 320 080 ha in 2016. All areas are managed by state owned forest enterprises. In Hungary there
is no national FSC – forest management certification protocol in place. In the case of the certificated
organisations, no significant advantages can be identified in relation to sustainability compared to
other Hungarian forest management organisations. The sustainability criteria are set by the Forest
Act, and other legal obligations, and are implemented both on certified and non-certified areas. It is
important to highlight that FSC has a narrower scope than the harvesting criteria in REDII. The main
reason for companies to become certified, in most cases, is that it is required by many foreign
business partners. Other third-party certification schemes (e.g. PEFC) have not got a significant
presence in the Hungarian market. In summary, forest management certification schemes do not
have a significant impact on sustainability in Hungary. There is no demand for sustainability
certification in the internal market.

Criteria for the LULUCF sector
Art. 29.7 requires economic operators to ensure the following criteria is met from the country of origin:
● the country is a Party of the Paris Agreement, and has submitted a nationally determined
contribution (NDC) to the UNFCCC, covering emissions and removals from the LULUCF sector,
and
● has legislation in place to conserve and enhance carbon stocks and sinks, and providing
evidence that reported LULUCF-sector emissions do not exceed removals.
As a member of the EU, Hungary meets both criteria. The efficiency, GHG and dedicated criteria for
feedstock from agricultural land is discussed in chapter 2.1.2.1.
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1.4.3 Assessment of sustainability safeguards
One of the main roles of the Forest Act from the beginning is to regulate and set limits against timber
harvesting, as well as to prescribe forest regeneration, in order to provide sustained wood production.
Thus, conceptual elements of sustainable forest management in Hungary can be dated back to the
18th century. However, the current concept (reflected in the legislation) is still based on sustainable
wood production. Sustainable management of other elements of forest (such as species composition,
age structure, microhabitats, natural processes, etc.) were mostly out of the scope of regulations until
now. Some compositional and structural elements are regulated in certain paragraphs of the Forest
Act, as well as in other legislation – notably preservation of native tree species, residual trees after
harvest, leaving dead wood, use of close-to-nature silviculture methods in special areas. However, a
comprehensive approach is still missing. The main issues are the widely used and maintained nonnatural forests and plantations, the dominance of clear-cut and shelterwood management methods
resulting in relatively young, even-aged native forest stands and general lack of microhabitats (veteran
trees, hollow trees, deadwood, etc.). Several forest dwelling animal, plant, and fungi species suffer
from the altered habitats, and can only be found in a few locations around Hungary. According to the
Hungarian Country report (Ministry of Agriculture, 2019) of biogeographical assessments of
conservation status of species and habitats under Article 17 of the Habitats Directive15 forest practices
such as removal of dead and dying trees including debris, logging, conversion to other types of forests
including monocultures, clear-cutting put significant pressures on the Hungarian Natura 2000 forest
habitats, and presented as threatening factors on the preservation of the habitats. These reports on
Natura 2000 habitats show a generally unfavourable conservation status for most forest types.

A good example for the unfavourable trends regarding biodiversity is the Constitutional Court case
– modification of the Forest Act
In 2017, after a long discussion between stakeholders, modification of the Forest Code was passed,
supported by most of the forestry sector. The Forest Act (which was accepted in 2009 by most
players) changed profoundly, and a series of prohibitions were weakened, especially those related
to nature conservation. Notably, prescriptions aiming to preserve residual tree groups, deadwood
or buffer zones around nests of large birds of prey were extinguished on major parts of protected
or Natura 2000 sites. WWF Hungary, in collaboration with Birdlife Hungary and the National
Society of Conservationists, compiled a study on the effect of modifications, and turned to the
Office of the Commissioner for Fundamental Rights of Hungary. A submission elaborated by the
Office had been sent to the Constitutional Court, indicating that many points of the modification
(including the general loss of important prescriptions related to nature conservation on 70% of
protected and Natura 2000 forest sites in Hungary) are against the Constitution and should be
changed. As the decree of the Constitutional Court (2020) upheld the submission, the modified
Forest Act has been revised and original prescriptions are mostly reconstructed.

15

Council Directive 92/43/EEC of 21 May 1992 on the conservation of natural habitats and of wild fauna and
flora, available at: https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A31992L0043
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2 Biomass energy use
Traditionally, biomass has been a major source of renewable energy utilisation both in the EU and
globally. According to the EC communication ‘Stepping up Europe’s 2030 climate ambition’16, which
proposed an increased 55% GHG reduction target by 2030, bioenergy will remain an important
element of the EU energy mix. Biomass needs to be produced sustainably, and environmental impacts
have to be minimised. Stronger enforcement of current legislation and the earlier implementation of
sustainability criteria, as set by REDII, together with the LULUCF Regulation, will play a key role in this
regard. Also, the Joint Research Centre’s (JRC) study on the use of woody biomass for energy (Camia
et al., 2021) finds that a swift and robust implementation of REDII sustainability criteria will effectively
minimise negative impacts associated with the use of woody biomass for energy.
Biomass-to-energy currently plays a key role in the Hungarian renewable energy sector. The following
sections show that, while there are mechanisms and legislation in place that take account of
sustainability issues, concerns arise due to gaps in the legislation, poor coordination between
institutions, and a complex set of problems related to firewood use in low income, rural areas.

2.1 Forestry biomass use for energy – current national regulatory
framework
Solid biomass is the most important source for renewable energy utilisation in Hungary, with 74 PJ) in
2019 it accounting for 73% of total gross final renewable energy consumption. The majority of solid
biomass was consumed for heating purposes (67 PJ, 91%), of which households made up 53 PJ. The
remaining 7 PJ of solid biomass was used for electricity production17. In 2019, two power plants with a
total installed capacity of 59 MW used solely biomass, five power plants with a total installed capacity
of 324 MW used biomass and coal co-firing. In addition, seven district heating systems with a total
thermal output of 124 MWth used solely biomass and further 13 district heating systems, with a total
thermal output of 891 MWth, used biomass as secondary fuel alongside natural gas or coal in Hungary
in 201918.

16

Available athttps://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52020DC0562
Source: EUROSTAT SHARES
18
Source: Hungarian Energy and Public Utility Regulatory Authority
17
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Figure 19: - Biomass-to-energy plants in Hungary, 2019

Source of data: Hungarian Energy and Public Utility Regulatory Authority

Household biomass use is common in rural areas. Due to Hungary’s extensive natural gas network
(91.2% of the settlments have access to natural gas19), a high number of households20 can switch
between natural gas and biomass depending to the price of these two fuels. Data from the 2011 census
show that 605 000 households use both natural gas and biomass for heating purposes (43% of the 1.4
M households using biomass).21 Data also show that there are significant spatial differences as regards
the share of households using partly or solely firewood for heating (Figure 20). Biomass use in lessdeveloped rural areas often goes along with bad energy efficiency of stoves and homes as well as
energy poverty. The burning of wet or contaminated biomass fuels affects air quality and poses health
risks22: as an average of 2014-2018, 59% of PM10 and 83% of PM2,5 is originated from households.
According to the European Environment Agency (2020), in 2018, the latter caused 13 100 premature
death in Hungary.

19

Source: Hungarian Statistical Office: https://www.ksh.hu/docs/hun/xstadat/xstadat_eves/i_zrk003.html
According to 2011 data 37% of homes are heated with solid fuels (incl. fossil fuels and renewable sources), of
which 21,5% use solely solid fuels and 15.5% use solid fuels and natural gas combined. Source: (Bajomi, 2018)
21
Source:https://www.ksh.hu/nepszamlalas/docs/tablak/teruleti/00/00_2_3_3_2.xls
22
A decision has been released after an infringement procedure against Hungary by the European Court of
Justice on Febr. 3 2021 stating that Hungary has infringed the rules of EU law on ambient air quality. Source:
https://curia.europa.eu/jcms/upload/docs/application/pdf/2021-02/cp210012en.pdf download: 7 March 2021.
20
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Figure 20: Share of households using partly or solely firewood, 2011.

Source: Central Statistical Office, 2011 census

Another source of information regarding the household level firewood use is the “Household budget
and living conditions survey” (HKÉF), run by KSH, in order to collect information on expenditures and
spending structures of private households. The survey is on annual basis, and the sample size varies
from 5854 to 7485 in the five years period we analysed (reference year 2015-2019). Until 2018, it
collected data not only about the expenditure spent on firewood, but also amount (in weight). Besides
expenditures on various product and services, it also collects information on different socio-economic
indicators of the household. As the samples are weighted, it allowed us to get a representative picture
on the characteristics of households using firewood23.
The sum of the total spent amount to firewood and the aggregated weight of the firewood in the
different years are the following:
Table 1. Sum of total spent amount to firewood and aggregated weight and volume.

billion HUF
thousand t
thousand m3

2015
212,38
9 409
10 455

2016
213,80
9 339
10 376

2017
217,92
7 696
8 551

2018
236,08
7 667
8 519

2019
232,79
no data
no data

Source: own edit, based on HKÉF data

Assuming that firewood is purchased when its fresh, with relatively high moisture content, we also
assessed the volume of the total used firewood, assuming 900 kg/m3 density. The resulted 8,5-10,5
million m3 is significantly higher compared to the official data from HEA.

23

In the HKÉF, there is an aggregated type of fuel used for heating in case of solid fuel, which can also include
coal user households. Therefore, from solid fuel user households, we excluded those which only purchased
coal, but no firewood.
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According to the latest available HKÉF, 39% of the households used firewood as a main or
supplementary fuel. However, this share varies largely depending on the socio-economic status of the
households and geographical location. Regarding the legal type of the settlements, the majority of the
firewood user households are in villages, where almost three out of four households are using
firewood. On the contrary, in case of county towns, this share is only 16%. Households built between
1900 and 1960 are using firewood in a higher share compared to the average, and this is also valid for
households built between 1980 and 2000. While in case of the previous, mainly individual heaters are
used, but as for the latter, central heating is in operation usually.:
Figure 21. Construction year of households by used fuel (firewood/non-firewood)
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Source: own edit, based on HKÉF data

Firewood users’ households are generally larger: while the mean area is 94 m2, in case of non-firewood
households, 74 m2. The ageing households are also coupled with low comfort the share of households
which are affected by water damage, of have poor quality doors and windows, are double in case of
firewood user households compared to non-firewood user households.
Figure 22. Share of firewood user and non-firewood user households by different indicators of basic household comfort
indicators
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Source: own edit, based on HKÉF data
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Households with lower income overlaps significantly with firewood user households: in the lowest
two deciles, the share of firewood user households are 58% and 51%, respectively, while in case of
the two highest deciles 30% and 21%, respectively. In the case of this indicator, significant regional
differences can be observed: while in Southern Transdanubia and Northern Great Plain, 30% of the
firewood user household are in the lowest two deciles, while in Central Transdanubia and Pest, this
share is lower than 20%:

Figure 23. Regional difference in income distribution in case of firewood user households

Source: own edit, based on HKÉF data

2.1.1 Support schemes for biomass-to-energy
The use of solid biomass in the electricity sector is mainly driven by the renewable energy operational
support schemes for feed-in tariffs and feed-in premiums. Although there is no operational support
scheme for renewable heating, the district heating price regulation provides benefits for renewable
energy-based heat. Investment grants (in the past mainly financed by EU Structural Funds), support
enterprises, municipalities, or institutions in financing installations using renewable energy; however,
sources are irregularly available. In 2011 the government launched a social scheme for municipalities
to distribute firewood (and lignite) among energy poor households. These schemes will be described
in the following sections.
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2.1.1.1
Operational support for power generation from biomass
Currently operating solid biomass fuelled power plants mainly receive feed-in-tariff support (so-called
KÁT support) as regulated by Electricity Act and the Gov. Decree No. 389/2007.24 The monthly feed-in
tariff for solid biomass installations in 2021 varies between 26.23 HUF/kWh (about 7.3 Euro cent/kWh)
to 37.24 HUF/kWh (about 10 Euro cent/kWh)25. Tariffs are differentiated according to installed
capacity, date of the support decision, and peak and off-peak periods. The feed-in tariff is granted for
20 years. The scheme was closed for new applications at the end of 2016, but installations that received
a support decision prior to that date are eligible for the feed-in tariff until the end of their support
period. The amount of supported electricity production broken down by primary energy source under
the KÁT feed-in tariff system can be seen in the following chart.
Figure 24- Electricity generation supported by feed-in tariffs in Hungary (GWh, 2016-2019)
3500

OTHER

3000

SOLID WASTE (RENEWABLE
FRACTION)
GEOTHERMAL

GWh

2500
2000

SOLAR PV

1500

SEWAGE GAS

1000

LANDFILL GAS

500

BIOGAS

0
2016

2017

2018

2019

SOLID BIOMASS

Source: Hungarian Energy and Public Utility Regulatory Authority

As of 1 January 2017, the new Hungarian renewable energy support scheme (METÁR) and the referring
Gov. Decree No. 299/2017. (X. 17.) apply. METÁR introduced a premium support scheme where
renewable electricity installations sell electricity on the market and receive an additional premium.
The premium is calculated as the difference between the supported price and a monthly calculated
reference market price. Installations with 1 MW installed capacity or above must participate in
technology neutral auctions, where the supported price equals the winning bids. Three METÁR auction
rounds have been organised till September 2021by the HEA. No installations using solid biomass
applied for the first three auctions – probably due to the low chances of winning in a joint auction with
solar PV.26
While the notified METÁR scheme originally provided for renewable energy installations below 1 MW,
the opportunity to receive premium support without participation in auctions, and for installations
smaller than 0.5 MW (and above 50 kW) feed-in support, these two support categories have been

24

See Annex 1 for the list of relevant pieces of legislation
Source: Hungarian Energy and Public Utility Regulatory Authority, www.mekh.hu
26
The fourth call for auction was published in October 2021, after the finalisation of this report. This call was
meant to support the major renovation of existing renewable energy installation, that have been operating for
more than 14 years. As the latter criterion ruled out solar PV projects, the main applicants were biomass plants.
The auction was withdrawn but re-published in November 2021, with three biomass plants and one
hydropower plant winning. See more detailes at HEA’s website: http://www.mekh.hu/metar-tender
25
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suspended in 2019 and 2018 respectively27. Premium support for renewable energy installations in the
METÁR scheme is granted for a maximum of 20 years28.
Operating renewable energy installations using solid biomass or biogas may apply for the so-called
brown premium, which serves as a successive support to the feed-in tariff or the green premium (i.e.
after depreciation). The brown premium aims to ensure economic viability of the operation of biomass
plants and is calculated either based on biomass fuel costs of these installations or opportunity costs
which arise from the decision to avoid using fossil fuels. The HEA grants brown premium support upon
request by the operators for five years. Support can be prolonged for an extra five years. In 2020, only
Mátra power plant received a brown premium.
2.1.1.2
Support for the district heating sector
In Hungary, district heating prices are regulated and set annually by the HEA. Prices for all district
heating operators are based on annual natural gas prices due to the “least-cost principle”, independent
of the energy source used. Also, profit rates of district heating producers and service providers are
capped according to District Heating Act 2005/18. Decree 50/2011 of the Ministry of National
Development sets a maximum rate of return in the initial book value of assets at 2% in the case of nonrenewable generation and 4.5% for renewable generation (and CHP producers). Despite the higher cap
on profit rates, the cap itself and the annual price regulation based on natural gas prices serves as a
burden for preparing long-term business plans and for securing financing for renewable energy DH
investments.

GJ

Figure 25 - Fuel consumption of district heating systems according to energy sources (GJ, 2016-2019)
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As shown in Figure 25, the main fuel in the Hungarian district heating system is natural gas. The share
of solid biomass in the district heating sector stagnated at around 14% in recent years. Due to capacity
additions in Pécs and Záhony, the role of biomass grew slightly in 2019.
27

See Gov. Decree No. 299/2017. (X. 17.) 18 § (7) and (8). Note: In the first three auction rounds the auction
was opened to installations from an installed capacity of 0.3 MW.
28
For premium support via auctions, the support period is set in the call for auctions. In the first three auction
rounds the support period was set at 15 years.
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2.1.1.3
Support programmes financed by EU funds
In recent years, significant funding has been earmarked for renewable energy investments from
operative programmes (OPs) of the EU Cohesion and Regional Development Funds, co-financed by the
Hungarian government. In the programming period 2014-2020, the Environmental and Energy
Efficiency OP (KEHOP) and the Regional Development OP (TOP) provided non-repayable investment
support to enterprises, institutions, and municipalities, while the Economic Development OP (GINOP)
and the Competitive Central-Hungary OP (VEKOP) served with repayable support to enterprises and
households in the form of preferential loans. An evaluation report for the Ministry of Innovation and
Technology found that, by July 2019, on average 93% of the 2014-2020 programming period’s available
funds for renewable energy projects had been contracted. In line with market development trends,
most applications contained solar PV projects; solid biomass projects were contracted only among the
Regional Development calls open to municipalities. The report states that less projects for biomass
installations applied for funding then expected when planning the OPs. The report is missing
information on KEHOP calls to refurbish district heating systems via energy efficiency measures and
renewables. As regards home renovation and energy efficiency activities, the report contains no data
about the number of biomass and pellet stoves purchased with the help of investment grants. In the
survey among 1000 persons, which backed the data analysis, none of the responded addressed the
plan to invest in modern biomass stoves. Households which target energy efficiency activities plan on
investment rather into insulation and replacing windows and outdated gas stoves (TRENECON Kft.,
2020).
In the new programming period (2021-2027), the Hungarian government plans to earmark further
funds for supporting investment into the renewable energy economy via the KEHOP+, GINOP+, and
TOP+ programmes as well as the Just Transition Fund (eligible counties are Heves, Baranya, and
Borsod-Abaúj-Zemplén).29
While structural funds provide significant support volumes to renewable energy investments, project
development is hindered by irregular open calls. The calls failed to attract solid biomass projects. In
the case of district heating projects, the sector’s price regulation regime serves as a burden to project
financing, including for projects that have received a support decision.
2.1.1.4
Social support programme for firewood
Since 2011, the Hungarian government has operated the Social Fuel Programme with the aim of
assisting small settlements affected by (energy) poverty. Municipalities with less than 5000 inhabitants
may apply to the Ministry of Interior for non-refundable support, which can be spent on providing
firewood or lignite to low-income households. In 2019, the Hungarian governmental budget
earmarked 5000 M HUF (about 14 M EUR) for the Social Fuel Programme of 2020.30 In recent years
more than 70% of Hungarian municipalities took advantage of the programme, which shows that the
programme serves an important role in supporting low-income households. The budget, however, is
very low and, as reported by Habitat for Humanity Hungary, the distribution of support does not
efficiently take into account the indigence of settlements and does not take into account at all how
many households use firewood for heating, resulting in higher average support amounts per capita in
less indigent municipalities (Bajomi, 2018). Burning firewood (and lignite), which is used predominantly
in homes with poor energy efficiency ,causes serious air pollution and health risks in rural areas. In
2019, 10 % of the municipalities participating in the social fuel programme chose support for providing
lignite, 90 % for providing firewood to households (Atlatszo, 2020). In 2019, 4485 M HUF (about 12.8

29
30

Source: Public announcement by Deputy State Secretary for Climate Barbara Botos, 6. April 2021.
Act LXXI of 2019 concerning the year 2020 central budget of Hungary, Appendix 3., I.8.
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M EUR) was spent on firewood (205 685 m3) and 514 M HUF (about 1.5 M EUR) on lignite (14 637
tons).31
Figure 26 - Energy content of firewood (hardwood and softwood) and lignite provided by eligible municipalities to
households via the Social Fuel Programme (GJ, 20015-2020)
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Comment: In 2018 the Hungarian government added 1 M HUF to the 2017 budget. (see 2017 addition)
Source: own calculation, based on data from the Ministry of Interior

Conclusion
After having analysed the available support schemes for solid biomass in Hungary, it can be stated that
the current schemes fail to motivate new investments in either the electricity or the district heating
sector. While the feed-in tariff system (KÁT) served an important role in transforming lignite-based
electricity generation to using less emitting biomass in the first decade of 2000, the available tariffs
were not attractive enough to enable green field investments. At current price levels, biomass plants
have no chance to gain support in the technology neutral auctions of METÁR, unless there is a targeted
change in the tender conditions. The annual price regulation based on natural gas prices hinders longterm project planning and financing in the district heating sector. Households may receive firewood
(and lignite) from the Social Fuel programme, but in less-developed regions these fuels are burnt in
poor energy efficiency homes. Modern and efficient biomass and pellet stoves are rather used by a
niche of households.

31

Source of data: Ministry of Interior, Department for Municipal Affairs

44

2.1.2 Source and sustainability of biomass
In Section 1.4.1 we described the potential interpretations of the term “sustainability” when it comes
to forest management and LULUCF requirements. In this section we focus on the criteria for the
energy use of biomass and analyse which requirements apply for solid biomass-based energy
production.

2.1.2.1

European Union framework

Article 29 of RED II imposed besides of the harvesting and LULUCF requirements (as described in
Section 1.4.1) also criteria for minimum efficiency, and GHG saving, and also for agricultural biomass:
1. Efficiency
The efficiency criteria (Art. 29.11) set efficiency standards for new power plant, with the following
ranges and minimum efficiency:
●
●

●
●

no efficiency requirement for new plants of less than 50 MW thermal capacity
for installations with a capacity of 50 - 100 MW, high-efficiency cogeneration, or in the case of
cogeneration is not cost-effective (electricity-only mode), meeting the best available
techniques requirements32
for new plants above 100 MW, cogeneration or efficiency of at least 36% in the case of
cogeneration is not cost-effective
no requirement for power plants applying biomass CO2 capture and storage (CCUS).

2. GHG criteria
Art. 29.10 requires accounting for CO2 emission from fossil fuels burned during biomass harvesting,
manufacturing, and transport, as well as non-CO2 emissions from biomass combustion. Calculated
emissions are compared to the following standard values: 80 g CO2eq/MJ for heat and 183 g CO2eq/MJ
for electricity. For heating, in the case of coal substitution, the comparator is 124 g CO2eq/MJ.
Even though the Act on concerning the promotion of the use of renewable energy for transport and
the greenhouse effect reduction of energy used for transport purposes33 (Biofuels Act) was amended
through the transposition process, which serves to ensure GHG-saving in the case of biofuel, in the
case of solid biomass, GHG saving criteria on solid biofuels are not included.
3. Dedicated criteria for agricultural biomass
Art. 29.2 and 29.3 include dedicated criteria for biomass from agricultural land:
●

Operators or national authorities have monitoring or management plans in place in order to
address the impacts on soil quality and soil carbon. Information about how those impacts are
monitored and managed shall be reported.

32

See: Commission Implementing Decision (EU) 2017/1442
1. 33
2. Act CXVII of 2010 concerning the promotion of the use of renewable energy for transport and the
greenhouse effect reduction of energy used for transport purposes (Biofuels Act)
. Link
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●

Agricultural biomass should not have originated from land which was (before 2008) primary of
highly biodiverse forest or other wooded land, or land designated to nature protection
purposes of highly biodiverse grassland.

The “Fit-for-55” package, published by the EC on 14 July 2021, contains a huge set of proposals to
revise and update EU legislation. The aim is to make sure that the Member States get on track to
reach the new 55% GHG emission reduction target by 2030, needed for climate neutrality by 2050.
The package includes (among others) a proposal to revise the Renewable Energy Directive, the
LULUCF Regulation, and the legislation for alternative fuels, which aim at strengthening
sustainability criteria for biomass use. The proposal for RED III introduces the following important
amendments compared to RED II:
● Applying existing land criteria (e.g. no-go areas) for agricultural biomass to forest biomass
(including primary, highly diverse forests and peatlands).
● Reduction of the capacity limit for agricultural and harvesting criteria to a total rated
thermal capacity of 5 MW.
● Exclusion of saw logs, veneer logs, stumps, and roots to produce energy from public subsidy.
● GHG saving thresholds for electricity, heating, and cooling production from biomass fuels
would also apply to existing installations (not only new installations).
● From 2026 on, support should not be given to electricity-only plants using forest biomass,
with the exception for the Just Transition Regions or installations using biomass CCUS
technology.34
Another key document that will affect eligibility for financial support of biomass installations is the
proposal on the revised Climate, Energy and Environmental Aid Guidelines (CEEAG), the public
consultation of which closed in August 2021. The revision of the state aid guidelines reflects the new
EU policy objectives of the European Green Deal.35

2.1.2.2

National framework

The transposition of the RED2 sustainability criteria was carried out with a short delay in Hungary.
The modification of the Hungarian Biofuels Act of July 2021 imposed the term ”solid biomass fuels”.
After the completion of this report, additional decrees were issued in October and December 2021 to
round out the implementation process.36

34

COM(2021) 557 final, Proposal for a DIRECTIVE OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL
amending Directive (EU) 2018/2001 of the European Parliament and of the Council, Regulation (EU) 2018/1999
of the European Parliament and of the Council and Directive 98/70/EC of the European Parliament and of the
Council as regards the promotion of energy from renewable sources, and repealing Council Directive (EU)
2015/652
35
Point 107. of the CEEAG_Draft_communication_EN.pdf (europa.eu) proposal for example states that “where
biomass is supported, they must not receive incentives to generate electricity or heat at times when this would
mean zero air pollution renewable energy sources would be curtailed.”
36
All these legislative acts to transpose the RED2 sustainability criteria were implemented after this report was
closed. Yet, we provide a list: Act 117/2010 – Biofuels Act, Gov. Decree 821/2021. (XII. 28.) on sustainability
criteria and verification, Ministry Decree 34/2021. (X. 6.) AM on certain rules for the sustainable cultivation of
biomass for renewable energy production, Ministry Decree 68/2021. (XII. 30.) ITM on rules for the calculation
of greenhouse gas emission avoidance related to compliance with sustainability requirements
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In Hungarian legislation, the feed-in tariff scheme for renewable electricity producers imposed
safeguards for sustainable biomass-to-energy. Gov. Decree 389/200737 states that, to be eligible for
feed-in tariff support, biomass must be sourced from sustainable forestry (verified by the forestry
authority or, in the case of imported wood from a third country, by an FSC certificate38). The necessity
for sustainable forestry, however, was omitted from Government decree 299/201739 which regulates
the new premium support scheme METÁR. This might be explained by the Forestry Act, which puts
sustainability as its first principle, but serves with an unpleasant message. Government decrees
389/2007 and 299/2017 both state that biomass used for electricity generation cannot be suitable for
food purposes and impose efficiency requirements on installations using biomass. The Hungarian
Electricity Act, furthermore, states that operational support for renewable electricity cannot be
provided for illegally sourced woody biomass, or for using block-wood or higher quality wood. 40
However, the law contains no direct reference to the source of non-forestry biomass, which leaves the
source and sustainability of agricultural biomass unregulated while the transposition of RED II is
delayed.Currently, most of the supported biomass-to-electricity plants receive feed-in tariff support,
while Mátra power plant (which co-fires lignite and biomass) receives brown premium support.
In the District Heating Act there is no reference to renewables (and biomass) use, thus any
requirements concerning the source or sustainability of biomass used in district heating systems are
also missing. In addition, no special requirements exist for being eligible for the preferential 4.5% rate
of return (see Chapter 2.1.1.2). Ministerial Decree NFM 55/201641 sets technical specifications for
renewable energy installations benefitting from support from EU funds and domestic financial
resources, as required by Article 13 (2) and (6) of the RED. Annex 1 of the Decree contains requirements
for biomass heating installations (e.g., min. 85% boiler efficiency, threshold for particulate matter
emissions, documentation of emissions to be verified by accredited laboratories, several technical
specifications), while Annex 7 deals with electricity generating biomass installations and their
requirements (e.g., 37% min. electric efficiency for electricity only installations and min. 75% efficiency
in the case of CHP plants.).
Statistics show an increasing volume of biomass used for heating purposes by the industry sector (see
Chapter 2.2.1). Solid biomass use which does not receive support does not face any sourcing and
sustainability criteria, either.
As regards safeguards in Hungary for the sustainability of biomass sources used for energy production,
our analysis shows that provisions have been imposed for operational support schemes KÁT and
METÁR. These provisions assume that forestry biomass is in any case sustainable. Currently, a large
part of biomass use is left without any safeguards, e.g. woody biomass from outside the scope of the
Forestry Act, agricultural biomass sources or the district heating sector. The biggest consumer of
firewood is, however, the household sector, for which not even EU sustainability criteria apply.

37

Government Decree No 389/2007 (XII. 23.) on the mandatory off-take and off-take price of electricity
generated using energy produced from renewable energy sources or waste and cogenerated electricity
38
The minor role that FSC certificates play in Hungarian forest management is described in Chapter 1.5.2
39
Government Decree No. 299/2017. (X. 17.) on the feed-in tariff for renewable electricity and the premium
tariff
40
Act No. 86 of 2011 on Electricity, 10. § (2)
41
Decree of the Ministry of National Development No. 55/2016. (XII. 21.) on technical requirements for
renewable energy installations benefitting from support for acquisition and maintenance
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2.1.3 Certification and verification
The main authorities responsible for verification and certification as regards the source and
sustainability of biomass fuels in Hungary are the Forestry Authority, the National Food Chain Safety
Office (NÉBIH), and the HEA.
As set down by the KÁT Gov. Decree 389/2007, the Forestry Authority certifies that biomass used for
energy purposes originated from sustainable forest management. From interviews with stakeholders,
we learnt that upon request from biomass users (i.e., biomass power plant operators), the Forestry
Authority issues this certification annually. Wood suppliers provide information to biomass users about
the forest subcompartments (erdőrészlet) where the biomass originates from. Based on this list of
subcompartments, the biomass user requests the Forestry Authority to certify sustainable forest
management. This certificate is thus issued subsequently, i.e. after biomass fuels have already been
burnt. We found no legislation that describes the criteria and the procedures for issuing this
certification; also, we are not aware of any legislation that would ensure that the use of biomass
sources that prove to have originated from unsustainable forest management are not accounted
towards the renewable energy target and receive no operating support.
The Forestry Authority also issues different allowances and factsheets that confirm that the wood
material was produced with their permission. To be able to prove conformity with the operating
support (feed-in tariff and premium) regulations, power plant operators request wood suppliers to
provide the operation sheet (műveleti lap) and the delivery note and request the above-mentioned
sustainability certificate from the Forestry Authority. Major power plants and district heating plants
tend to pool their procurements and delay payments until the supplier files all the required certificates.
The delivery note is issued in line with the EU Timber Regulation (Regulation EU No. 995/2010 – EUTR),
which prohibits the placing of illegally harvested timber or timber products derived from such timber
on the internal market. The EUTR competent authority is the NÉBIH. Member States must ensure that
timber and timber products are traceable, so actors in the timber value chain must keep records of
traded and carried timber and several timber product type and volumes. The delivery note issued to
the trader contains all relevant data of the biomass material. It must be kept for the records and must
be presented by the carrier in the case of an inspection by the competent authority. While forestry
biomass is well tracked and verified, solid biomass from land out of the scope of forestry regulation is
much less rigorously tracked. In the case of species covered by the Forestry Law42, harvesting outside
of forests must be notified to the Forestry Authority or the municipality, but no authority allowance
and no operation sheet with technical details are issued. In the case of species not covered by the
Forestry Law (e.g. azarole, blackthorn), harvesting can be carried out without any notification. No
official documents register the harvesting of these species, so only estimates exist about their volume.
Delivery notes, however, keep track of their inland transport. In the case of these delivery notes, the
place of harvesting is self-reported by the carrier of the biomass fuel. 43
NÉBIH carries out regular inspections among the members of the timber value chain; inspections plans
are available on the authority’s website. The EUTR authority, however, does not aggregate data figured

42

Act No. XXXVII of 2009 on forests, on the protection and management of forests
According to interviews with stakeholders, EUTR regulations are implemented with uneven rigour in
neighbouring EU Member States. Non-EU countries (RS, UA) lack certification schemes of similar care. As a
result, power plants and district heating plants often refuse to use imported wood, due to the uncertainty of
the origin of the biomass fuel, and thus the risk of failing to meet the requirements of the support schemes.
This ensures no level playing field for imported wood.
43
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on delivery notes. An obligation for the actors of the value chain to submit regular data to the authority
would produce important information about the volumes of biomass transported within Hungary.
The HEA is the competent authority for administering and verifying eligibility for operational support
for renewable electricity. When applying for operational support, HEA requests biomass power plant
operators to self-declare conformity with the regulations for the source of biomass described in
Chapter 2.1.2.
Gov. Decrees 299/2017 and 389/2007 request HEA to carry out inspections to check eligibility for
operational support. Based on HEA’s annual reports to the Hungarian Parliament, inspections are
carried out regularly, however since 2017 no public information is available on HEA’s website about
the methodology and results of these inspections. According to information provided by HEA,
inspections are randomised, also taking into account data from the administrative activity of HEA and
notices from other authorities. Inspections are mainly carried out in form of data requests, selfdeclaring of conformity with regulation, and document inspections (e.g. wood supply contracts, FSC
and Forestry Authority certificates). These inspections are only set to provide proof of conformity with
the above-mentioned regulations for eligibility of support; thus, there is no legal background to check
further information on the biomass used (e.g., in the case of wood from outside the scope of the
Forestry Act). No decision on illegitimate support has been issued so far by HEA by reason of biomass
use.
As described above, as regards biomass used in district heating systems, HEA has no legal basis to check
the source and sustainability of biomass. During the permitting procedure, biomass purchase
agreements must be presented to HEA.
Another authority which keeps records of timber freights is the National Tax and Customs
Administration (NAV), which oversees the Electronic Public Road Trade Control System (EKÁER). The
EKÁER aims to minimize the possibility of VAT fraud and was implemented as of 1st January,2015 in
Hungarian public road transit. Firewood and other solid biomass fuels are regarded “risky products”
according to their customs registration codes; thus, to be transported in domestic turnover, above 500
kg total freight volume or the value of 1 M HUF, their transport must be notified and an EKÁER
registration number must be obtained.44 Exemption from the EKÁER is possible if the notifiable goods
are transported within a distance of 20 km.45
When solid biomass is sold directly to households as firewood, neither certification of sustainable
origin nor an EKÁER registration is required. Firewood travels with a delivery note due to the EUTR
obligation and, as of 1st July 2016, buyers of firewood must receive an information leaflet46 from the
trader. This leaflet contains information for the buyers about which species are suitable for firewood,
a recommendation to buy firewood by volume rather than by weight, and advice on energy efficiency
measures. In each case, a receipt must be issued by the firewood seller.
In the case of the Social Fuel Programme, firewood must be sourced from forests registered by the
Forestry Authority and its origin must be documented via a delivery note.

44

Decree No. 51/2014. (XII.31.) NGM of the Minister of National Economy on determining risky products
related to the function of the Electronic Public Road Trade Control System
45
While preparing this report, we sent a public data request to the National Tax and Customs Administration to
gain information about the volumes of firewood and other solid biomass fuels in inland transport captured by
the EKÁER system. We did not receive any data before the submission of this report.
46
The leaflet is available on the competent authority’s website:
https://portal.nebih.gov.hu/documents/10182/1655465/Tuzifa+vasarloi+tajekoztato.pdf
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The value chain of agricultural biomass used for energy purposes is less documented in Hungary, which
will be strengthened with the transposition of the RED II sustainability criteria. According to data from
HEA, a significant part (31%) of solid biomass used in the transformation sector is agricultural biomass
(See Chapter 2.2.1.).
Conclusion
Several authorities are responsible for overseeing the certification and verification of the source of
solid biomass fuels. Along the value chain, the transport of firewood is best documented due to the
EUTR and EKÁER systems. However, these focus on the prevention of illegal logging and tax fraud, and
do not deal with sustainability. The certificate of sustainable forest management issued by the Forestry
Authority is a weak instrument for assuring sustainability as it is issued subsequently, i.e. after having
burnt the biomass fuels. We found no legislation which regulates the consequences if biomass proves
to originate from unsustainable sources.

2.1.4 Evaluation of the regulatory framework
Our main findings derived from the above-described regulatory framework are the following:
Weak safeguards for sustainable biomass-to-energy use
A systematic review of current legislative provisions dealing with sustainability in the biomass-toelectricity and biomass-to-heat sector should be carried out in order to strengthen safeguards against
unsustainable biomass use. The yearly sustainability certificate issued by the Forestry Authority as
requested by the feed-in tariff regulation does not provide additional safeguards than the Forestry Act
itself.
No sustainability requirements for non-forestry biomass
Currently sustainability requirements apply only to solid biomass sourced from areas covered by the
Hungarian Forestry Act. This leaves agricultural biomass and a significant part of woody biomass
without any sustainability criteria. After the transposition of RED II, however, power plants using
agricultural feedstock and residues will have to comply with the new sustainability and GHG emission
requirements imposed by new monitoring and management systems that rule out agricultural biomass
produced in “no-go areas”, i.e. biodiverse and high-carbon-stock lands.
No sustainability and origin criteria for biomass used for district heating
Other than in the electricity sector, no legal requirements exist for the source and sustainability of solid
biomass used in district heating installations. Neither illegally nor unsustainably sourced biomass is
ruled out by current legislation. Without a legal basis, inspections of biomass sources also do not take
place. Hungarian legislation must be complemented with provisions that assure that only biomass
sources in line with the criteria of RED II are accounted towards renewable energy targets and may
receive financial support.
No centrally aggregated wood trade data
Although producers and traders of wood material are obliged to keep certification documents of each
harvest and sale under EUTR, data is not reported to the EUTR authority for centralized aggregation.
The EUTR competent authority could play a central role in tracking volumes of timber and timber
products’ trade if compulsory reporting requirements were introduced. Wood from non-forest land is
especially at risk of estimation errors and data loss. The Tax and Customs Authority potentially
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aggregates data of wood transactions at a national level due to its operation of the EKÁER. Data are
not publicly available. For further information on data uncertainties see Chapter 2.2.3.
No linkage between authorities in charge
There are several authorities who require registry and reporting of various data regarding wood
harvest, sale, and purchase of wood material: the Forestry Authority, the EUTR authority, the tax and
customs authority, the energy authority, the statistical office. Their knowledge should be pooled and
centralized intelligence with common definitions and product categories on wood material and
biomass should be established.
The Social Fuel Programme
The Social Fuel Programme provides some support to low-income households living in small
settlements, but does not effectively consider the level of indigence. The programme should be
reassessed to better use limited financial and natural resources. Burning wet firewood is not only
harmful from an energy, but also from an air pollution point of view. Municipalities and forestry
managers shall develop concepts how to assure that firewood of the Social Fuel Programme is dry and
suitable for burning, e.g. by providing storage capacities, determining a minimum timeframe between
cutting and burning, or purchasing based on the energy content instead of volume.
The most important laws and regulations for biomass use for heating and electricity generation are
summarised in 6.1
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2.2 Biomass use for energy – factsheets
In this chapter we use the National Energy Balance as of the EUROSTAT submission to draw a full
picture of biomass use for energy in Hungary. In our analysis we focus on primary solid biomass only,
i.e., we exclude biogas, biomethane, and liquid biofuels.

2.2.1 National Energy Balance
The national energy balance of Hungary shows that “combustible renewables and waste” accounted
for 114 PJ (10%) of the energy supply in 2019 (Figure 275), 86 PJ of which was the total energy supply
of primary solid biomass and 3.1 PJ the total energy supply of renewable municipal waste.
Figure 27 - Domestic supply of energy in the Hungarian national energy balance, 2019 (TJ, %).
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Solid biomass use experienced an increasing trend at the beginning of the 2010s but peaked in 2013.
The decline in recent years has been caused by significantly shrinking final consumption of solid
biomass by households, which could not be outweighed by growing biomass use in the industry sector.
Figure 28 - Major items for 'Primary solid biomass' in the Hungarian energy balance, 2010-2019, TJ
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As solid biomass use takes a significant part of the final renewable energy consumption of Hungary,
the decreasing biomass use of households also caused a decline in Hungary’s renewable energy share
as of 2013.
Figure 29 - Sectoral and overall renewable energy shares, Hungary, 2010-2019, %
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While regarding the total solid biomass consumption, most biomass sources are woody biomass (85%
in 2019, according to data from HEA). In the transformation sector, the percentage of agricultural
biomass is significant; in 2019, agricultural biomass accounted for 31% of solid biomass used in the
this sector (Figure 308). In Pécs, the 38 MW biomass power plant of Pannon-HŐ Energetikai Termelő
Kft. uses solely agricultural biomass as fuel, and also other biomass power plants and district heating
plants have agricultural biomass in their biomass fuel mixes (e.g. Mátra power plant). Compared to
woody biomass – where the consumed amounts have been stable in the last three years according to
HEA data – the amount of agricultural biomass used in the transformation sector varied between 7000
and 9500 TJ/yr recently. As described above, while for woody biomass (used in the electricity sector)
the Forestry Law, EUTR scheme, and renewable energy support schemes KÁT and METÁR imposed
some criteria for the traceability and sustainability of biomass, currently no such criteria exist for
agricultural biomass used in either electricity or heat generation.
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Figure 30 - Composition of solid biomass sources in the total solid biomass consumption and in the solid biomass consumption
of the transformation sector, 2017-2019, TJ
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It must be noted that data collection and data processing methodologies for biomass use differ in the
case of the different sectors. These methodologies and resulting data uncertainties will be described
in the next sections.

2.2.2 Statistical methods and processes behind biomass-to-energy data
The HEA is the responsible body for energy statistics in Hungary – as a member of the official statistical
service. The HEA received its accreditation by the Central Statistical Office (KSH) in 2018. Data
disseminations are in line with the HEA Dissemination policy47 and the Revision policy48.
The legal basis for HEA’s energy statistics activities is laid down by the EU Regulation on energy
statistics49, the EU Directive on energy efficiency50, the Act on Official Statistics51, the national sectoral
laws on electricity, natural gas supply and district heating, and the government regulation on the
OSAP52. Data on energy supply and energy consumption for the energy balance are collected and
processed separately, based on monthly and yearly data collections in the different sectors. Obliged
parties submit data electronically via the Statistical Information Database (SIA) system, with
explanatory notes provided on HEA’s website.53 HEA reports energy statistics regularly to national
(Hungarian Central Statistical Office) and international (Eurostat, International Energy Agency)
institutions.
In the transformation sector, data collection is comprehensive, which means that all companies that
produce, stock, or trade energy sources, or supply electricity or district heating, provide regular data
47

Available at: http://mekh.hu/download/5/39/60000/dissemination_policy.pdf
Available at: http://mekh.hu/download/6/39/60000/revision_policy.pdf
49
Regulation (EC) No 1099/2008 of the European Parliament and of the Council of 22 October 2008 on energy
statistics
50
Directive 2012/27/EU of the European Parliament and of the Council of 25 October 2012 on energy
efficiency, amending Directives 2009/125/EC and 2010/30/EU and repealing Directives 2004/8/EC and
2006/32/EC
51
Act CLV of 2016 on Official Statistics
52
Governmental Decree 388/2017 (XII.13.) on the Mandatory Reporting of the National Statistical Data
Collection Programme (OSAP)
53
Available at: http://mekh.hu/statisztikai-informacios-adattar-osap
48
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to HEA according to the OSAP Gov. Decree. In the industry sector, transport sector, and other sectors
(excl. households), the list of organisations obliged to submit data is determined via sampling. The
simple random sampling is based on the list of economic organisations provided by the KSH,
considering the NACE codes54 and numbers of employees. HEA prepares yearly sampling plans and
assesses the samples regularly (Central Statistical Office, 2018).
In the household sector, the statistical methodology for estimating solid biomass consumption is
determined in collaboration with KSH, based on the results of an energy module added to the
Household budget and living conditions survey (HKÉF) run by KSH, and building-energy calculations
performed by HEA. This new methodology was introduced in 2016 (affecting 2015 data), due to EU
Regulation 431/201455. The modification of the energy statistics regulation requires separate
calculation of household energy consumption based on their consumption for different purposes (for
space heating and cooling, water heating, cooking, etc.). The change in methodology resulted in a
sudden increase in the reported amounts of biomass consumed by households. This also affected the
Hungarian renewable energy share. The percentage of renewable energy consumption within the
Hungarian final energy consumption rose from 10% to 14% in 2015 due to the revised statistical
methodology (Grabner, 2017,Figure 319). The renewable energy share set by the RED directive for
2020 for Hungary is 13%. Solid biomass data were revised in the energy balance back until the year
2005.
Figure 31 - The effect on the Hungarian renewable energy share due to the revision of household energy statistics

Source: presentation of Péter Grabner, executive vice president of HEA at that time
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NACE refers to the Statistical Classification of Economic Activities in the European Community (for the French
term "nomenclature statistique des activités économiques dans la Communauté européenne). The Hungarian
activity classification (TEÁOR’08) is identical with NACE Rev.2. Statistical Classification.
55
Commission Regulation 431/2014 of 24 April 2014 amending Regulation (EC) No 1099/2008 of the European
Parliament and of the Council on energy statistics, as regards the implementation of annual statistics on energy
consumption in households
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The yearly HKÉF includes two questions related to biomass use of households: their consumption of
biomass fuels and the corresponding expenditures. To be able to assess the used amounts of biomass
fuels in depth, in 2016 HEA and KSH collaborated on adding an extra energy module to the HKÉF
questionnaire. In 2016, the sample of the HKÉF survey included 1350 respondents. Information derived
from the energy module was being upscaled to the national scale by KSH. Data were cross-checked
and adjusted with building energy calculations based on the typology of residential buildings in
Hungary by HEA. HEA used the building typology developed during the Intelligent Energy Europe
projects TABULA and EPISCOPE.56
Since 2016, the solid biomass consumption data of households have been extrapolated annually by
HEA, based on household yearly consumption of other fuels (mainly natural gas and lignite) and
temperature correction. In 2020, a new energy module with a new set of energy related questions was
devised by HEA and added to the 2020 household survey.57 The new set of questions shall ensure
better data quality. Results will be available in Autumn 2021.

2.2.3 Assessment of forest biomass related energy data uncertainties
REKK showed in its report (Regional Centre for Energy Policy Research, 2019) that in Hungary there is
a notable gap between official data on forest wood harvested for energy purposes and final energy
consumption from wood resources. Data uncertainties in the forestry sector have been described in
Chapter 1.2.4. In this section we focus on possible uncertainties of biomass-to-energy related data,
which could affect the demand side of woody biomass. In Chapter 3 we analyse in depth whether,
based on our current analysis and latest data, we still see a supply-demand gap and what effect this
gap can have on the biomass targets set for 2030 and sustainability.
As biomass use makes up a significant part of Hungary’s renewable energy consumption, data accuracy
is key to providing valid information on biomass consumption. As shown previously, a change in
accounted biomass use has a serious effect on Hungary’s renewable energy share, so the issue has farreaching policy implications.
The main source of biomass-to-energy related statistics are data collected and calculated by HEA, the
authority responsible for energy statistics.
●

Biomass-to-energy data in the transformation sector
All actors in the energy market (electricity, district heating, transport) are obliged to submit
data to HEA on a regular basis. Data uncertainties may derive from the fact that data are selfreported, e.g., as regards the share of biomass in co-firing, or in mixed fuels, or the renewable
share of waste. According to information provided by HEA, data are cross-checked with
previous years and with data submitted by the organisations to HEA in line with its monitoring
responsibilities.

●

Biomass-to-energy data in industry and other sectors (excluding households)
Energy consumption data are collected from a predefined group of economic actors, based on
representative sampling. Data here are also self-reported. Samples are updated and evaluated
regularly. Data uncertainties may arise from possible mistakes when reporting fuels into the
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Source:
https://episcope.eu/fileadmin/tabula/public/docs/brochure/HU_TABULA_TypologyBrochure_BME.pdf
57
Source: https://www.ksh.hu/docs/hun/info/02osap/onk/2154/d202154_2.pdf
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various fuel categories (mostly relevant in the case of agricultural products and biomass
waste).
●

Biomass-to-energy data in the household sector
For the new survey in 2020, HEA updated the questions of the energy module, based on
experiences of the first energy module in 2016. More indirect questions were asked to reduce
data reporting mistakes (e.g., “How do you sense indoor temperature during the winter
season” instead of “What is your average indoor temperature”). Respondents could give
information about primarily, secondarily, and tertiarily used fuels and heating installations, as
well as expenditure for different fuels separately. Detailed questions dealt with the type and
source of solid biomass fuels used, including waste wood products.
In low-income rural areas, households often burn waste. Data uncertainty may arise from the
unwillingness to report amounts of waste and waste wood products burnt. (Due to the harmful
effects on air quality burning of waste, fallen leaves and organic waste is prohibited and can
be fined by municipalities and the Hungarian National Organisation for Rescue Services.)
Further data uncertainties may derive from the sample of the HKÉF and its energy module.
The sample included 1350 households in 2016. The weights for upscaling have been adjusted
to age and gender, socioeconomic status and education, municipality and household size. Due
to the small sample size re-weighting does not take into account regional differences. The
tendency that solid biomass use is more frequent in low-income rural areas58, along with the
spatial differences in firewood use as shown in Figure 20 might cause loss of robustness when
upscaling survey data.
After upscaling, KSH household survey data results are cross-checked and adjusted with
building energy calculations, carried out by HEA. When calculating heating energy
consumptions in buildings, HEA assumed lower indoor temperatures in the case of biomass
heating, to reflect that biomass is often used by low-income households. This allows a more
conservative calculation. Data are also calibrated with exact consumption data for natural gas
and lignite, available at HEA, which enhances the trustiness of the methodology. Uncertainties
remain, resulting from the methodology based on the household survey.

●

Biomass transport and trade
On the supply side, data can theoretically be captured from the inland transport of biomass
sources outside the scope of the Forestry Law. Unfortunately, the Hungarian EUTR authority
(see Chapter 2.1.3), does not collect and aggregate data from market actors, though
aggregated data from the delivery notes of transported timber and other wood material could
not only verify the amounts reported by forestry authorities but also inform about amounts of
other solid biomass fuels of non-forest and agricultural origin.
Data of solid biomass fuels might also be captured from the EKÁER. Data, however, are not
publicly available. We contacted the National Tax and Customs Administration with data
requests but could not get an answer before submission of this report.
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This finding is backed by the data of the Social Fuel programme. No exact territorial data are available for the
biomass consumption of households.
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Conclusion
While there are uncertainties stemming from the methodologies used for calculating the use of solid
biomass fuels for energy purposes in Hungary, the methodologies used by HEA seem robust and
trustworthy. HEA notified the EU of the change of methodology as regards the heating energy
consumption of households.
Data from the EUTR and the EKÁER do not serve as input for official energy statistics; however, if
collected and processed comprehensively, they could be used for estimating the amounts of all solid
biomass fuels in inland transport and for verifying official statistics.

2.3 Biomass-to-energy – goals and measures
In this chapter, we explore how biomass-to-energy fits into the country’s currently approved climate
policy objectives and renewable energy targets. While the National Energy Strategy seems cautious
about further increasing the use of biomass, the NECP envisages a further growth in biomass utilisation
in Hungary until 2030. The Long-term strategy, which has a perspective till 2050 and targets net-zero
emissions, assumes constantly decreasing biomass consumption.

2.3.1 National Energy Strategy
The latest Hungarian energy strategy59 was adopted by the government in January 2020. This strategy
aims at strengthening energy independency and has four priorities: 1) to put consumers into the focus;
2) to further strengthen supply security; 3) to achieve a climate-friendly transformation of the energy
sector; and 4) to promote innovation and economic development.
Even though solid biomass plays a significant role in current Hungarian renewable energy consumption
and energy consumption of (mainly rural) households, the strategy does not devote an important role
to it in the coming decades. In the electricity sector, investments will be dominated by solar PV and
the greening of the transport sector is pictured through electrification. In the heating sector, the
strategy focuses on decreasing natural gas consumption both in district heating and individual heating
of households. One of the strategy’s dedicated projects is the Green District Heating Programme,
which aims at increasing the share of high efficiency cogeneration, waste-to-energy, and the use of
renewable energy sources, preferably geothermal energy, solar thermal energy, biogas. The strategy
is cautious concerning solid biomass for district heating, and it points out that certification and proof
is needed that the CO2 sequestration potential of forests is not harmed, and that biomass is sourced
in a sustainable way.
One of the main concerns of current biomass use in Hungary is the inefficient and polluting use of
firewood (and often waste) in rural areas. The strategy mentions at one point the need to modernise
poor efficiency household biomass burning to ease the living standards of vulnerable households, but
it fails to address this problem when presenting its flagship project “Energy conscious and modern
households”.
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The new National Energy Strategy (2030, with an outlook up to 2040)
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The Strategy does not deal with the generally known issue of data uncertainty and the inadequacy of
firewood supply data compared to the firewood consumption data implied by the official Energy
Balance of Hungary (see Chapter 2.2.3).

2.3.2 National Energy and Climate Plan
The NECP was prepared according to the 2018/1999/EU Governance Regulation60 and was submitted
to the EC in January 2020. The NECP serves as the most important planning tool for the decarbonisation
of the Hungarian economy.
The main targets of the NECP are to strengthen energy sovereignty and energy security, to keep
household energy prices low, and to decarbonise the energy sector with the use of nuclear energy and
renewables. In addition, the modernisation of Mátra power plant, which co-fires lignite and biomass
and accounts for 14% of the Hungarian GHG emissions, is at core of the decarbonisation plans. Coalto-gas switch, the use of refuse-derived fuel (RDF), and the installation of solar PV and energy storage
are planned, along with social measures to decrease the negative economic and workplace effects in
the region.
The NECP aims to diversify the current Hungarian renewable energy utilisation mix, mainly by adding
significant solar PV capacities to the electricity system. This will lessen the dominance of solid biomass.
The current share of 80% biomass within final renewable energy consumption shall decrease to twothirds in 2030, according to the WAM scenario. The document also acknowledges that biomass use for
energy purposes poses environmental risks by stating that “it is important to satisfy growing demand
for energy from biomass with the lowest possible environmental impact, taking into account optimal
conditions for energy, forestry, soil science, agriculture, nature conservation, and transport.”
As regards the role of biomass, the NECP only provides trajectories for the use of bioenergy in
electricity production and heating consumption, i.e. there is no distinction in the data sheets between
solid biomass, bioliquids, and gaseous biomass. Biogas production and consumption plays a minor role
in Hungary; 79 MW of installed biogas capacity provide 7% of renewable electricity production. At the
site of Kaposvár sugar factory, biomethane is produced and injected into the national gas grid,
accounting for a 0.6% share of biogas in the grid.61 It can be expected that, like the current situation,
most of the bioenergy consumption will keep coming from solid biomass.
Despite the above-mentioned concerns related to biomass-to-energy, the trajectories of the NECP
predict a significant increase in bioenergy use until 2030. In the electricity sector, renewable electricity
from bioenergy is expected to increase from the 2092 GWh in 2019 to 3328 GWh in 2030 (+60%), and
installed capacities from 453 MW in 2019 to 796 MW in 2030 (+75%) in the WAM scenario62 (see Figure
3230). This significant increase, is in our opinion, not backed by policy measures. As described in
Chapter 2.1.1 (support schemes), the current feed-in-premium support scheme for new renewable
electricity installations awards support via technology neutral tenders, where biomass must compete
with lower-cost solar PV. The brown premium (which allows provision of support to depreciated
biomass plants) only prevents the shutdown of biomass capacities after the feed-in tariff support
period of these plants ends.
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Regulation (EU) 2018/1999 of the European Parliament and of the Council of 11 December 2018 on the Governance of
the Energy Union and Climate Action
61
62

Source of data: EUROSTAT SHARES
Source of actual data: EUROSTAT
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Figure 32 - Expected growth in electricity generation and heat consumption from bioenergy.
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The NECP states that bioenergy based thermal energy consumption will increase by 28% between 2016
and 2030 in the WAM scenario, followed by stagnation after 2030. Compared with 2019 data, the
planned increase will even account for 54%, as the use of solid biomass has seen a continuous
decreasing trend since 2016 in the household heating sector. Policy measures for increasing bioenergy
use in the heating sector are the Green District Heating Programme, investment support for efficient
biomass boilers and heat pumps (as an alternative to individual heating with biomass), and the planned
but not further elaborated support for energy communities.
The Green District Heating Programme is much emphasized by both the energy strategy and the NECP.
As shown in Chapter 2.1.1, even with available investment support, new biomass district heating
projects failed due to high investment costs and the price regulation regime. The NECP acknowledges
that “to implement the programme it is necessary to review current district heating price controls”,
but fails to further elaborate the programme measures. REKK (2020)showed that, with price-reflecting
district heating prices, an 80% renewable energy share could be reached in the Hungarian district
heating sector (with biomass and geothermal) without any investment support. However, safeguards
for tracing and verifying the source of biomass in the district heating sector and introducing
sustainability criteria is key if the amounts of solid biomass fuels for heating purposes are to be
increased.
Figure 331 shows the planned sharp increase in bioenergy use between 2025 and 2030 in the WAM
scenario. Policy measures to increase bioenergy use are estimated to be weak. Also, the NECP does
not include a quantitative assessment of the effects of the described policy measures. Thus, we assume
that the drivers for such an increase are of an economic nature, which again raises the need for
incorporating sustainability safeguards.
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Figure 33 - Planned increase in the use of renewable energy sources till 2030, WAM scenario

Source: Hungarian NECP

As regards the supply side of biomass-to-energy, the NECP describes only minimally growing annual
afforestation and no significant increase in industrial log plantations (see Chapter 1.3.4). The NECP
admits that climate change has already caused unprecedented damage to Hungarian forests and
expects that the necessary logging of dead trees might lead to abrupt changes in the availability of
wood biomass.
There is no linkage and quantification in the NECP between the targeted increase in bioenergy use and
its supply availability – not to mention the effects on GHG emissions, LULUFC removals, or air quality.
There is no description in the NECP of the volumes of non-forestry biomass use and its future
prospects.

2.3.3 National long-term strategy
EU Member States are required to develop national long-term strategies on how they plan to achieve
the GHG emissions reductions needed to meet their commitments under the Paris Agreement and EU
objectives. The Hungarian long-term strategy (LTS), called “National Clean Development Strategy”, was
published by the government in September 2021.63 The strategy outlines the pathways toward
climate neutrality, using three scenarios: BAU (business as usual), LA (late action climate neutrality
63

Available at:
https://cdn.kormany.hu/uploads/document/6/66/666/666e0310ef20606fba9f96f4fbf0d74bbaa1638e.pdfhu/d
okumentumtar/nemzeti-tiszta-fejlodesi-strategia.
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scenario), and EA (early action climate neutrality scenario). While the LA scenario reduces
emissions at a slower pace till 2045 and with an increased effort until 2050, the EA scenario
assumes a constant decline in emissions, which comes along with higher investment costs, but
also higher avoided costs and additional benefits. Both climate neutrality scenarios of the LTS fulfil
the increased 55% GHG emission reduction target of the EU by 2030.
Figure 34 - Emission reduction trajectories in the different scenarios of the Hungarian long-term strategy

Source: National Clean Development Strategy

The energy sector – including the energy supply and the energy consumption of the industry and
transport sectors and others (such as tertiary or residential sectors) – plays a key role in reducing
emissions. The LTS states that the main directions of interventions must be support to household
energy savings and energy efficiency measures, significant investment into electrification,
renewable energy sources and energy storage, funding to developing CCUS (carbon capture and
storage) technology, advances biofuels and hydrogen technologies, and significant investment in
the LULUCF sector to enhance sink capacities.
As regards the use of solid biomass fuels, the use of biomass will slightly decrease compared to
2016 levels in the EA scenario but will remain significant (75 PJ/year in 2050). The scenario
assumes that current household consumption will almost disappear as households shift to electric
heating, powered by renewable energy sources, along with energy efficiency measures that
reduce energy needs. Biomass will be directed to the electricity sector, where biomass CCUS
(BECCS) technology allows not only for accounting for zero, but even negative emissions.
Conclusion
The three policy documents analysed have in common that they all address the finite manner of
biomass sources and the need for assuring sustainability when using biomass sources for energy
purposes. The energy strategy and the NECP look to 2030 and envisage a growing bioenergy utilisation.
However, policy measures do not support this trend. If market trends and the broader regulatory
environment (e.g. carbon pricing) lead to the projected increase in biomass-to-energy, this will put
extra pressure on Hungarian biomass sources. The LTS sees a different trend and calculates a constant
but slight decrease in biomass usage. Biomass will be redirected into the electricity sector where, with
the help of BECCS technology, it can be accounted with negative emissions. A risk of this assumption
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is that if the almost total shift of households to electric heating does not deliver, the need for biomass
can grow to supply both the electricity and the household heating sectors.

3 Supply-demand adequacy
Forests are of high value for EU climate and energy targets. There is a conflict, however, between the
aim of using biomass as a climate neutral source of energy (as it is currently regarded by EU policy) and
the aim of preserving forest areas, as they will have a key role in sequestering carbon emissions. The
sustainable usage of forest (and other solid) biomass fuels for energy purposes needs to be guaranteed
to keep the delicate balance between these two-fold aims of forests.
Several analyses have been published which evaluate Hungary’s biomass potential. Values range from
58 PJ/yr to 328 PJ/yr, considering different types of potentials (Hungarian Academy of Sciences, 2010).
Munkácsy (2014) assessed the technical potential for sustainable biomass at 103 PJ/year, 24.5 PJ/year
of which coming from forestry biomass and 78.5 PJ/year from agricultural by-products. A biomass
potential of 64.9 PJ/yr can be added from energy plantations, the sustainability of which, however, are
questionable.
Figure 35 - Gap between the supply and demand side of solid biomass fuel consumption in energy units (thousand m3, TJ,
2000-2019)
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Figure 35 compares the officially available data which depict the supply and the demand side of
biomass. On the supply side we converted data from domestic fuelwood production, logging residues,
and net imports into energy units and added them to data by HEA on the supply of straw and other
non-wood solid biomass for energy. Using a 9 GJ/m3 heating value, we estimated 36.86 PJ solid biomass
supply for 2019. On the demand side, however, 86.6 PJ of final consumption was based on solid
biomass according to energy statistics. For example, in 2019 this leaves 51% of the solid biomass use
unexplained by official statistics and raises questions about the source and type of biomass.
The calculation does not include data for woody biomass originating outside of the scope of the
Forestry Act, as no data are available. Also, no supply side data for agricultural biomass is available, so
we used demand side data from HEA.
The explanation for using 9 GJ/m3 as heating value is described below64:
To estimate the amount of wood fuel needed to produce a certain amount of useful final energy, we
start out from the gross heating value (GHV) of the organic matter and account for the ash and water
content of the wood fuel. Water content comes from two sources: existing moisture in the fuel and
water product from combustion. All water is evaporated during combustion, which consumes a
significant amount of the gross heating value. If the water vapour is not condensed in the energy
production cycle to recuperate its energy, then it is lost in the water vapour content of flue gases. Since
almost all biomass boilers and furnaces lose water vapour, even in the transformation sector, not to
mention household wood burning facilities, we must use the net heating value (NHV) of wood, that is
the heat of combustion less the heat of water condensation per unit mass of wood with observed
moisture content.
The parameters we use in our calculations are as follows: GHV: 19 MJ/kg, water moisture content: 30%
v/v, ash content: 1% v/v, the latent heat of water evaporation: 2.2 MJ/kg. A calculation with these
parameters returns a NHV of 12.5 MJ/kg.
To convert this unit into cubic metre volume of wood material, we need to multiply it by the density
of living wood. Wood density of forest species ranges from 400 to 700 kg/m3. We assumed the highest
observed value, as if the species with the highest density (Robinia pseudoacacia) was the exclusive
source for wood fuel. With many other tree species mixing into the wood fuel category in reality, our
calculations give thus an underestimation of the tree volume needed for the reported final energy
consumption from wood fuel.
Parameter – wood density: 700 kg/m3; resulting NHV per volume: 8.8 GJ/m3. For calculations for the
supply-demand gap we calculated with a NHV of 9 GJ/m3.
Estimations for other supply sources for solid biomass
Figure 35 shows publicly available data for forestry biomass from the NFDB and for agricultural biomass
from HEA. Below we provide estimations for the other wooded land areas outside the NFDB and the
short rotation plantations to be able to assess to which extent these biomass sources could cover the
identified gap. The NFI quantified the growing stock of other wooded land categories outside of the
NFDB. According to the NFI publications65, the growing stock estimation on other wooded land
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Our calculations are based on Regional Centre for Energy Policy Research, 2020 and Boundy et al., 2011
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Available at: https://erdoleltar.nfk.gov.hu/
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categories was 27.2 M m3 in 2010-14 and 33.3 M m3 in 2015-19. We use the average of these two
figures, the assumed growing stock volume is 30.2 M m3. We assume that the intensity of harvesting
is equal to that on forest land within NFDB, very likely an overestimate: we applied a 1.85% average
rate of harvested to growing stock as observed in the NFDB. After correcting gross to net volume
(factor: 0,16) we get an estimate that approximately 470 thousand m3 of solid biomass can be used for
energy purposes from these sources of “other wooded land”.
According to the most recent available data, in 2013 the total area of short rotation energy plantation
was 2 340 ha (Posza, 2018). As yield value varies significantly depending on the site conditions, we
could only conduct a rough calculation, using a 310 GJ/ha/yr average value, based on (Posza & Borbély,
2017; Barkóczy & Ivelics, 2008) as a lower yield estimate and 20t/ha (based on interview with Z. Lontay
in REKK 2020) as a higher estimate. We calculate that 80-94 thousand m3 of solid biomass might be
sourced from energy plantations.
In Figure 364 and Figure 37 we add these estimated values to the official data of 2019 shown
previously. We conclude that also after adding estimations for wooded land outside of the scope of
the Forestry Act and energy plantations, still a gap of 43% remains compared to the solid biomass
consumption data.
Figure 36 - Share of solid primary biomass supply categories, including estimations for „other wooded land” and energy
plantations, 2019 (%)
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Figure 37 – Amount of solid primary biomass supply and demand categories, including estimations for „other wooded land”
and energy plantations, 2019 (thousand m3, TJ)
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Conclusion
Our analysis shows a significant gap between biomass sources on the supply side and biomass use in
the energy sector. On the supply side, official statistics are available for biomass fuels sourced from
forests covered by the Forestry Law and for the net imports of fuelwood. Uncaptured biomass sources
on the supply side can comprise fellings outside of the scope of the Forestry Law, energy plantations
and agricultural waste products and by-products. During our research we made several attempts to
gain data of these categories. Finally, we gave an estimation for the possible amounts of biomass-toenergy sources for which no official data are available. Our estimation shows that also adding these
sources a significant gap to energy consumption data remains. Data uncertainties of the demand side
were described in Section 2.2.3. When transporting biomass fuels, delivery notes capture not only
their volumes but also their source. Implementing regular data submissions to the EUTR competent
authority could provide information on the volumes of these categories and might explain a certain
part of the gap.
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4 Discussion of results
Summing up the information and findings of the previous chapters, we conclude the following:
1. In current Hungarian legislation, safeguards for sustainability are limited. No sustainability
criteria apply to household biomass consumption, which comprises the largest part of biomass-toenergy use. Also, no criteria apply for the district heating sector. As the transposition of Article 29
of RED II is delayed, neither the sustainability criteria for agricultural biomass, nor the 20 MW
threshold for both agricultural and forestry biomass, have been implemented. Only biomass power
plants that receive a feed-in tariff or premium support face criteria as regards the source and
sustainability of biomass used. We showed in our report that the annual certificate on sustainable
forestry management issued by the Forestry Authority, on which we found hardly any information,
does not seem to provide any additional information for the forestry sector legislative framework.
2. There is lack of data regarding important sources of biomass-to energy. According to data from
HEA, 12% of biomass used for energy purposes is of agricultural origin. On the supply side,
however, no data are collected which could verify this amount. RED II requires Member States to
set up schemes that ensure that agricultural biomass does not originate from biodiverse land and
that nature protection purposes are not harmed. This scheme will not only be able to verify the
source of agricultural biomass, but also provide solid information about the amounts of
agricultural biomass.
In addition, amounts of woody biomass which fall out of the scope of the Forestry Act are left
unreported. Stakeholder interviews confirm that significant amounts of woody biomass are cut
and used for energy purposes, e.g. in the course of cleaning roads, canals, agricultural activities.
The delivery note keeps track of these woody biomass sources as well, so information could be
derived if comprehensive data reporting was requested by authorities.
The EUTR competent authority (NÉBIH) could become a key authority for enhancing data
availability and verification.
3. Both supply and demand side data processing methodologies contain uncertainties. In Chapters
1.2.4 and 2.2.3 we showed that uncertainties as regards data and statistics arise both on the supply
and the demand side of biomass fuels. All concerned authorities should work together on
evaluating the uncertainties of their methodologies, on giving possible explanations on the data
gap, and on improving data collection. A common understanding should be reached about the
current level of biomass sources used for energy purposes, in order to be able to assess the
pressure on forests and other land now and in light of climate and energy goals.
4. Energy and climate plans count on biomass as a zero or even negative carbon source. The
pressure on biomass sources is expected to remain in the long-term, as decision makers will be
looking for negative emission measures and technologies. Bioenergy with carbon capture and
storage is envisaged by the Long Term Strategy of Hungary. Afforestation, reforestation, and longlived wood products are important tools for carbon sequestration. A detailed roadmap is needed
to assess how to reach the needed amount of sequestered carbon in order to meet the 2050
climate neutrality target, considering the reliability on BECCS, the future sequestration of
afforestred land, the trade-off between logging rate and carbon sink of existing forest, including
the substitution effect of energy and material use of wood in a 2050 time horizon.
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6 Annexes
6.1 List of relevant legislation
Forestry-related legislations in Hungary
1. 2009. évi XXXVII. törvény az erdőről, az erdő védelméről és az erdőgazdálkodásról (2009. XXXVII
law on Forestry, Forest protection, and forest management, hereinafter: Forestry law)
2. 433/2017. (XII. 21.) Korm. rendelet az egyes erdészeti hatósági eljárások, bejelentések,
valamint hatósági nyilvántartások eljárási szabályairól (433/2017. (XII. 21.) Governmental
decree on the procedural rules of forestry authority procedures, notifications and official
registers)
3. 61/2017. (XII. 21.) FM rendelet az erdőről, az erdő védelméről és az erdőgazdálkodásról szóló
2009. évi XXXVII. törvény végrehajtásáról (61/2017. (XII. 21.) Decree of the Ministry of
Agriculture on implementation of the 2009. XXXVII law on the forest, forest protection and
forest management.)
4. 255/2021. (V. 18.) Korm. rendelet az erdővédelmi bírság mértékéről és kiszámításának
módjáról (255/2021 (V. 18.) Government Decree on the amount of forest protection fines and
the method of calculating them, hereinafter: Government Decree on forest protection fines)
5. 2013. évi CCXII. törvény a mező- és erdőgazdasági földek forgalmáról szóló 2013. évi CXXII.
törvénnyel összefüggő egyes rendelkezésekről és átmeneti szabályokról (Fétv.) – erdészeti
vonatkozásai ( 2013. CCXII law on certain provisions and transitional provisions relating to the
2013. CXXII law the trade/turnover of agricultural and forestry land)
6. 414/2017. (XII. 18.) Korm. rendelet a faanyag kereskedelmi lánc felügyeletével kapcsolatos
eljárás, bejelentés, adatszolgáltatás, nyilvántartás és ellenőrzés részletes szabályairól
(414/2017 (XII.18.) Government Decree on the detailed rules of the procedure, notification,
data provision, registration and control related to the supervision of the timber trade chain)
7. 58/2017. (XII. 18.) FM rendelet a fatermék szállításával, nyilvántartásával, valamint a
szállítójegy és a műveleti lap előállításával és forgalmazásával kapcsolatos részletes
szabályokról (58/2017. (XII. 18.) Ministerial decree of Ministry of Agriculture on the detailed
rules related to the transport and registration of timber products and the production and
distribution of the transport ticket and the (harvest) operation sheet.
Biomass-to-energy related legislations in Hungary
8. Act LXXXVI of 2007 on Electricity
9. Act XVIII of 2005 on District Heating
10. Act CXVII of 2010 concerning the promotion of the use of renewable energy for transport and the
greenhouse effect reduction of energy used for transport purposes (Biofuels Act)

11. Government Decree No. 389/2007 (XII.23.) on the obligatory dispatch and purchase of
electricity generated from waste or from renewable energy sources and combined heat and
power
12. Government Decree No. 299/2017. (X. 17.) on the feed-in tariff for renewable electricity and
the premium tariff
13. Decree of the Ministry of National Development No. 55/2016. (XII. 21.) on the technical
requirements for renewable energy installations benefitting from support for acquisition and
maintenance
14. Decree of the Ministry of National Development No. 1/2012. (I. 20.) NFM on the calculation
method of the share of energy generated using renewable energy
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6.2 Forestry factsheets
Table 1: Forest land category harvest and firewood production, Hungary, thousand cubic metres

Source: NLC – Hungarian Land Use Authority

Table 2: Main forest product categories by forest tree species, Hungary, thousand cubic metres

Source: NLC – Hungarian Land Use Authority
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6.3 Energy factsheets
Table 3: Complete energy balance for primary solid biomass, Hungary, unit: Terajoule TJ
NRG_BAL/TIME
Primary production
Imports
Exports

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

31,222

32,671

34,356

64,486

64,365

69,625

68,869

91,160

98,248

101,665

106,881

112,320

98,928

105,221

100,570

0

0

0

0

1,575

1,853

1,044

783

2,174

1,957

579

687

1,899

2,484

3,673

2017

2018

2019

98,952 89,320

85,914

2,668 2,503

1,826

0

0

0

0

2,010

1,658

2,070

1,993

2,153

1,722

2,865

2,676

2,439

3,791

3,217

2,073 1,703

1,134

Gross available energy

31,222

32,671

34,356

64,486

63,930

69,820

67,843

89,950

98,269

101,900

104,595

110,331

98,388

103,914

101,026

99,547 90,120

86,606

Total energy supply

31,222

32,671

34,356

64,486

63,930

69,820

67,843

89,950

98,269

101,900

104,595

110,331

98,388

103,914

101,026

99,547 90,120

86,606

Transformation input - energy use
Available for final consumption
Final consumption - industry sector
- energy use
Final consumption - other sectors households - energy use
other final consumption

259

1,542

8,420

19,619

15,032

17,731

23,988

27,066

27,289

20,491

17,281

19,522

23,144

23,494

21,841

23,216 23,894

22,957

30,963

31,129

25,936

44,867

48,898

52,089

43,855

62,884

70,980

81,409

87,314

90,809

75,244

80,420

79,185

76,331 66,226

63,649

3,349

3,116

2,852

3,230

4,298

4,374

4,134

3,732

3,561

3,454

2,548

3,907

4,613

4,834

5,385

6,605 8,025

9,146

24,345

24,387

20,306

39,751

42,805

46,041

38,183

57,442

65,629

76,161

83,001

85,263

69,138

73,886

71,976

67,976 56,615

52,887

3,269

3,626

2,778

1,886

1,795

1,674

1,538

1,710

1,790

1,794

1,765

1,639

1,493

1,700

1,824

1,750 1,586

1,616

Source: EUROSTAT

Table 4: Gross renewable energy generation of Hungary in GWh, 2010-2019
Table 1b - Total actual contribution (GROSS ELECTRICITY GENERATION) from each renewable energy technology in Hungary to meet the binding 2020 targets and
the indicative interim trajectory for the shares of energy from renewable resources in electricity
[GWh]

2010

2011

2012

2013

2014

2015

2016

2017

2018

2019

Hydro (normalised)

208.5

215.4

216.7

222.5

228.3

229.8

232.3

231.6

234.4

237.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

1.0

12.0

18.0

Geothermal

0.9

1.4

7.9

24.6

67.0

141.0

244.0

349.0

629.0

1,497.0

517.6

645.4

700.9

704.1

704.2

701.3

705.7

702.9

679.8

689.1

2,034.3

1,526.9

1,333.0

1,429.2

1,702.0

1,661.0

1,492.8

1,646.0

1,799.0

1,769.0

Biogas

117.3

213.0

210.5

267.2

287.7

293.0

333.3

352.0

339.8

322.8

TOTAL

2,878.6

2,602.2

2,469.1

2,647.7

2,989.3

3,026.0

3,008.1

3,282.5

3,694.0

4,532.9

241.7

529.9

530.0

625.2

714.0

870.4

908.8

937.0

929.0

504.0

Solar
Wind (normalised)
Solid biomass

of which in CHP
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Table 1b (complementary info)
[GWh]
Renewable Municipal Solid Waste
Renewable electricity accounted in transport
ADJUSTED TOTAL

2010

2011

2012

2013

2014

2015

2016

2017

2018

2019

144.9

119.1

111.3

135.6

136.7

207.3

245.1

160.0

162.0

137.0

-205.3

-231.1

-209.5

-286.4

-290.8

-314.4

-337.6

-358.2

-364.2

-369.8

2,818.2

2,490.2

2,370.9

2,496.9

2,835.1

2,918.9

2,915.6

3,084.3

3,491.8

4,300.2

Source: EUROSTAT SHARES

Table 5: Renewable energy consumption for heating and cooling in Hungary, in PJ, 2010-2020
Table 1c - Total actual contribution from each renewable energy technology in Hungary to meet the binding 2020 targets and the indicative interim trajectory for the
shares of energy from renewable resources in heating and cooling (PJ)
[PJ]

2010
4.1

2011
4.4

2012
4.5

2013
4.7

2014
3.6

2015
4.0

2016
4.8

2017
5.3

2018
5.3

2019
5.7

0.2

0.3

0.4

0.4

0.4

0.4

0.5

0.5

0.5

0.6

73.4

84.1

89.8

94.7

78.8

84.9

84.4

81.1

70.4

67.2

Biogas

0.4

0.5

0.4

0.7

0.9

0.7

0.7

1.0

0.8

0.8

Heat pumps

0.0

0.0

0.1

0.1

0.2

0.2

0.2

0.3

0.3

0.5

78.1

89.2

95.1

100.6

83.9

90.2

90.7

88.2

77.4

74.8

65.7

76.2

83.1

85.3

69.2

73.9

72.0

68.0

56.7

52.9

2010

2011

2012

2013

2014

2015

2016

2017

2018

2019

0.5

0.4

0.3

0.3

0.4

0.6

0.6

0.8

0.9

1.3

78.7

89.6

95.4

100.8

84.2

90.9

91.3

89.0

78.3

76.1

Geothermal
Solar
Solid biomass

TOTAL
of which biomass in households

Table 1c (complementary info)
[PJ]
Renewable Municipal Solid Waste
ADJUSTED TOTAL
Source: EUROSTAT SHARES
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Table 6: Complete energy balance for primary solid biomass, Hungary, unit: Terajoule TJ

Source: EUROSTAT

Table 7 : Imports and exports of fuelwood and other basic products available for energy, EU ad non-EU, Hungary, unit: thousand cubic metres

Source: EUROSTAT
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Table 8: Solid biomass supply and demand in TJ and thousand cubic metres, Hungary, 2002-2019

Source: table by REKK based on EUROSTAT, HEA – Hungarian Energy Regulatory Authority and NLC – Hungarian Land Use Authority
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Table 9: List of power plants using solid biomass and the form of operational support, 2020

Form of support

Feed-in tariff support

Producer

Settlement

Type

MW

BAKONYI BIOENERGIA Kft.

Ajka

co-firing

50

Bakonyi Erőmű Zrt

Ajka

co-firing

101.6

DBM Zrt.

Szakoly

solid
biomass

21

PANNONGREEN Megújuló Energia Termelő és Szolgáltató
Kft.

Pécs

co-firing

49.9

Pannon-HŐ Energetikai Termelő Kft.

Pécs

solid
biomass

38

Tatabánya Erőmű Kft.

Tatabány

co-firing

31.7

Visonta

co-firing

90,7*

Brown premium support Mátrai Erőmű ZRt.
* calculated capacity
Source: Hungarian Energy and Public Utility Regulatory Authority

Table 10: List of district heat producer licensees using biomass, 2019

District heat producer
licensee
ALFA-NOVA Bioenergia
Kft.
ALFEN Kft.
BAJATECHNIK Kft.
Bakonyi Erőmű Zrt.
BIOENERGY-Duna Kft.
Bioenergy-Miskolc Kft.
KOMLÓI FŰTŐERŐMŰ
Zrt.
PANNONGREEN Kft.
Pannon-Hő Kft.
Perkons Bio Kft.
Pornóapáti
Vagyonhasznosító Kft.
RÉGIÓHŐ Kft.
SZALKATÁVHŐ Kft.
Szombathelyi
Távhőszolgáltató Kft.
TATA ENERGIA Kft.
Tatabánya Erőmű Kft.
Tisza BioTerm Kft.
Vértesi Erőmű Zrt.
VÜZ Nonprofit Kft.
Záhonyi HŐTÁV Nonprofit
Kft.

Fuels

Installed thermal
capacity [MW]

Available thermal
capacity [MW]

biomass

3.3

3.3

Almásfüzitő
Baja
Ajka
Mohács
Miskolc

natural gas, biomass, heating oil
natural gas, biomass
natural gas, biomass, coal
biomass
biomass

19.3
6.7
216.0
4.5
3.0

19.3
6.7
216.0
4.5
3.0

Komló

natural gas, biomass, heating oil

75.5

62.8

Pécs
Pécs
Salgótarján

natural gas, biomass, SRF
biomass
biomass

141.0
108.0
3.3

141.0
108.0
3.3

Pornóapáti

biomass

1.2

1.2

Körmend
Mátészalka

natural gas, biomass
natural gas, biomass

15.8
18.4

15.8
18.4

Szombathely

natural gas, biomass

88.9

88.9

18.3
186.5
0.6
84.0
14.9

18.3
186.5
0.6
84.0
14.9

5.7

5.7

Settlement
Szolnok

Tata
natural gas, biomass
Tatabánya
natural gas, biomass, heating oil
Tiszaújváros
biomass
Oroszlány
natural gas, biomass, coal
Keszthely
natural gas, biomass
Záhony

natural gas, biomass

Source: Hungarian Energy and Public Utility Regulatory Authority

