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Welcome to Bio Screen CEE
The project will advance evidence-based knowledge and policy implementation in the energy
sector in Romania, Bulgaria and Hungary for preventing an increase in the demand and
therefore dependency on forestry biomass for energy, especially as a result of the coal
transition.
The project will do so by evaluating energy use plans and data and their deficiencies,
improving the capacity and engagement of stakeholders on recommendations of alternatives
to forest biomass and sustainability criteria beyond those in Renewable Energy Directive II
(REDII) for achieving climate targets. These recommendations will include alternatives for
pilot local municipalities with firewood dependency and will be advocated towards national
policy-makers.
The project seeks to have an impact on enhancing the implementation of the EU climate and
energy framework, mainly through the national transposition and implementation of REDII
and the implementation and future review of the National Energy and Climate Plans.

Scope
Within Activity “A.I.2. Country Analysis”, REKK will lead the development of country analyses
for Bulgaria, Hungary and Romania with the contribution of WWF teams in each country.
Based on the common methodological framework for analysis we developed in Activity A.I.1.,
we present the written interpretation and quantitative results of our research in 3 country
reports along the following outline.

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 added dry wood to the flames of our
worries mutually. Forests have already been under growing pressure to produce more wood
for industry plus energy, and pieces of anecdotal evidence have been pouring abundantly
about abuse of protected forests and growth of illegal logging. Nevertheless, energy policy
has been blinded by the double promise of an 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 of three countries decided to join 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 Plans.
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The structure of the three national reports are identical. Chapter 1 works out a 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 get
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. By creating a computable tool for an integrated evaluation, we
hope to provide understanding why a climate policy focusing on forests exclusively as
biomass resources is a one-sided approach. We conclude our report by a discussion of our
findings.
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Abbreviations
APV

standing timber estimation sheet

CCS

Carbon capture and storage

CfD

Contract for Differences

EC

European Commission

EU

European Union

DW

deadwood

FRL

Forest reference level

GHG

Greenhouse gases

GHV

Gross heating value

GWh

Gigawatt hours

ha

hectares

HWP

harvested wood product

ILUC

Indirect land-use change

IPCC

Intergovernmental Panel on Climate Change

LULUCF

Land use land use change and forestry

MWh

Megawatt hours

NECP

National Energy and Climate Plan

NES

National Energy Strategy

NFA

National Forest Administration

NFAP

National Forest Accounting Plan

NFI

National Forest Inventory

NIS

National Institute of Statistics

NHV

Net heating value

NRRP

National Recovery and Resilience Plan

RED II

Renewable Energy Directive II

RES

Renewable Energy Sources

RP

reported period

toe

tons of oil equivalent

WAM scenario

“With additional measures” scenario
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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, implementation of EU common regulations and
national law, with a special focus on targets and measures in the national forestry and
climate policies and institutional arrangements. Then we provide comparative factsheets
about forest biomass resources with explanatory notes and assessment of data
uncertainties.

1.1. Forestry policy – Current national regulatory
framework
Law 46/2008 "Forestry Code" the framework law for forest management in Romania. Along
with the Forestry Code, there is subsequent legislation that regulates in detail aspects related
to forest guarding, forest management, timber sale, traceability, forest control etc. A National
Forestry Strategy lacks since over a decade, yet recently, the Romanian National Recovery
and Resilience Plan sets Q3 2022 for approving a new Strategy based on previous
stakeholders dialogs outcomes.
In Romania, the surface of the forest fund is of 6.5 million hectares (out of the total forested
area of approximately 7 million hectares), of which 48.6% public property of the state, 15.9%
public property of municipalities, 1.4% private property of municipalities and 34.1% private
property of people and companies.
The forests are divided into two functional groups, namely: functional group I (1st), 66 % of
the total area, includes forests with special functions for the protection of water, soil, climate
and objectives of national interest, forests for recreation, forests for the protection of the
genetic fond and ecologic/biodiversity fond, as well as forests in protected natural areas of
national interest (parks, natural and scientific reserves, natural monuments) and functional
group II (2nd), 34 % of the total area, which includes forests that fulfill both the production
function (priority) and the protection function. From biodiversity perspective, it is estimated
that around 40 % of forests are included in Natura 2000 network (however, according to the
last reporting under Habitat Directive there are 6,1 mil ha of forest habitats, which is double
than the estimations), while around 3 % of forest found is strictly protected inside core areas
of natural and national parks. As well, as of September 2021, around 63 thousands hectares
of old-growth forests were identified (according to several criteria for identification beside the
age and where non-intervention is the very goal, non-intervention being considered a forest
management type) and included into the national Catalog of virgin and quasi-virgin forests in
Romania.
The administration and guarding of the forests is done by state forest administration and
private forest administration (named regime), depending on the type of property they
manage. Forest administrations, regardless of type, are divided into districts, which in turn
are composed of forest cantons. The local state forest administrations are subordinated to
the National Forests Administration (NFA) – RNP Romsilva, a state public administration.
They manage the public property forests of the state (31.12.2018 - 3,135,927 ha) as well as
the public property forest of municipalities or private. Regime forest administration (private)
manage public property forests owned by municipalities and private property forests. Part of
them (111 regime forest administrators) are associated in the Association of Forest
Administrators - AAP, an association that since 2015 has received the status of public utility
through Government Decision no.405/2015.
The management of the forest fund is done based on the management plan. It is defined as:
"Basic study in forest management, ecologically substantiated, with technical-organizational,
8|
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legal and economic content", including among others a planning of the works that will be
executed for a period of 10 years and is approved by order of the central public authority –
the line ministry. The technical norms for the elaboration of the forest management plans are
approved by Minister Order no. 766/2018. In forest management plans are provided the
envisaged types of works and treatments, their intensity, the surfaces on which they will be
executed as well as the estimated extraction volumes (these volumes fits into the annual
possibility calculated per unit area and which is always lower than the annual increase). The
determined annual possibility can be exceeded only in exceptional cases (calamities like
windfalls, insect attacks, fires etc.), when affected wood extractions is based on derogations
approved by the public authority (the approved volumes in these cases are to be deducted
from the volumes from other areas where the planned cuts will not be made anymore).
Inside the forest fund all forests are managed (even those which do not have a forest
management plan, have very strict limitations). The forest management under the specific
name 'forestry regime' is heading for a long cycle of forests, especially for ecological reasons
(meaning that the focus is on the stability of the forest ecosystem and its biodiversity). Thus,
mainly as a result of the management applied, over a quarter of the wood volume in leaving
biomass is in old stands (over 100 years). We may estimate that, if economic-production only
would have been the main aim, then the age of final cutting would have been much lower
and the forest would not get that old at all. The age of final cutting is however an indicator
and does not imply that the forest is cut at that exact age (some even are not cut at all
because they are in inaccessible areas, due to lack of roads and difficult terrain, along with
lack of labor force, lack of clear ownership). If the present forestry regime will be changed
and the cutting age will be decreased - which is the real threat nowadays - the pressure on
the other age classes will get higher which will negatively reflect on biodiversity status of
forest ecosystems.
The harvest of timber from the forest fund is done on the basis of the ten-year harvesting
plan, included into the forest management plan, without exceeding the annual possibility.
Harvest of timber is done by certified companies. The attestation is made by the attestation
commission of the economic operators for logging activity, in compliance with the Regulation
on the organization, functioning and composition of the Commission for attestation of
economic operators for logging activity, as well as the attestation criteria for logging activity
approved by Minister Order no. 1106/2018.
The control in the forest fund, made by the foresters, can be performed, based on the
legislation in force, by the personnel from forest administrators or from Forest Guards which
is the competent authority. These controls can be planned and legislation (Forest Fund
Security Regulation Government Decision no. 1076/2009) requires for at least two fund
controls per canton according to a schedule made at the beginning of the year by the
security forester and approved by the head of the unit. The central public authority through
the Forest Guards controls the forest administrators regarding the checks performed over
compliance with the forest regime. Forest Guard uses a risk-based control approach on
forest areas and logging plots. Breaches found based on controls can be sanctioned with
crimes, contraventions and physical or value confiscations (for volumes found / not found in
transactions).
The sale of wood from the private forest fund is done freely, by the owner or administrator
without being regulated. The sale of wood from the public property forest fund is regulated by
the Regulation on the sale of wood, approved by Government Decision no. 715/2016 and is
made only on the basis of public auctions or negotiations. On the State Forest Administrator
ROMSILVA website the auctions and negotiations are made publicly available on:
http://www.rosilva.ro (the active auctions are available on ’Produsele padurii/Produse
lemnoase’ section).
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The commercial behavior and auctions are surveyed by the Competition Council (e.g. early
2021, the Competition Council announced 1 huge fines for several wood processing
companies).
There are two forest management certification schemes in Romania FSC and PEFC. FSC
are certified almost 3 million ha.
The APV (the standing timber estimation sheet) is the official document for the origin of the
wood, which provides beside the location, the volumes by species and assortments resulting
from the estimates made on the spot inventories. The APV is prepared for all forest
ownership type. As well, for forested areas outside forest fund, the harvesting is conducted
only after the standing timber is evaluated and paper for transport are prepared.
The traceability of timber is ensured by the Wood tracking system (SUMAL), implemented in
2008. The Forest Guard is responsible for the implementation and coordination of SUMAL.
The system functioning is regulated at present by Government Decision no. 497/2020, its
amending being under public debate as of mid 2021.
SUMAL allows the tracking of the wood from the harvesting place to the final consumer, the
transformation processes through which timber goes, the owners, all the operations being
registered. SUMAL, following the data resulting from the inventories made in the field, for the
harvest plots, calculates timber volumes.
In terms of transparency, there is the “Forest Inspector” component, where the general public
can check any transport of round or processed wood.
However, SUMAL helps to verify transparency and legality, more, after the wood
comes out of the forest which is the main loophole of the system. . As well, the Forest
Guard verifies SUMAL’s implementation, only that most of the times the controls are
insufficient, non-transparent, and even discretionary.
Since the improved 2.0 version of SUMAL released early 2021, some parts have been
improved by digitizing several components (downloading documents online directly from
devices, electronic storage registers etc.), reduction of the risk of double transports with the
same documents, real-time situations of stocks, visualization by the general public in real
time (through the above mentioned application "Forest Inspector") of data, volumes, locations
of harvest plots, as well as transports ongoing.
Still, SUMAL cannot determine the overload, it is not applicable to intra-community
timber imports, it is based more on verifying the existence of documents and not on
the correctness of the declared volumes.

1.2. Forestry policy – Goals and measures
In this section, we understand the role of forestry within the national climate policy, so we
need to focus on how forestry policy is formulated in the context of carbon sequestration,
biomass-to-energy and materials supply for bio-economy. We are looking for policy principles
and explicit – implicit targets as well, considering the fact that after more than a decade
Romania seems to be engaged into adopting a new Forestry Strategy in the frame of the
National Recovery and Resilience Plan (NRRP), which foresees as well to set out
sustainability criteria for forest biomass for energy use2.

1

http://www.consiliulconcurentei.ro/wp-content/uploads/2021/01/Amenda-lemn-ian-2021English.pdf

2

https://mfe.gov.ro/wp-content/uploads/2021/09/f2211c7d8ea2e3d3ba5831dc0c68fc72.pdf (pg. 32)
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1.2.1. National Forestry Accounting Plan
National forestry accounting plan of Romania (NFAP RO), established under the LULUCF
Regulation, for the first compliance period (2021-2025), was launched in public consultation3
in December 2019 by the Ministry of Environment, Waters and Forests. The author is the
National Institute for Research and Development in Forestry (INCDS) “Marin Drăcea” from
Romania.
For developing the forest reference level (FRL) the estimation was reconstructed for the
reference period (RP) 2000-2009, based on the data from:
→ National Forest Inventory (NFI) is the main source of data regarding living biomass
(LB) carbon pools. Romania conducted two NFI inventories carried between 2008-2012
and 2013-2018 based on resampling of permanent plots. A third Forest Fund Inventory
from 1984 based on management plans was used also for a quality control of the forest
age class distribution.
→ Annual data from the National Institute of Statistics (NIS) on felling and harvested wood
products (HWP) was used. NIS data are based on the annual reports of each forest
district in Romania. Data regarding harvested volume, surface where regeneration
cuttings were applied are submitted each year to the NIS and constitute the best
available data.
The FRL estimation includes all emissions and removals from LB (aboveground biomass and
below ground biomass), harvested wood products (HWP) and deadwood (DW). As well, for
projecting FRL in the first compliance period 2021-2025, was done by assuming the
continuity of Forest Management Practices (FMP) in the RP.
The FRL estimation development left out: the forest soils (the amount of C accumulated in
forest soils in Romania according to both national forest inventories - 2012,2018 - 158.2 t/ha,
shows an equilibrium between inputs and outputs and hence this stock was not accounted),
litter pool (available data do not confirm either reject an active role of litter pool in C
sequestration in the RP and thus they got apart from the accounting), protected forest
according to the forest management plans like virgin and quasi-virgin forests and forest in
national parks (due to the fact that in these forests no intervention with forestry work is
allowed; however these forests account for a small part of the total surface of the forest fund
in Romania).
Romania’s forest management plans (which set the intensity of harvest):
(a) consistent with the objective of contributing to the conservation of biodiversity and the
sustainable use of natural resources, as set out in the Romania’s national forest policies,
EU forest strategy and the EU biodiversity strategy;
(b) follow the biodiversity conservation principle which provides protection to forest areas
that distinguish themselves through a high biodiversity;
(c) promotes long production cycles and silvicultural practices to maintain or increase the
biodiversity;
(d) promote native species and mixed forest by supporting natural forest types through the
regeneration composition.

3 http://www.mmediu.ro/articol/consultare-publica-planul-national-de-contabilizare-a-padurilor-pentru-romania/3115

(English version on:
http://www.mmediu.ro/app/webroot/uploads/files/National%20forestry%20accounting%20plan%20of%20Romania.pdf )
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Forest management plan annual cut is based on yield regulation method by the increment
indicator (takes into account the growth rates of the stands, the distribution of the stands on
class ages, the number of stands that reached the harvesting age, the management
objectives etc.).
The actual harvested volume every year has never reached the value of the allowed
maximum cut (annual harvest reached a maximum of 92% from the annual allowed cut).
The annual harvest was disaggregated into energy wood and HWP (sawnwood; woodpanels; paper and paperboard) – clearly differentiated half-life values (IPCC, 2019) (IPCC
2013)
Among the main outcomes on FRL for the RP should be named the followings:
✔ Romania’s carbon stock in LB have increased according to the last 3 forest inventories
(beside the forest carbon retained in other carbon stocks, such as the dead-wood
biomass - DW and soil carbon pool stocks);
✔ increase of forest harvest in the last years is directly related to the forest increment, while
wood harvest never exceed the increment and the annual felling was lower than the
planned felling;
✔ the forest area distribution on age classes for the last 2 inventories shows that the vast
majority of Romania’s forests are between 40 and 80 years old, meaning that it is in the
most productive age now and at maximum level of C retention.
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Figure 1. Forest area distribution, 20-yr age classes, 1984, 2012, 2018, NFFI

*Fig. source: NFAP RO

Figure 2. Forest volume distribution, 20-yr age classes, 1984, 2012, 2018, NFFI

*Fig. source: NFAP RO

✔ with the aging process, the forest carbon stock in LB is expected to show a progressively
declining sink strength after 2030, similarly to what has been predicted for other
temperate forests with similar age structure; this decline in the LB, will have an important
impact on the remaining forest C stocks.
For estimating the FRL, should be mentioned also that the last NFI growth data were initially
considered for forest growth, but they were finally disregarded because of the following:

13 |

Bio Screen CEE: Biomass Sustainability Criteria for Renewable Energy in CEE
(a) the modeling approach is not able to replicate official harvest records and Greenhouse
gasses emissions using NFI growth;
(b) the NFI growth rate is unusually high - more than expected from the Romanian forest
structure - and also there is an inconsistency with the last National Forest Fund 1984;
(c) the growth according to NFI (approx. 58 million m3/yr-1) is around twice the growth from
the last National Forest Fund - NFF (approx.33) and higher than the yield tables at full
stocking values;
(d) the forestry sector in Romania holds an active discussion on the validity of NFI
methodology and their results.
Consequently, to preserve data consistency regarding greenhouse gas inventory (GHGI),
yield tables (Giurgiu & Draghiciu, 2004) were considered the best available data at the
moment and hence the forest growth (in volume per hectare) for each stratum, namely group
species and yield class, was predicted using the functions under the official Romanian yield
tables (Giurgiu & Draghiciu, 2004).
Natural disturbances and illegal logging were taken into account at forest district level to
correct harvested volume and forest stock. That means that both natural disturbances and
illegal logging were considered together with regular forest management and legal logging
statistics, and hence are actually taken into account in the modelling approach. Illegal
logging data were considered from the national statistics, which collects the information from
forest administrators and forestry competent authorities who perform and centralize the
checks. There are huge debates over the differences between the data from Statistics and
NFI, yet it is well known that the NFI is not an instrument for quantifying illegal logging
(especially due to high sampling error and lack of representatives).
For the projection period (PP) 2010-2025, the harvested volume was simulated considering
the intensity of the harvest according to the FMP for the RP, and the average was used for
the compliance period.
The size of the C stock in LB for the PP was set around 667841.6 kt C retained in
2084641316 m3 above and below ground. Notwithstanding the small decline in the sink
strength in the second half of the PP, the C stock in LB will be a very significant C sink,
accounting for around 21 thousand kt CO2 equivalents.
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Figure 3. Forest Reference Level excluding HWP and projection for the Commitment Period, ktCO2eq/yr

source: NFAP RO

The removals projected by the DW pool during the commitment period is around -454.6 CO2
(kt) per year.
HWP account for removals between -3328 and -2574 kt CO2 eq during the projection period.
HWP will contribute to the forest carbon sequestration until the end of the commitment period
2021-2025, retaining around 2592.6 annual kt of CO2 equivalent.
Figure 4. Forest Reference Level including HWP and projection for the Commitment Period, ktCO2eq/yr

source: NFAP RO
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Table 1. FRL summary as per the NFAP conclusions
Removals

Kt CO2 eq.

LB

- 21 021

DW

- 454.6

HWP

- 2 592.6

FRL without HWP kt Co2 eq.

FRL with HWP kt Co2 eq.

- 21 475.6

- 24 068.2

1.2.2. National Energy and Climate Plan
The Romanian National Energy and Climate Plan (NECP) was prepared according to the
2018/1999/EU Governance Regulation4 and was approved in October 2021 NECP serves as
the most important planning tool for the decarbonization of the Romanian economy.
The subject of biomass use in NECP is not widely addressed and measures are ambiguous.
The analyze focused mainly on the biomass use for energy and are not included the
references regarding the use of biomass for the production of biofuels in the transportation
sector (mainly agricultural crops).
At the beginning of the plan, it is taken into consideration the increase of energy production
from renewable sources that are less exploited like geothermal energy and biomass.
Regarding the forests, the measures are also ambiguous. It is foreseen the increase of
forested area, but the measures of how they are going to do this are not widely addressed. It
does not say how much is going to increase, how much money is going to be spent in order
to do this and so on. It says they will identify the vegetation that might be included as forests,
promote measures to forest degraded lands. It will take place an update of the indicators for
sustainable forest management. Also, the plan states about adapting the forests to the
climate changes (restoration of degraded forests, promoting trees that can adapt or resist to
climate change etc.). The plan also states about the conservation of virgin forests. But the
measures are just narrative, without clear implementation references.
It refers to the National Forestry Accounting Plan’s estimated trajectory which projects slow
continuous growth in the volume of living biomass in a decade long period, 9% growth from
2015 to 2025.
When it comes to LULUCF most of the references in the plan regarding the greenhouse
gases emissions are referred to it as “except LULUCF”. The plan only says that it is
necessary to update the GHG emissions / retentions in the LULUCF sector, as part of the
National Inventory of Greenhouse Gas Emissions.
There are several documents inherent related to the NECP, like National Energy Strategy
and the EC feedback5 over the NECP. Romania's Energy Strategy for 2020-2030 last news
was that is to be approved in spring 2021, yet was not. Since 2016, there have been four
different strategies, each one different from the other, with different priorities and targets from
one to another. This is important due to the fact that these two documents are related to
each other. The measures proposed in the strategy should be included also in the plan.
Romania's Energy Strategy proposes:
●

strengthening sustainability criteria for energy produced from biomass - including
ensuring that deforestation and habitat degradation are avoided, as well as the
requirement that GHG emissions be rigorously accounted for;

4 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
5 https://ec.europa.eu/energy/sites/default/files/documents/staff_working_document_assessment_necp_romania_en.pdf
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●

by 2030, firewood consumption will be reduced by about 20% compared to 2018 - this
estimation was included in the previous version, yet it is no longer in the last version for
2020-2030, with the perspective 20506!

●

most new homes, to be built by 2030, will adopt natural gas for heating, to the detriment
of SACET, biomass and electricity (heat pumps) - the last versions foresees only the heat
pumps for RES-H&C!

●

Romania might introduce a support mechanism for the development of biomass potential
in modern and efficient forms (without any additional information over this), but the
development of wind and photovoltaic parks will probably continue, in the perspective in
which the cost of these technologies will make them competitive without support
schemes.

●

the GHG emission and absorption targets, as well as the related policies and measures,
will be able to be updated within NECP after the completion of several strategy papers
(NFAP, national GHG inventory reporting).

Progress Report under art.22 (2015-2016) 7 : the RES energy consumption for
heating/cooling in 2016 was 3507 thousand toe, which is much higher than the forecast
(3058 thousand toe), 99 % of which is biomass consumption in households (fire wood).
In its working document Assessment of the final national energy and climate plan of
Romania8, EC notices:
“Romania’s final plan includes details on the consumption of biomass by volume. A system of
certificates of origin is in place for biomass from agriculture and forestry but is not linked to
LULUCF and no sustainability criteria are set out. In addition, there is no indication of
bioenergy demand disaggregated between heat, electricity and transport, or of biomass
supply by feedstock and origin (distinguishing between domestic production and imports).
For forest biomass, an assessment of its source and impact on the LULUCF sink and
biodiversity is still largely lacking. This is especially important given the prominent role of
bioenergy in the final plan.”

1.2.3. Sustainability
The Directive on the promotion of the use of energy from renewable sources, reviewed –
RED II, sets out criteria for installations equal to or exceeding 20 MW producing electricity
from solid biomass fuels (including forest biomass), which shall be met in order to be
calculated for the renewable energy goals and eligible for public support.
For forest biomass, there are (i) criteria to minimize the risk of using forest biomass derived
from unsustainable production (including protecting land with high biodiversity value), (ii)
criteria on land-use, land-use change and forestry – LULUCF (land with high-carbon stock),
and (iii) risk of indirect land-use change (ILUC).
For the sustainable production, RED II referrers that the country in which forest biomass was
harvested has national or sub-national laws applicable in the area of harvest as well as
monitoring and enforcement systems in place or management systems are in place at forest
sourcing area level. Beside this, RED II specifies that such laws shall ensure:
(a)
6

the legality of harvesting operations;

http://economie.gov.ro/images/Energie/SERO2020_13%2008%202020-final%2014,50.pdf

7 https://ec.europa.eu/energy/topics/renewable-energy/progress-reports_en?redir=1#5th-progress-report-from-ms-

reference-year-2017-20188 https://ec.europa.eu/energy/sites/default/files/documents/staff_working_document_assessment_necp_romania_en.pdf
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(b)

forest regeneration of harvested areas;

(c)

that harvesting maintains or improves the long-term production capacity of the forest;

(d)
that areas designated by international or national law or by the relevant competent
authority for nature protection purposes, including in wetlands and peat lands, are protected;
(e)
that harvesting is carried out considering maintenance of soil quality and biodiversity
with the aim of minimizing negative impacts.
For Romania, there are national laws applicable, which establish the forest management
system (forest regime) bidding for every forest owner. The Forest Law (Forest Code) and
subsequent legislation and norms (additional FSC certification) are covering the first 3 points
above. The last 2 points are covered by the Environment protection law (Government
Emergency Ordinance no. 195/2005), its sub-sequent legislation (for Strategic Environmental
Assessment, Environmental Impact Assessment, Appropriate Assessment) and the Habitat,
species and protected areas law (Government Emergency Ordinance no. 57/2007)
Among other NECP previsions the following mentions are relevant for the source and
sustainability of biomass are:
“Where applicable, specific measures on the promotion of the use of energy from biomass, especially
for new biomass mobilisation taking into account:
‒ sustainable biomass availability, both domestic potential and imports from third countries
‒ other biomass uses by other sectors (agriculture and forest-based sectors); as well as measures for
the sustainability of biomass production and use
To encourage production of electricity from renewable resources, Order No 46 of 5 March 2012 of the
Minister for Agriculture and Rural development established, from 2012 onward, the procedure for the
release of the certificate of origin for the biomass sourced in agriculture and related industries,
which is used as fuel or feedstock for production of electricity. For the purposes of this procedure, the
biomass sourced in agriculture and related industries, which is used as fuel or feedstock for the
production of electricity, means the biodegradable fraction obtained from:
a) agricultural and non-agricultural energy plant crops destined for biomass production, which is used
to produce electricity, as per the list in Annex 1 to Order No 46 of 5 March 2012 of the Minister for
Agriculture and Rural Development;
b) waste from agriculture, horticulture, aquaculture, fishing and from food preparation and processing,
as per the list in Annex 2 to Order No 46 of 5 March 2012 of the Minister for Agriculture and Rural
Development Certificates of origin for the biomass sourced in agriculture and related industries, which
is used as fuel or feedstock for production of electricity, as provided for in Article 3(9) of Law No
220/2008, are issued by the Ministry of Agriculture and Rural Development through the county and
Bucharest agricultural directorates.
Moreover, the procedure for the release of certificates of origin for the biomass sourced in forestry
and related industries, which is used in the production of electricity from renewable energy sources
(as approved by Ministerial Order No 1534/2016), was introduced in 2016. For the purposes of this
procedure, the biomass sourced in forestry and related industries, for which certificates of origin are
released, means:
I. the biodegradable fraction of products resulting from the primary and secondary processing within
Romania of wood - bark, sawdust, chips from processing, edges, chips from profiling lines, wood
residues from the processing or recycling of wood and/or wood products, including from import, which
are not classified as wood in accordance with the legal rules in force, and wood downgraded on own
premises following the technological processing of wood
II. wood chips only from the categories listed under point (a).
In addition, the forestry legislation in force currently provides for the sustainable management of
forests and one of the main criteria of forest management plans is precisely to ensure uninterrupted
wood production.”
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The only forest biomass which gets any energy certification is, as stated in article 1 of the
Minister Order no. 1534/2016:
a) the biodegradable fraction of the products resulting from the primary and secondary
processing on the Romanian territory of the wood harvested from the national territory or
originating from import / intra-community exchanges - bark, sawdust, wood in the form of
chips or particles, shredding from profiling lines, heads and the flanks of logs, wood scrap,
resulting from the processing or recycling of wood materials, as well as wood materials
declassified on the premises as a result of the technological process of processing wood
materials;
b) wood chips, coming only from the categories included in let. a).
In order to obtain green certificates (which is only for electricity of course), the forest biomass
mentioned above gets origin certification based on a procedure mentioned in the referred
Order.

1.3. Forestry - factsheets
In this section, we gather forestry data that determine supply of forest biomass. We rely on
national forestry data sources and we use international data reference to validate our
factsheets.

1.3.1. National forestry data tables
The statistical data that reflect the activity in the forestry field are collected by the National
Statistics Institute (NSI) and the National Forest Inventory (NFI). The line Ministry through the
Forests Status Annual Report aggregates data from NSI and NFI to depicture the forest
sector over a year. NSI collects the data through SILV forms, distributed and centralized by
the Forest Guards. There are 5 SILVs in which data are annually collected about the
exploited volumes, forest areas, seedlings and planted areas, sale of wood, used equipment,
etc. These data are provided by the forest fund administrators, respectively the districts and
the forestry directorates. NFI collects the data based on the sample plots located in a
statistical network. There are two recent NFI, cycles I (1st) 2008-2012 and II (2nd) 2013-2018.
NFI results in statistical data on forest areas, growths, stands volumes and removals.
Needs to be highlighted, that the methodologies used by the two entities – NSI, NFI –
are different and therefore are very difficult to be compared, almost impossible.
*
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Figure 5. Distribution of forests by species and groups of species
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Figure 6. Distribution of forests by age classes
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According to the Forests Status 2019 Report9, reflecting NFI data, the total wood volume in
Romania’s forest is 2,221 million cubic meters mc, the average volume per hectare is 321.9
cubic meters (the European is 147 cubic meters), the average annual growth is 7.8 cubic
meters/year/hectare (the European is 4.4 cubic meters/year/hectare). As well, the forest area
per inhabitant is 0.34 hectare/inhabitant (the European is 0.31 hectare/inhabitant).
9

http://mmediu.ro/categorie/starea-padurilor/209 (in RO only)
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The volume of wood harvested in 2019 was 18.9 million cubic meters.

1.3.2. Statistical methods and processes behind the data
The authority in charge with the forest data analysis is the Ministry of Environment, Waters
and Forests, while the data are provided by the NIS and NFI.
The data NIS is collecting forestry data based on a approved methodology 10 and are
available on a database public platform11. The methodology is based on 4 modules called
SILV, data being collected annually from forest administrators, research institute, forest
guard, using 4 questionnaires:
✔ SILV 1 on national forest fund data (surface, property type, property use, species);
✔ SILV 2 on economic activity of forest units (turnover, split also for forest products, assets,
staff);
✔ SILV 3 on harvested wood and the area covered with cuttings (split on forest property
type);
✔ SILV 4 on forest regeneration works performed in the forest fund and in lands outside the
forest fund.
The forest area - for planning is done only for forest inside forest fund, which is an area of
6.592 mil ha in 2019 (last year available on NIS platform), where the term ‘forest’ is defined
into the Forest Code; according to the national forest inventory (where terminology follows
FAO and LULUCF rules, and the statistical inventory data are based on sampling) the forest
covers 6.929 mil ha.
As well, the data collected by the NFI are subject to a detailed methodology described on
website12.
Growing stock and increment is collected by the NFI13.
The different of wood felling are collected throughout the data collected by NIS14.
Illegal logging is assessed by the central authority through the Forest Guards. According to
the data available on the Forest Status 2019 Report, the illegal logging in the forest fund
amounted 256,100 cubic meters.
However, the subject of illegal logging is heavily discussed among stakeholder and media as
well, especially after 2019 when the Minister of Environment at that time matched the drain
wood estimates resulted from the forest inventory under the term ‘unauthorized cuts’ and the
figure was of 20 million cubic meters per year.
Moreover, the dispute brought Romania into the European Commission attention, which
started in 2020 an infringement procedure, not closed until now.

10 E.g.: https://insse.ro/cms/files/legislatie/Initiative%20legislative/2021/PSNA_2021_15.04.2021.pdf

(in RO only, pg. 40-

46)
11 http://statistici.insse.ro:8077/tempo-online/#/pages/tables/insse-table
12

https://roifn.ro/site/about-nfi/

13

http://roifn.ro/site/about-nfi/; data processing: http://roifn.ro/site/wp-content/uploads/2015/04/prelucrarea-datelor-

IFN.pdf (in RO only)
14

http://statistici.insse.ro:8077/tempo-online/#/pages/tables/insse-table

21 |

Bio Screen CEE: Biomass Sustainability Criteria for Renewable Energy in CEE

1.3.3. Assessment of data uncertainties
Data on illegal logging presents uncertainties as it does not cover all wooded land or forests
outside forest fond. Inside the forest fund the data are collected from the forest guard and
administrators and the figure is several hundred thousand. Beside this, there are the NFI 2
cycles results which brought extreme allegations for illegal logging figures (for the 1st cycle
was 8 mil, while for the second cycle was 20 mil cubic meters of wood). Yet, the NFI does
not estimate the illegal logging, but the drained wood (the drain flows of the growing stock)
which basically includes deadwood and wood not anymore in the forest and wooded land in
between the inventory cycles.
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2.

Biomass use

This chapter is dedicated, most importantly, to examine energy use of forest biomass and the
factors that shape its prospects.

2.1. Forestry biomass use for energy – Current national
regulatory framework
2.1.1. Support schemes for biomass-to-energy
146097 TJ of solid biomass was used in the electricity and heating sectors in 2019, which
accounts for 57% of the overall renewable energy utilization in Romania. Majority of solid
biomass usage occurs in the heating and cooling sector, 144476 TJ of which 88% (127405
TJ) was used in households. The electricity sector generates 450 GWh (1621 TJ) by burning
biomass with 119 MW installed capacity which is only 0.56% of the overall 20969 MW
installed capacities in Romania. 9 out of 55 district heating systems use biomass as a
primary fuel. 15
As we can see biomass used in the electricity sector is only 1% of biomass burned for
heating purposes. Unfortunately, the heating sector is a much less developed market, which
makes it difficult to discover the most significant part of biomass usage.
In this chapter we elaborate support schemes incentivizing renewable fuel and biomass
usage both for power and for heat generation and examine the already realized and potential
impacts on biomass usage.

2.1.1.1. Support for power generation
Renewable energy support in the electricity sector is in a transitional phase in Romania. Law
No. 220/2008 established the framework of the green certificate and a mandatory quota
system which was in force for over a decade. According to the National Recovery and
Resilience Plan agreed with the European Commission, Romania has assumed as target the
adoption of a new Energy Law by the second quarter of 2023, which will also include the
Contracts for Difference (CfD). The new law will be elaborated most likely with the help of the
European Bank for Reconstruction and Development.
In the green certificate system, the regulatory authority determines the mandatory share of
renewable based electricity the suppliers are obliged to buy. The share of obligatory
purchase started from 5.26% in 2008 and grew to 16.8% for 2020. The regulator qualifies the
RES based producers who receive certificates after every unit of renewable electricity they
deliver to the network. Suppliers must own a certain number of certificates according to the
centrally determined mandatory quota. These certificates can be acquired both from RES
producers and from the secondary market of green certificates. RES-E producers get the
countervalue of certificates varying in a range determined by a Government Decision.
Between 2008 and 2014 the minimum value was 27 euro/certificate while the maximum was
55 euro. Within this range bilateral contracts between the suppliers and the producers and
the centralized market organized by the market operator (OPCOM) determine the price. 16
The amount of support that producers could receive in the green certificate scheme was
differentiated according to the renewable technologies, one MWh of electricity produced by
15
16

Source: EUROSTAT SHARES
https://www.opcom.ro/opcom/uploads/doc/PCCV/PCV_Descriere_EN.pdf
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solar capacities got three times more certificates compared to one MWh electricity produced
in a new biomass-based facility and two times more than electricity produced by biomass
based high efficiency cogeneration.17
The scheme was significantly modified several times over the period it was in force, mainly
because in the early years it created a higher than expected level of investments which
resulted in an oversupplied certificate market. Changes aimed to balance the benefit of
producers and consumers (e.g. by the regulation of minimum and maximum prices of green
certificates etc.). 18 The scheme was closed to projects constructed from 2017, but as it is
visible on the figure below the expansion of new capacities practically stopped after the
government reduced the quantity of green certificates available for new entrants from
2014.1920 As we can see on the following figure wind power plant capacities grew in the
biggest pace followed by solar PV.
Figure 7. Evolution of RES-based installed capacities, MW

Source: Eurostat SHARES Database

The new CfD scheme announced in 2019 shall support besides renewables other energy
production technologies as well, including nuclear (Unit III and IV Cernavoda) and fossil fuelbased power plants supplemented with carbon capture and storage technologies21.
The CfD scheme minimizes the exposure of producers’ revenues to market volatilities.
Eligible electricity producers enter a private contract in which a so-called ‘strike price’ is
determined which refers to the technology specific unit investment costs of the producer and
can be a subject to adjustment based on the changes of the operational costs related to the
specific technology, regulatory costs and inflation. Producers sell electricity at the current
17

The evolution of the support scheme for promoting renewable energy sources in Romania (rees-journal.org)
https://www.kinstellar.com/insights/detail/439/wind-of-change-european-commission-approvesamendments-to-romanian-green-certificates-support-scheme
19 https://www.icis.com/explore/resources/news/2018/05/24/10224649/icis-power-perspective-romaniaconsiders-changing-the-res-support-scheme-for-new-installations/
20 https://www.cms-lawnow.com/ealerts/2014/01/romania-reduction-in-support-for-renewables?sc_lang=en
21 https://www.allenovery.com/en-gb/global/news-and-insights/publications/legal-alert-cfd-energy-sector-inromania
18
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market prices, which is reflected in the ‘reference price’ set annually on the basis of average
day-ahead prices. If the reference price is below the strike price, the counterparty (the market
operator OPCOM) compensates the producer with the difference, if it is above, the producer
pays back the difference. Even though, theoretically we know the general principles of the
CfD, with the proposal included in the NRRP regarding a new Energy Law by 2023, many
important features of this scheme are unknown yet so it is not possible to tell which
renewable technologies will be favored by the new scheme by specific design elements.
When all projects compete in the same auction round, technologies with LCOE (levelized
cost of electricity) values lower than biomass will enjoy an advantage and win most of the
offered capacities. But if technologies will be assigned to separate auction baskets and there
will be a basket dedicated for biomass-based projects, it can incentivize investments in this
technology, too.

2.1.1.2. Support for heating purposes
In Romania, biomass is used mainly for heating purposes. Policies to incentivize biomass
and other renewable use in the heating sector is much less structured, and support is not
continuously provided. Investment support incentivizes renewable fuel use in the district
heating sector which accounts for a smaller part of sectoral biomass usage. Operating
support have never been in force in this subsector. Household consumption, which
constitutes by far the most significant share, is not targeted by large-scale any policy to
significantly improve energy efficiency of the Romanian household building stock, but general
social fuel subsidy for all heating types is applied instead.
Out of 55 municipalities that have district heating systems in Romania, the following table
presents those which use biomass as a primary source. The table includes price of thermal
energy and price the households face, the difference is due to the fact that the municipalities
take over part of the operating costs for each district heating system, which results in a
subsidized price.
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Table 2. Municipalities with district heating systems in Romania

Municipality

Population

Number of housing
(apartments and/ or
houses) supplied from

Price of thermal
energy (EUR/MJ)

Price for population
(EUR/MJ)

Suceava

92.121

16.519

0,017

0,012

Rădăuți

23.822

4.442

0,015

0,008

Gheorgheni

18.377

3.707

Horezu

6.263

315

0,018

0,013

Vatra Dornei

14.429

2.197

0,015

0,013

Nehoiu

10.211

560

Huedin

9.346

180

0,015

Întorsura Buzăului

7.528

718

0,016 without VAT

Buzău22

115.494

-

-

-

Source: National Institute of Statistics and Romanian Energy Regulatory Authority.

At the end of 2020, a state aid scheme was elaborated to support investments in district
heating systems based on renewable energy sources such as biogas, biomass, and
geothermal energy. The budget allocated to the state aid scheme was 150 million euros23, of
which 85% came from European funds, and the remaining 15% was financed from the state
budget. The budget and the scheme were approved by the European Commission and it
could be increased to 180 million euros without further approval.
Some features of the scheme:
-

The aim of this scheme is to increase the current capacities with up to 60 MW new
installations which are based on biomass, biogas, and geothermal energy.

-

The maximum aid that can be granted to a beneficiary is 15 million euros per project. The
beneficiaries are local municipalities.

-

The state aid is not granted for investments in the production of electricity, including the
production of electricity in cogeneration, only heat-only plants are eligible.

This scheme was approved through Government Decision No. 1037/2020 in December
2020. This program is not expected to result in a significant increase of biomass demand, on
one hand because the overall volume is small, and on the other hand, because it also covers
biogas and geothermal based projects, and the latter has great potential in Romania. Due to
its design, the program might result in undersubscription, as no more than 20% of the funds
can be spent on transmission networks which excludes the inclusion of some potential
beneficiaries. National strategies do not envisage the building of new transportation systems,
thus any growth in the number of households using district heating will be the result of the
connection of new buildings to the already existing networks. This limited growth prospects in

22
23

only partially Buzău in several neighborhoods
Yearly budget is 45 million EUR for 2020, 50 for 2021, 40 for 2022 and 15 for 2023.
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the sector can possibly build on biomass but neither confirmatory nor rebuttal information is
available regarding the fuel mix of these possible developments.
Before the previously described scheme was adopted at the end of 2020, another very
similar scheme was proposed in 2017. The scheme had a lower budget (100 mil. euros), it
covered also some investments related to electricity production, and the beneficiaries could
have been also private companies, not only local municipalities. Other components were
identical (e.g. installed capacity).
The proposed scheme was adopted through Government decision No. 216/2017 but the
permitting process did not move forward to the approval of the European Commission so the
scheme was not implemented.

2.1.1.3. Social support for heating purposes
According to Emergency Ordinance No. 70/2011 low-income consumers can receive social
aid for heating purposes. These social benefits are given for all types of heating, including
firewood. After the modifications made at the beginning of this year, families with incomes
below 800 lei per family member (approximately 163 euros) or 1082 lei (approximately 220
euros) for single person can receive this aid. The support they receive is between 20 and 54
lei per month (4 to 11 euros) from the national budget, which can be supplemented by the
local authorities with an amount up to 58 lei (approximately 12 euros).
The payment method for this aid is set by the mayor, who often choose to provide firewood to
the consumers, instead of giving them money. In case of other types of heating (natural gas,
electricity and district heating) a part of the bill consumers are receiving each month for their
consumption is compensated so the money goes directly to the service provider.
Table 3. Number of beneficiaries (individuals and households together) of firewood aid

2013

2014

2015

2016

2017

2018

2019

2020

598.854

482.503

460.641

358.543

288.274

159.885

157.238

139.993

Source: Ministry of Labor, statistical bulletin- social assistance.

The table above presents the number of beneficiaries of the program using firewood for
heating. Even though we see a decrease in the number of beneficiaries year by year, this is
not the result of energy efficiency improvements or switching to other heating methods. The
main reason is that since 2012 the minimum wage has increased much faster than the point
of reference which is taken into consideration when the aids are given and many people are
no longer eligible even though they are still in poverty. If we compare the number of
beneficiaries to the number of all households using firewood for heating (3,5 million) the ratio
of supported households was 17% in 2013 and 4% in 2020.
All the municipalities having district heating systems are covering some parts of the
production and transportation costs from subsidies, regardless of the source of production.
Thus, all the consumers connected to these systems pay a subsidized price. The level of
support is decided locally by each municipality depending on the local budget, some of them
cover 20% of the costs while others over 50%. Until 2011, the government also contributed
to these subsidies. Nowadays this area is not strictly regulated, governmental funds are
transferred in case the local municipality cannot finance the subsidies, through the
Government's reserve fund.
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Heating needs of the households can be reduced by decreasing the heating energy demand
through encouraging energy efficiency investments, such as the insulation of buildings,
installation of new stoves or upgrading the existing heating system. In general, the Romanian
government does not have an extensive program to incentivize people to change the way
they heat their houses or to switch from one fuel to another. The Ministry of Environment has
a program called “Green House” which offers support to purchase heat pumps and solar
panels. Unfortunately, the number of beneficiaries is very low, and the program does not
address deprived families (that do not have the knowledge and the resources to access such
program). An updated program was also introduced (“Green House Plus”), through which the
beneficiaries could get funds for energy optimization of their households, but the program
didn’t receive any budget yet.
The renovation of the buildings is led by the local authorities, which attract European funds
through the Regional operational program 2014-2020, Priority axis 3. Specifically, there is no
program for individual households, that use firewood, for building insulation and to change
fuel used for heating.
Programs are in place targeting the improvement of energy efficiency in public buildings
through thermal insulation. The overwhelming majority of buildings are going through only
partial modernization, i.e., thermal insulation but without any further improvements. There are
only scarce initiatives of the local authorities to insulate individual households.
Based on the households energy consumption from 2009 data, there are 3.5 million
households in Romania using firewood for heating. There is no information available on the
ratio of new buildings heated with firewood, as no authorization is required from the local
authorities or other entities to build a firewood stove. Only the installment of gas boilers need
authorization, while coal, wood or electric boilers are not tracked.
One strategic goal is to extend the natural gas network, which nowadays covers a bit more
than 30% of the total households. But, taking into consideration the new directions in the EU
(Green Deal) it is unlikely that we will see a strong development in the future. Even without
these EU legislations and directives it is questionable whether extending the network beyond
a percentage of 40-50% of the settlements would be economically feasible mainly due to the
high proportion of areas with a low population density

2.1.2. Certification and verification
As elaborated in Chapter 1.2.3. in this report Romanian legal framework covers the
sustainability criteria listed in RED II, next to these criteria there is no further country-specific
criteria for biomass-to-energy usage. Certificates to track the origin of firewood are used in a
narrow part of the sector. In general, from SUMAL (wood tracking system described in
chapter 1.1.) everyone can voluntarily track the documents of a truckful of wood shipment.. In
case of chips and pellets, it takes efforts and time to get information about the origin. From
the buyers’ point of view only power plants applying for green certificates are obliged to hold
certificates of origin.
Power plants need to fill different forms to receive certificates. One of the forms requires
information on where and when the firewood was bought. Another form asks for further
information which can be reached via SUMAL. These forms are delivered to the
Environmental Agency as a prerequisite for receiving certificates of origin. Having the
certificates of origin, the National Energy Authority will issue green certificates.
As regards heating plants, no regulation is in place to track the origin of firewood burnt. The
only possibility to gain some information about these volumes is what is available via SUMAL
which information goes back only one step to the origin of the firewood. Unfortunately,
SUMAL is created rather to upload information about the wood sold and purchased and not
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to extract information. Limited data accessibility and lack of legal obligation applies to
households, too.

2.1.3. Evaluation of the regulatory framework
The following bullet points summarize the most important specificities of the Romanian
regulatory framework which are relevant for the evaluation of the role of biomass currently:
-

From the user side only a marginal part of biomass usage is monitored and tracked in a
transparent and regulated way,

-

RES support in the electricity sector had a marginal effect on biomass use in the past

-

As support for power plants is under revision, we cannot see yet if the role of biomass will
be strengthened in the near future

-

No support scheme exists in the heating sector focusing specifically on biomass

-

In the district heating sector support schemes are unpredictable, the scheme which is
about to start soon will support other, more preferred technologies (geothermal) next to
biomass

In case of households there is a general price support which does not differentiate among
fuels, while the share of supported households decreased significantly in the last years
-

Only power plants using biomass have the obligation regardless of the MW produced to
hold origin certificates (if they want to obtain green certificates), but no country-specific
sustainability criteria apply. Heating sector accounting few plants and households
installations, covering 99 % of the biomass usage, do not have the obligation to hold
origin certificates. Need to mention that both segments goes under the same EU Timber
Regulation bidding obligation to ensure origin legality for wood when placed on the
market for the first time.

Based on these findings it is considerable to extend sustainability criteria and certificate of
origin scheme to heating plants even if they do not receive support like power plants in the
electricity sector. Further development of traceability instruments is also an effective tool to
monitor the market for example in sectors like the household sector which is hard to be as
strictly controlled as the power or the district heating sector.

2.2. Biomass use for energy – factsheets
In this chapter we use the National Energy Balance of the EUROSTAT to draw a full picture
of biomass use for energy, focusing on primary solid biomass only (that is, we exclude
biogas, biomethane and liquid biofuels).

2.2.1. National Energy Balance
According to the latest available data from EUROSTAT Romania’s total energy supply is
highly fossil fuel based as it accounts for 998 TJ out of the total 1381 TJ. The rest is mainly
based on renewables which category gives 252 TJ and nuclear which provided 119 TJ.
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Figure 8. Total energy supply in TJ, Romania

Source: Eurostat SHARES Database

Renewable shares in the Romanian energy sectors are presented in the following picture.
We can see the effect of the green certificate scheme in the electricity sector which started
from an already high value thanks to the hydro capacities and expanded significantly as a
result of the support scheme. Electricity sector and the transport sector led the growth of the
overall RES share in the country, the heating sector presents a constant share of renewable
fuels after a significant growth between 2006 and 2008.
Figure 9. Renewable energy shares in Romania, 2004-2009

Source: Eurostat SHARES
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The next figure summarizes biomass use for energy in Romania in the last two decades
based on the Energy Balances and the SHARES database of EUROSTAT. The figure
includes biomass consumption data in the power sector, the industrial sector, the household
sector and other final consumption (which mainly includes the firewood consumption of
public buildings for heating purposes and all other consumption which is not included in the
previous categories).
Solid biomass use experienced an increasing trend in the 2000s as its consumption almost
doubled between 2001 and 2010. After the peak in 2010 a drop is observed and from 2011
the consumed volume practically stagnates with very small variation from year to year. These
trends were mainly led by the change of household consumption as it accounts for the
majority of biomass consumption. Consumption of the industrial sector is quite stable over
the observed period while firewood usage in the transformation sector was increasing over
the 2010s and stagnates since 2015.
Figure 10. National Energy Balance statistics

Source: Own calculation based on National Institute of Statistics, Eurostat

It must be noted that data collection and data processing methodologies for biomass use
differ in 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 assigned authority in charge of official energy statistics is the National Institute of
Statistics, which conducts annual data collection for several domains including ‘Energy, Gas
and Water Statistics’. The biomass-to-energy is inside the energy chapter of the annual
national statistical program and the household energy data are collected using the
questionnaire "Household labor force survey - biomass consumption module".
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On the questionnaire methodology, it is established through the President of the National
Institute of Statistics Order no. 394/2004 on the methodology and organization of the "Survey
on the labor force in households - AMIGO" and in line with:
a) Regulation (EC) no. Council Regulation (EEC) No 577/98 of 9 March 1998 on the
organization of a Community labor force sample survey, as amended;
b) Regulation (EC) no. Commission Regulation (EC) No 377/2008 of 25 April 2008
implementing Regulation (EC) No Council Regulation (EEC) No 577/98 on the organization
of a Community labor force sample survey, as regards the coding used for data transmission
since 2009, the use of a subsample to collect data on structural variables and the definition
of reference quarters, with changes subsequent;
c) Regulation (EC) no. Regulation (EC) No 1099/2008 of the European Parliament and of the
Council of 22 October 2008 on energy statistics, as amended.
The methodology is the same for years now and there is no information that will be subject to
any revision in the near future. The publication containing the collected data is "Energy
balance and structure of energy equipment", while these statistics data are used internally by
the central authorities, research, media, and externally for EUROSTAT, International Energy
Agency, UN.
The number of observed units is individuals from 28,080 households per quarter. Given the
fact that the NECP indicates 3.5 mil households using firewood (however, this figure seems
to have been rolled on since 2009 from another statistic publication ‘ENERGY
CONSUMPTION IN THE HOUSEHOLDS IN 2009’24, tab. 16), thus the representativeness of
data collected would be of 3,2 %. This seems a quite big sample compared to other
countries’ sampling methodology but it is a huge missed opportunity that the survey asks
only quantity and does not differentiate by specificities of firewood (like source, type etc.) or
the installation they have in the building. Authorities have the information and mention in the
strategic materials that a huge share of households burn firewood very inefficiently. However,
the actual ratio is not published. We couldn’t gather any further information on the sampling
and upscaling methodology of the household survey, or if there is any modelling-based
background calculation applied.
The main variables included in the research: type of building, year of construction, usable
area and heated area, biomass consumption (firewood, wood waste, agricultural waste) for
space heating, water heating and cooking.
Although on the questionnaire the data collected looks split (in firewood, wood waste,
agricultural waste), the National Statistics Institute couldn't offer disaggregated data.
However, the available data are presented in the Energy Balance Annual Report - the last
Report is for 2019 here firewood at pg.18-19, which also includes the definition NSI told us
already, and is in the report at pg. 40: "fuelwood (including biomass) represents organic, nonfossil materials of biological origin that can be used as fuel for the production of heat or
electricity. This category includes charcoal (solid residue resulting from destructive distillation
and pyrolysis of wood and other plant materials), special energy crops (poplar, willow, etc.), a
multitude of wood materials generated by industrial processes (especially the wood / paper
industry ) or which come directly from forestry or agricultural activities (firewood, wood chips,
wood pellets, tree bark, sawdust, chips, black lye, etc.) and waste such as straw, rice husks,
walnut shells, poultry manure, grape yeast etc. The technology preferably used to exploit this
solid waste is combustion." The quantities collected by households by their own efforts are
also included.
Unfortunately we did not have access to information on the other sectors’ data collection
methodology.
24

https://insse.ro/cms/files/publicatii/CENG_publicatie_tabele.pdf (RO only)
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2.2.3. Assessment of forest biomass related energy data uncertainties
To conclude this chapter, we write up a short summary for the data uncertainty issues that
we find important.
While matching information coming from the two previous subchapters, we can see that there
is a striking inconsistency regarding the data. There are a lot of unanswered questions and
lacking information about the most significant user sector of biomass usage in Romania in
the household sector.
Uncertainty arises from the differences between the statics energy and forestry collected
data e.g. in 2019 the fuelwood, including biomass, was of 14 mil tones - around 17,5 mil
cubic meters, while the firewood in the forestry statistics was of 5,625 mil cubic meters. The
explanation would be in the terminology, as unlike ‘fuelwood (including biomass)’ in energy,
in the forestry statistics is ‘wood fuel’ which represents the wood volume meant for heating,
food preparation and product drying or dehydration (also fuelwood ENG for ‘lemn de foc’)
and wood volume meant to produce charcoal by pit carbonization. However, as long as the
NSI which can’t provide disaggregated data, as highlighted into the previous chapter, the
data are still questionable.
Therefore, the energy data (fuelwood, including biomass) covers a larger specter of
biomass solid fuels than the forestry data (wood fuel) which includes only forest
biomass.
Another issue would be the fact that the energy data are mainly collected for households. In
the household sector where the methodology is based on data collection by questionnaires
and the results are upscaled to create a representative result for the whole sector there are
several points where uncertainties can arise. There are countries where estimation of
household usage statistics is adjusted with modelling-based building energy calculations, but
in the case of Romania we do not have information about that. Also the magnitude of illegal
activities or the role of waste in the context of heating must be involved in the calculations.
This report could not eliminate this area in detail so it can only identify possible sources of
uncertainties. In this subsector, even a small methodological distortion can cause a distorted
result.
We could not access information behind the methodology in the transformation and industry
sectors, but these are accounting for a relatively small portion of biomass use so even a
serious methodological program could not cause very significant difference in the final
results. A closer look on forestry industry wood used for energy production would be
essential (as some wood purchased by the industrial operators can be wood fuel according
to the harvesting papers, but used for wood products as first processing and afterwards the
residues obtained is used for energy production; however, according to the actual legal
framework 25 the wood fuel does not obtain the origin certificates in order to get green
certificates for energy production).
However, according to the Order no. 195/2019 (previously no. 52/2016) the National Energy
Regulatory Authority is monitoring the system for promoting the production of electricity from
renewable energy sources, which also covers biomass-to-electricity.

2.3. Biomass-to-energy – Goals and measures
25

Ministry Ordinance no. 1534/2016 on the approval of the procedure for issuing certificates of
origin for biomass from forestry and related industries and used in the production of electricity from
renewable energy sources
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In this chapter, we explore how biomass-to-energy fits into the country’s currently approved
climate policy objectives and renewable energy targets. We have to understand the role of
forest biomass use for energy purposes within your national climate policy, so we need to
focus on how solid biomass energy is considered in the context of greenhouse-gas
emissions and renewable energy. We summarize all narrative policy objectives and
quantitative targets that directly or indirectly rely on biomass-to-energy.

2.3.1. National Energy and Climate Plan
NECP presents very superficial information on the role of biomass. Biomass usage in
electricity generation is very moderate and is not expected to change much. According to the
NECP’s own modelling results, installed capacities are expected to decrease from 180 GW in
2020 to 137 GW in 2030, while biomass-based electricity generation grows very moderately
by 3% between 2020 and 2030 in the WAM scenario (with additional measures).
There isn’t much information on biomass usage for heating purposes which accounts for the
overwhelming majority of Romanian biomass usage. RES share in the heating and cooling
sector is expected to grow to approximately 29 % in 2025 and to 33% in 2030 based on
modelling results which considers implementation of proposed policies and measures from
NECP, taking into account also the sustainable use of biomass in the energy sector. Within
continuing the currently existing measures scenario, the share of bioenergy in the heating
and cooling sector is expected to increase at 29 % by 2030 and over 33 % by 2035. The
NECP does not present a detailed fuel mix composition in the projected paths for the sector,
while the forest biomass supply by feedstocks presents the trend in the living biomass
volume without any disaggregation by forest products nor considering the cascading use of
wood principle. The document does not present detailed results for the scenario with
additional measures. What we know is that the difference between the RES share in the
H&C sector for 2030 in the scenarios with current and additional measures is 4.2%, where
the additional growth mainly comes from heat pumps, solar panels, and RES expansion in
the district heating systems (without indicating the source of energy). The source of RES
share growth is on one hand an increasing renewable energy utilization supplemented with
the decrease of the overall energy consumption of the sector.
There is no visible sign in the NECP document that the role of biomass will be strengthened
in the next decade’s decarbonization path. According to the document the expansion of
renewables will be based mainly on technologies other than biomass.

2.3.2. National Energy Strategy
Unfortunately, there is no available accepted version of the Romanian National Energy
Strategy (NES). There are some draft versions available, but the final version is expected to
differ significantly, so professionals in Romania do not use the available versions for
analysis.
The previous edition of NES presented more details for biomass. According to the document
the consumption of firewood in 2030 will be lower by about 20% compared to 2018, causing
the total consumption of energy resources from biomass to decrease to 39 TWh. The
decrease will be caused by the fact that an increasing number of households in the rural
areas will become thermally insulated and an increasing number of households, especially
the new homes, will adopt efficient biomass-based heating installations, with complete
combustion and low emissions or will adopt different sources of heating. These plans seem
unrealistic as no current or planned large scale policies are foreseeable to support such
transition.
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According to an even earlier strategy the total energy production based on biomass and
waste shows in all scenarios a consistent increase in the period 2030-2050. The trend shows
an acceleration of biomass production after 2030, through the development of modern and
efficient technologies on a large scale, especially in rural areas. The final energy
consumption from biomass and waste could increase significantly, from 45 TWh in 2030 to
53 TWh in 2050.
None of the documents present a clear direction as to whether they are expected to increase
or decrease biomass consumption, which is why the sector is in uncertainty until there is an
approved final strategy. Based on the available information, the role of biomass is expected
to stagnate as it is now, neither its elimination nor the transition built on it is expected in the
near future.

2.3.3. Potential cross-effects of the future of coal and lignite
Burning biomass in the currently operating power plants can be a very cost-effective
alternative against lignite or coal due to the obligation to submit carbon emission allowances.
Biomass can be a reasonable substitute to improve the returns on the operation of these
power plants even without any kind of support targeting renewable based generation or
specifically biomass use. It is important to examine this scenario in Romania as such fuel
switch can put a huge pressure on biomass resources.
Currently 3705 MW installed capacities are operating in Romania which burn lignite or coal.
The following figure presents the pace of planned decommissioning of these capacities until
the complete phase out of solid fossil fuels.
Figure 11. Expected decommissioning of coal and lignite fired capacities (MW)

Source: REKK chart based on power plant operating licenses issued by the energy authority

NECP’s capacity mix outlook projects 1980 MW solid fossil fuel capacity for 2030 which
would require some new capacities or postponed decommissioning which seems problematic
as the age of average coal units in Romania is 42 years.26

26

https://bankwatch.org/wp-content/uploads/2019/03/Coal-in-the-Romanian-NECP.pdf
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The SANDBAG study – an assessment of plans to burn biomass in coal-fired installations –
covering several countries did not envisage significant switching of Romanian coal or lignite
fired capacities to biomass. 27
According to the NRRP, Romania is committed to phase-out coal by 2032 at the latest and
will pass a law by mid-2022 setting out in detail the decommissioning of power plants, the
closure of mines, and the policies to support local communities whose livelihoods are
dependent on this sector. This decommissioning pace is faster than the pace presented in
the previous figure based on operating licenses for each installation.
The Government wants to support the development of the gas infrastructure which will be
capable of passing to hydrogen in the future. From what it seems, the intentions of the
Government are to have a full replacement of gas consumption with hydrogen in all the areas
(households heating with boilers etc), not only in the sectors where decarbonisation cannot
be achieved in other ways (steel and chemical industry, etc.). But it is not clear whether the
EC will support the approach of the Romanian authorities. So far, through the NRRP, the EC
has agreed only with some limited investments in gas, and as for the transport infrastructure
it should transport only hydrogen from 2030, but the pilot project has been greatly reduced
from what the Government has proposed initially.
Considering Romania’s strong commitment towards fastened coal phase-out, it does not
seem likely that power plants currently burning coal or lignite start to switch to biomass
because of economic incentives.

27SANDBAG

– Playing with fire - AN ASSESSMENT OF PLANS TO BURN BIOMASS IN EU COAL POWER STATIONS
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3.

Supply-demand adequacy

This analysis targets the most basic question regarding biomass energy: sustainability.
Demand for biomass energy is mostly driven by administrative tools. Supply of forest
biomass is finite and loaded with data uncertainty. This section is finding out (i) if forest
biomass resources and their use for energy are balanced and, (ii) if biomass energy targets
can be met with forest biomass harvested at sustainable rate.
Below we compare the officially available data which depict biomass consumption on the
supply side and the demand side. On the supply side we converted data of the domestic
fuelwood production, volume of the bark and secondary assortments and net imports into
energy units using a 9 GJ/m3 heating value we estimated 68.6 PJ solid biomass supply for
2019.
The explanation for using 9 GJ/m3 as heating value is described below:
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: the
existing moisture in the fuel and the water product of the combustion. All water is evaporated
during combustion, what consumes a significant amount of the gross heating value. If the
water vapor is not condensed in the energy production cycle to recuperate its energy, then it
is lost in the water vapour content of the flue gases. Since almost all biomass boilers and
furnaces lose the 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 with the
basic wood density. Wood density of forest species ranges from 400 to 700 kg/m3. We
assumed the highest value, as typically observed for the two species Beech (Fagus
sylvatica) and Acacia (Robinia pseudoacacia) that are the predominant source of 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.
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Figure 12. National Energy Balance Statistics

Source: Own calculation based on National Institute of Statistics, Eurostat

Colored areas represent official harvest statistics as the annually available firewood sources.
This part also includes the balance of Romanian export and import activities of firewood also
based on EUROSTAT, so net import is depicted in the figure. The largest green area is the
official firewood production statistics, which includes net imports as well. Values in the
negative range represent periods with higher exported volumes than imported volumes. Light
green area is the volume of residual bark and secondary assortments possibly available for
energy use. Note that we assume all of this volume being channeled into the energy
markets.
Looking at the data, a significant gap can be found between the sum of domestic production,
net imports and energetically utilized residues compared to total consumption. It is
important to note, however, that the figure does not include biomass sources other
than forests, which might represent an important item in the calculation. Unfortunately,
no data, literature or expert interviews were available to estimate biomass volumes coming
from other sources than forests. Due to this deficiency firewood coming from agriculture,
agriculture by-products and agricultural waste are categories (which are considered
as primary solid biomass) not included in the figure. Note, however, that this might be a
significant supply category of biomass-to-energy: the Romanian NECP provides a biomass
potential in agriculture (which mainly consists of stems, including maize cobs) estimated for
2017 in NECP between 21.5 and 35.8 million tones.
There may be several different reasons why this gap arose. From the usage statistics part,
the statistical estimation methodology of household statistics is of crucial importance
because this consumption category alone is way bigger than the available solid biomass for
energy purposes on the supply side.
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On the source side, another possible explanation for the gap is that there must be volumes
which are invisible in the production statistics, possibly covering
-

illegal logging coming from forests,

-

unmonitored illegal imports,

-

waste incineration

As household statistics are based on surveys, we can assume that people mostly won’t
report waste-burning in their stoves even if they are provided with the definition of what is
accepted as firewood and what is not. It is important to note, that the most optimistic
assumption is that the gap we see on the figure is firewood and not waste (plastic and other
materials which are much more polluting than burning firewood).
Elaborating the trends in the data we can see that the gap is slightly closing over time,
decreasing to 50% in 2019 from 70% in the beginning of the 2000’s. As non-forest biomass
data is not available in the time series this gap may be consistently smaller, but we don’t
have estimate for this volume, so we can only assume that the remaining gap is still very
significant.
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4.

Discussion of results

Summing up the information and findings of the previous chapters we conclude the following:
1)

Romanian biomass market lacks certification and monitoring schemes

Majority of biomass usage in Romania is burned in households which is a very
underregulated sector which is hard to track and monitor,
Power sector is the only user sector which requires origin certification for those
installations which are eligible for green certificates,
For heating-only plants there is no origin certificate required nor country-specific
sustainability criteria applied.
2)
Current schemes related to biomass usage do not put pressure on biomass sources,
there aren’t strong incentives to use biomass compared to other fuels
-

Other technologies contributed to RES expansion in the electricity sector

-

Social support for heating is not differentiated among fuels

-

Planned district heating support focuses on geothermal rather than biomass

3)
Currently available strategic documents do not project pressure from the demand
side to biomass sources, but the limited availability of these documents raise serious
uncertainties
Documents which are currently available show that Romania does not build their
strategies to biomass, they present that the role of this fuel will be constant until 2030
4)

Comparing supply and demand side of the biomass market we observed a huge gap

There are several possible explanations what can possibly cause this gap but the
poor availability of information makes it impossible to detect the root causes of this difference
There are fundamental differences between the applicable terminology of national
statistics and the forest authority nomenclature, what adds to the technical confusion on the
supply side
Around 5 % of forested land is outside forest fund, which need actions toward a
sustainable management
SUMAL – considered to be a useful tool to reduce illegal logging, yet can be further
improved in order to reflect the sustainability criteria within the bioenergy sector
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Annexes

5.1. Forestry factsheets
Table 4. Forest Fund harvest and firewood production, Romania, thousand cubic metres

source: table by WWF-RO and REKK based on NFI– Romanian National Forests Inventory (available only for 2008-2012 and 2013-2018), NIS – Romanian
National Institute of Statistics, FS - Forest Status (Ministry Report of Romanian Government)
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Table 5. Round wood volume exploited by categories and species group
Total
Conifers
Volume of round Beech tree
timber-total
Oak tree
Various hardwood
Various softwood
Total
Conifers
Beech tree
Logs
Oak tree
Various hardwood
Various softwood
Total
Conifers
Round and split Beech tree
wood
Oak tree
Various hardwood
Various softwood
Total
Conifers
Other roundwood Beech tree
varieties
Oak tree
Various hardwood
Various softwood
Total
Conifers
Beech tree
Wood fuel
Oak tree
Various hardwood
Various softwood

2015
15 315
6 024
5 153
1 456
1 587
1 094
8 644
4 438
2 756
553
439
457
897
373
231
57
136
100
695
196
130
135
155
79
5 079
1 018
2 035
711
857
458

2016
15 117
5 420
5 255
1 505
1 646
1 291
8 293
4 030
2 607
621
464
571
895
329
268
60
117
121
765
191
190
129
177
78
5 164
870
2 189
696
888
521

2017
14 697
5 305
4 956
1 402
1 698
1 336
7 854
3 824
2 376
574
532
548
969
387
349
60
72
101
755
208
149
113
178
107
5 119
885
2 083
654
916
581

2018
15 989
5 954
5 429
1 638
1 745
1 224
8 436
4 197
2 576
669
487
507
1 090
480
328
63
99
119
910
191
221
175
233
90
5 553
1 085
2 304
731
926
507

2019
15 922
6 374
5 152
1 561
1 760
1 075
8 164
4 411
2 348
566
412
429
1 220
583
342
102
104
89
912
221
211
161
229
89
5 626
1 159
2 251
732
1 016
468

source: Institutul National de Statistica
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5.2. Energy Factsheets
Table 6. Complete energy balance for primary solid biomass, Romania, unit: Terajoule TJ
NRG_BAL/TIME
Primary production
Imports
Exports
Gross available energy
Total energy supply
Transformation input - energy use
Available for final consumption
Final consumption - industry sector - energy use
Final consumption - households - energy use
other final consumption (calculated)

2002
98 416
0
0
98 448
98 448
3 511
94 623
13 582
74 362
6 679

2003
119 084
0
0
119 059
119 059
678
118 137
19 922
91 822
6 393

2004
132 316
0
0
131 217
131 217
2 740
128 278
11 019
111 392
5 867

2005
135 186
0
0
133 348
133 348
832
132 259
10 280
114 395
7 584

2006
135 437
0
0
133 338
133 338
3 591
129 587
12 253
107 639
9 695

2007
138 338
0
0
137 136
137 136
1 010
135 871
14 769
112 254
8 848

2008
156 993
0
0
155 350
155 350
1 201
153 973
8 719
143 331
1 923

2009
160 705
145
2 075
156 687
156 687
1 261
155 274
8 875
142 124
4 275

2010
163 287
3 288
428
166 728
166 728
2 558
164 105
10 467
147 635
6 003

2011
145 527
648
1 028
144 809
144 809
4 189
140 584
8 701
131 745
138

2012
158 895
2 209
7 853
153 009
153 009
3 704
149 275
10 795
137 482
998

2013
153 097
4 169
7 004
150 335
150 335
3 641
146 488
11 326
130 169
4 993

2014
152 640
4 622
5 761
151 473
151 473
6 680
144 129
10 791
130 588
2 750

2015
147 416
4 124
4 441
147 113
147 113
7 375
139 217
10 172
123 550
5 495

2016
149 864
4 650
3 292
150 997
150 997
7 671
142 881
12 154
124 547
6 180

2017
149 227
5 348
1 944
152 372
152 372
7 555
144 288
11 995
127 719
4 573

2018
144 164
2 386
1 453
144 972
144 972
6 978
137 801
9 993
126 630
1 177

2019
144 700
1 677
1 458
144 799
144 799
7 588
137 029
9 784
127 402
-158

Source: EUROSTAT

Table 7. Imports and exports of fuelwood and other basic forestry products available for energy, EU ad non-EU, Romania, unit: thousand cubic metres
Fuelwood, (including wood
for charcoal) wood chips,
particles and residues
imports
exports
net imports, 000 m3

2002
1
22
-20

2003
3
174
-171

2004
3
143
-140

2005
3,3
174,79
-171,49

2006
7
420
-413

2007
28,4
288
-259,6

2008
13,35
236,47
-223,12

2009
29,89
297,79
-267,9

2010

2011

2012

2013

94,59
480,9
-386,31

164,07
1722,56
-1558,49

593,5
837,89
-244,39

1132,22
642,74
489,48

2014
1267,6
568,33
699,27

2015
1106,8
535,48
571,32

2016
1235
132
1103

2017
932,83
79,48
853,35

2018
1066,11
26,07
1040,04

Source: EUROSTAT
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2019
658,26
66,06
592,2
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Table 8. Solid biomass supply and demand in TJ and thousand cubic metres, Romania, 2002-2019

source: table by WWF-RO and REKK based on NFI– Romanian National Forests Inventory (available only for 2008-2012 and 2013-2018), NIS – Romanian
National Institute of Statistics, FS - Forest Status (Ministry Report of Romanian Government)
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Table 9. Gross renewable energy generation of Romania in GWh, 2010-2019
Total actual contribution (GROSS ELECTRICITY GENERATION) from each renewable energy technology in Romania 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

17,315.4

17,210.0

16,948.7

16,109.0

16,126.5

16,477.1

16,689.4

16,405.1

16,663.0

16,469.8

Geothermal

0.0

0.0

0.0

0.0

0.1

0.1

0.1

0.0

0.0

0.0

Solar

0.0

1.4

8.0

420.2

1,616.0

1,982.0

1,819.7

1,855.7

1,771.0

1,777.6

297.9

1,299.5

2,645.1

4,423.8

5,958.4

6,566.4

6,407.1

6,590.9

6,639.4

6,749.4

109.8

188.1

192.3

201.6

453.5

462.3

465.8

458.5

367.0

450.3

Biogas

0.7

8.6

19.4

49.7

50.7

60.8

64.9

66.7

70.2

53.8

TOTAL

17,723.9

18,707.6

19,813.6

21,204.2

24,205.3

25,548.6

25,447.0

25,376.8

25,510.6

25,500.9

62.2

111.9

158.6

150.6

245.4

387.2

417.3

423.1

375.8

432.3

2010

2011

2012

2013

2014

2015

2016

2017

2018

2019

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

-380.4

-439.9

-373.0

-350.5

-356.5

-405.9

-436.8

-470.1

-451.2

-444.9

17,343.5

18,267.7

19,440.5

20,853.7

23,848.8

25,142.7

25,010.2

24,906.7

25,059.4

25,056.0

Hydro (normalised)

Wind (normalised)
Solid biomass

of which in CHP*
complementary info
[GWh]
Renewable Municipal Solid Waste
Renewable electricity accounted in
transport
ADJUSTED TOTAL

Source: EUROSTAT SHARES
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Table 10. Renewable energy consumption for heating and cooling in Romania, in PJ, 2010-2020
Total actual contribution from each renewable energy technology in Romania 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

2011

2012

2013

2014

2015

2016

2017

2018

2019

Geothermal

0.9

0.9

0.9

1.1

1.1

1.1

1.3

1.4

1.3

1.3

Solar

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

165.1

145.4

153.3

147.2

146.4

141.4

145.2

147.2

143.5

144.6

Biogas

0.1

0.5

0.3

0.5

0.4

0.3

0.4

0.4

0.5

0.5

Heat pumps

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

TOTAL

166.2

146.8

154.5

148.8

147.9

142.8

146.9

149.0

145.3

146.4

of which biomass in households

147.7

131.8

137.6

130.3

130.7

123.6

124.6

127.8

126.7

127.5

2010

2011

2012

2013

2014

2015

2016

2017

2018

2019

0.0

0.0

0.0

0.0

0.1

0.0

0.1

0.1

0.1

0.1

166.2

146.8

154.5

148.8

148.0

142.9

147.0

149.1

145.4

146.5

Solid biomass

complementary info
[PJ]
Renewable Municipal Solid Waste
ADJUSTED TOTAL

Source: EUROSTAT SHARES
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