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EU sustainability criteria for bioenergy
SUMMARY

Bioenergy, which is generally produced from plants such as agricultural crops or trees,
comes in various forms. Wood and other solid biomass are commonly used for heating
and electricity generation. Liquid biofuels for transport and other purposes are mainly
made from food and feed crops, but can also be produced from waste and residues.
Bioenergy can also be delivered in the form of gas. Bioenergy is a renewable but finite
energy source, and considered as climate-friendly because the carbon which is
emitted during combustion was removed from the atmosphere during growth of the
biomass and will be removed again after some time if new plants are grown. However,
its production and use has environmental impacts and the climate benefits may vary.

The existing Renewable Energy Directive sets mandatory sustainability and
greenhouse gas saving criteria for biofuels. For forest biomass, the Commission issued
recommendations, but these are not uniformly implemented in the Member States.
In November 2016, the Commission proposed a revised Renewable Energy Directive
which includes mandatory sustainability criteria for both biofuels and biomass.

The European Parliament supports sustainability criteria for bioenergy, and
highlighted the sustainability issues of forest biomass in its June 2016 resolution on
renewable energy.

Stakeholder reactions to the Commission proposal have been mixed. While
environmental NGOs called for stricter criteria, the bioenergy industries warned that
tighter limits on conventional biofuels hinder the decarbonisation of the transport
sector. Farmers and forest owners expressed concern about additional economic and
administrative burden and stressed the principle of subsidiarity in forest policies.
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Glossary
Bioenergy: biofuels, bioliquids and biomass fuels

Biofuel: liquid fuel for transport produced from biomass

Advanced biofuel: biofuel which is produced from materials such as algae, waste, residues,
non-food cellulosic material (such as straw or miscanthus) and ligno-cellulosic material

Conventional biofuel: biofuel which is produced from food or feed crops

Bioliquid: liquid fuel produced from biomass, for energy purposes other than transport

Biomass: biodegradable fraction of products and residues from biological origin from
agriculture, forestry and related industries, as well as the biodegradable fraction of waste

Biomass fuel: gaseous and solid fuel produced from biomass

LULUCF: land use, land-use change and forestry

Renewable energy in the EU
The EU and other economies have policies in place to promote the use of renewable
energy sources (RES), in order to substitute fossil fuels – with the principal aims of
reducing the dependence on energy imports and avoiding greenhouse gas (GHG)
emissions. By 2030, the EU aims to reduce its GHG emissions by 40 % below 1990 levels,
as its contribution to implementing the Paris Agreement on climate change, which has
set a target to keep global warming well below 2°C, making efforts to stay below 1.5°C.

The EU target for the share of RES in final energy consumption is 20 % by 2020 and 27 %
by 2030. Moreover, 10 % of transport energy should come from RES by 2020. In 2015,
16.7 % of EU gross final energy consumption came from renewable sources. The share
was highest in electricity generation (28.8 %), followed by heating and cooling (18.6 %)
and transport (6.7 %).

Different sources of renewable energy dominate in each sector. While wind, solar and
hydropower are the most widely used RES in electricity generation, they play only a
limited role in transport, heating and cooling, where renewable sources of biological
origin (such as biofuels, biogas, wood and other solid biomass) are more widely used.
These include liquid biofuels (e.g. ethanol and biodiesel), solid biomass (wood and plant
residues) and gases.

Overall, bioenergy accounted for 63.5 % of EU primary renewable energy production in
2015. In electricity generation, biomass and renewable waste accounted for 10 % of the
total renewable production; bioliquids and biogas for another 7 %. Most renewable
energy used for transport comes from biofuels (88 %) and from renewable electricity.
Biodiesel represents about 79 % of biofuels, and bioethanol around 20 %. In the heating
and cooling sector, 82 % of renewable heat production comes from solid biomass.

The use of bioenergy in the EU has grown by 61 % from 80.7 million tonnes of oil
equivalent (Mtoe) in 2005 to 130.2 Mtoe in 2015. According to projections, it is expected
to reach 163–192 Mtoe by 2030. In 2014, around 10 % of bioethanol and around 26 % of
biodiesel consumed in the EU was imported (not counting crops that were used for
biofuel production).

Sustainability of bioenergy
All energy sources are associated with impacts during production and use, such as land
use, water use, noise or pollution, and bioenergy is no exception. The sustainability of

http://www.europarl.europa.eu/thinktank/en/document.html?reference=EPRS_BRI(2016)573910
http://ec.europa.eu/eurostat/tgm/table.do?tab=table&init=1&language=en&pcode=t2020_31&plugin=1
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bioenergy has come into the spotlight because of concerns about conversion of
rainforests to palm oil production, felling of forests for wood pellets, and potential
competition with food production. The sustainability issues of bioenergy include:

Land use change occurring, for example, when previously uncultivated land is converted
into agricultural land for growing bioenergy crops. This can have impacts on ecosystems
and biodiversity, as well as GHG emissions and carbon storage in biomass and soils.

Indirect land use change (ILUC) occurring when the cultivation of bioenergy crops or
forest biomass leads to the displacement of agricultural production or forestry to
previously uncultivated land such as peatland, grasslands or forested areas.

Greenhouse gas emissions and removals: One of the main reasons for using bioenergy is
that the carbon dioxide (CO2) which is released during their combustion was previously
removed from the atmosphere during the growth of the biomass crop by the process of
photosynthesis. If new plants are grown after the harvest, the released CO2 will be
removed again after a certain amount of time. However, this 'carbon payback period' is
tens to hundreds of years in case of forest biomass, leading to 'carbon debt'.

The greenhouse gas emissions of bioenergy are counted as zero in the energy sector, but
are accounted for in the agriculture, forestry and land use sectors. In the EU, Decision No
529/2013/EU implements international rules that ensure that GHG emissions from land
use and forestry are accounted for in that sector.

GHG emissions of bioenergy production are not limited to the combustion phase.
Lifecycle emissions result from the production and use of fertiliser, energy use for
agricultural machinery and irrigation, transport, processing etc. The cultivation of biofuels
may change the amount of carbon stored in soils and biomass, especially when direct or
indirect land use change is involved. Harvesting forest residues may reduce the amount
of carbon stored in temperate forests, since carbon is stored primarily in soils rather than
in above-ground biomass. The GHG impact of bioenergy is case and site-specific, and can
range from substantial GHG savings to an increase of emissions.

It must be noted that in the case of wood and forestry products, the emissions in the
combustion phase are higher than for fossil fuels with the same energy content. The
reason is that these products have a lower energy density and contain some moisture.

Environmental impacts: The cultivation of bioenergy crops may have impacts on
biodiversity, for example when primary forests are cut down and replaced with managed
forests. A high-profile example is the clearing of tropical rainforest for palm oil
plantations. The removal of agricultural or forest residues, which have a high nutrient
concentration, can also have impacts on soil quality. Air pollution is another impact. The
Commission estimates that solid fuel burning in households is responsible for about a
third of particulate matter emissions in the EU, which are linked to more than
430 000 premature deaths per year.

Socio-economic impacts: Increased demand from biofuel producers for agricultural crops
can lead to a rise in food prices. While this may have negative effects, especially on poor
people in developing countries, it may also benefit people in rural areas who make a living
from agriculture. Social benefits of biofuel production include employment in the farming
sector and in the biofuel industry. However, there have also been concerns about the
large-scale acquisition of agricultural land ('land grabbing'), especially in developing
countries.

https://www.iisd.org/gsi/sites/default/files/bf_eupalmoil.pdf
https://publications.europa.eu/en/publication-detail/-/publication/8005fb30-81e9-4399-9b19-01af823fa42d
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32013D0529
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32013D0529
https://www.eea.europa.eu/publications/air-quality-in-europe-2016
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Availability of biomass: Although biomass is renewable (typically over a timespan of
years or decades), it remains a finite resource whose availability is limited primarily by
the amount of available land and water. The use of biomass in the bioeconomy competes
with other uses for producing biomaterials, such as bioplastics. 'Cascading use' of biomass
would mean that biomass is used more than once, with energy conversion as the last
step, contributing to a more efficient use of resources.

Existing sustainability criteria
The Renewable Energy Directive 2009/28/EC requires that 20 % of EU final energy
consumption must come from RES by 2020 and sets binding national targets for each
Member State. Moreover, it requires all Member States to obtain at least 10 % of their
transport energy from renewable sources by 2020. The Renewable Energy Directive sets
sustainability and GHG saving criteria for biofuels and bioliquids, but not for biomass
fuels. Note that biomass fuels come mostly from forestry, an area that falls under the
competence of the Member States, with only a coordinating role for the EU.

The Fuel Quality Directive 2009/30/EC requires a 6 % reduction by 2020 in the GHG
intensity of fuels and energy used in road transport and non-road mobile machinery. The
Commission does not intend to set a post-2020 target.

The guidelines on state aid for environmental protection and energy prohibit state aid for
investments in production capacity for food-based biofuels, and allow operating aid to
food-based biofuels (from plants that started operation before 2014) only until 2020.

In 2015, the Renewable Energy Directive and the Fuel Quality Directive were amended by
Directive (EU) 2015/1513 to strengthen the GHG saving criteria. It also addresses indirect
land use change by limiting to 7 % the share of conventional biofuels that can be counted
for the 2020 renewable energy target in transport and sets an indicative target of 0.5 %
for advanced biofuels. The amending directive contains a harmonised list of feedstocks
for biofuels whose contribution can count double towards the 10 % RES target in
transport for 2020. To incentivise the use of renewable electricity in the transport sector,
it can be counted 2.5 times for rail transport and five times for electric cars.

In order to receive public support or count towards mandatory national renewable
energy targets, biofuels and bioliquids used in the EU must satisfy the following
sustainability criteria set out in the amended Renewable Energy Directive, which apply
regardless of the geographical origin:

 Biofuels must achieve GHG savings of at least 35 % in comparison to fossil fuels.
From 2018, this value rises to 50 %. Installations put into operation after
5 October 2015 must achieve GHG savings of at least 60 %.

 Biofuels cannot be grown in areas converted from land with previously high
carbon stock, such as wetlands or forests.

 Biofuels cannot be produced from raw materials obtained from land with high
biodiversity, such as primary forests or highly biodiverse grasslands.

The GHG savings of bioenergy are calculated by comparing all life cycle emissions
(cultivation, processing and transport, but excluding biogenic emissions from growth,
decay and combustion) of bioenergy production to the typical GHG emissions of the fossil
fuels they replace. A methodology for calculating GHG savings is set out in the annexes
of the directive, and default values are provided for the most common production routes.

http://www.europarl.europa.eu/thinktank/en/document.html?reference=EPRS_BRI(2017)595890
http://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX%3A32009L0028
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32009L0030
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52014XC0628%2801%29
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A32015L1513
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Companies may demonstrate that their biofuels fulfil the criteria by participating in
voluntary schemes that have been recognised by the European Commission.

In February 2010, the Commission issued a report that recommended sustainability
criteria for the use of solid and gaseous biomass and invited Member States to take these
into account when developing national sustainability schemes. The recommendations
included: applying the criteria laid down in the Renewable Energy Directive also to solid
and gaseous biomass used in electricity, heating and cooling, in order to avoid
discrimination between different forms of bioenergy; excluding waste from GHG saving
criteria; favouring installations that achieve high energy conversion efficiencies, such as
high-efficiency cogeneration; and applying sustainability schemes only to larger energy
producers of at least 1 MW thermal or electrical capacity. A 2014 Commission report on
the state of play found that a limited number of Member States adopted broadly
consistent sustainability schemes and that there were no apparent internal market
barriers. According to a 2016 comparison of national sustainability schemes, only some
Member States have mandatory sustainability standards for bioenergy, which vary
significantly and are often not comprehensive.

Proposed post-2020 sustainability criteria
The Commission's proposal for a recast of the Renewable Energy Directive, published on
30 November 2016 as part of the 'clean energy for all Europeans' package, strengthens
and streamlines the sustainability criteria, and extends them to biomass fuels.

Main elements of the proposed recast Renewable Energy Directive

The proposed recast directive sets a binding Union target of 27 % RES in final energy consumption
by 2030, substituting the binding national targets of the existing Renewable Energy Directive.
However, the 2020 national targets would remain in the revised directive as a baseline for the
minimum RES share in each Member State. It mainstreams RES in the heating and cooling sector
(which accounts for 50 % of total energy demand in Europe), in particular by requiring Member
States to increase the share of renewable energy supplied for heating and cooling by at least one
percentage point every year. To mainstream RES in the transport sector, Member States would
oblige their fuel suppliers to include a minimum share of energy derived from certain low-
emission transport fuels (such as advanced biofuels and renewable electricity) in the total
transport fuels they supply for consumption or use on the market. This share must be at least
equal to 1.5 % in 2021, increasing annually up to at least 6.8 % by 2030. The amount of food and
feed crop based biofuels in transport countable towards the renewable energy target would
decrease from the existing 7 % cap in 2020 to 3.8 % in 2030 of final energy consumption in the
transport sector.

The proposal distinguishes between biofuels, bioliquids and biomass fuels, and
introduces a cross-cutting distinction into agricultural and forestry-based bioenergy. The
sustainability and GHG saving criteria for these categories are summarised in Table 1 and
Table 2.

As with the existing Renewable Energy Directive, biofuels and bioliquids should not come
from land with high biodiversity value, land with high carbon stock or peatland.
The proposal extends this criterion from biofuels and bioliquids to biomass fuels, but
restricts it to agriculture-based bioenergy.

New sustainability criteria are proposed for forestry-based bioenergy. These would
require that the country where the forest biomass is harvested has national or sub-
national laws as well as monitoring and enforcement systems which ensure that

https://ec.europa.eu/energy/node/74
http://eur-lex.europa.eu/legal-content/EN/ALL/?uri=COM:2010:0011:FIN
http://ec.europa.eu/energy/sites/ener/files/2014_biomass_state_of_play_.pdf
http://www.fern.org/sites/fern.org/files/comparison of national sustainability schemes.pdf
http://eur-lex.europa.eu/resource.html?uri=cellar:3eb9ae57-faa6-11e6-8a35-01aa75ed71a1.0007.02/DOC_1&format=PDF
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harvesting is carried out in accordance with a harvesting permit, forests are regenerated
after harvesting, areas of high conservation value (including wetlands and peatlands) are
protected, impacts on soil quality and biodiversity are minimised and harvesting does not
exceed the forest's long-term production capacity. Where such laws do not exist, the
criteria could be met by equivalent management systems at the forest holding level.

In order to ensure that greenhouse gas emissions from land use are accounted for, the
country where forest biomass is harvested would have to fulfil LULUCF criteria: be a party
to the Paris Agreement on climate change, include the land use and forestry sector in its
international commitment and have a compliant national system for reporting GHG
emissions from land use. If this is not the case, management systems at forest holding
level would have to ensure that carbon stocks and sinks levels in the forest are
maintained. In the EU, the Commission's 2016 proposal for a LULUCF regulation would
require Member States to balance emissions and removals from the land-use sector.

Table 1: sustainability criteria for agricultural and forestry-based bioenergy

Agriculture-based biofuels, bioliquids and
biomass fuels

Forestry-based biofuels, bioliquids and
biomass

Must not come from crops grown on:
 land with high biodiversity;
 land with high carbon stock; or
 peatland.

National or sub-national laws or management
systems at forest holding level must exist.
LULUCF requirements must be met at national
or regional level.

The GHG saving requirements for installations that start operation before 2021 would
remain unchanged. For installations starting operations from 2021 onwards, at least 70 %
GHG emission savings would be required for biofuels and bioliquids, and at least 80 % for
electricity, heating and cooling from biomass. The latter target would increase to 85 % for
installations starting operations from 2026 onwards. The methodology and default values
for calculating GHG savings is set out in the annexes of the proposed directive.

Table 2: Sustainability and GHG saving criteria for biofuels, bioliquids and biomass

Biofuels and bioliquids Biomass
Differentiated GHG saving criteria for older
and newer installations.

GHG saving criteria for electricity, heating
and cooling installations starting operation
from 2021.

Limitations on conventional biofuels and
targets for advanced biofuels in transport.

Electricity generation from installations
above 20 MW is only counted if high-efficient
cogeneration technology is used.

Additional national sustainability criteria are
not permitted.

Additional national sustainability criteria are
permitted.

Only bioenergy sources that meet the criteria count towards the EU RES target, national
RES shares, and toward RES obligations (for example, in the heating and cooling and
transport sectors), and are eligible for financial support for consumption of bioenergy.
However, bioenergy from non-agricultural waste and residues need only fulfil the GHG
saving criteria. Biomass fuels need to fulfil the sustainability and GHG savings criteria only
if used in installations producing electricity, heating and cooling or fuels with a fuel
capacity of 20 MW and above in case of solid biomass fuels and 0.5 MW and above in
case of gaseous biomass fuels.

Electricity from biomass fuels, produced in installations with a fuel capacity of 20 MW
and above, would have to be produced with high-efficient cogeneration technology as
defined in the Energy Efficiency Directive 2012/27/EU.

http://www.europarl.europa.eu/thinktank/en/document.html?reference=EPRS_BRI(2016)589798
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A32012L0027
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While no other national sustainability criteria would be allowed for biofuels and
bioliquids, Member States could introduce such criteria for biomass fuels. The proposal
contains provisions for the verification of compliance, rules and values for the calculation
of lifecycle GHG emissions, and monitoring by the European Commission.

The impact assessment for the proposed Renewable Energy Directive is accompanied by
a separate impact assessment on the sustainability of bioenergy. This analyses various
options, but could not identify one that would be able to meet the main expectations of
stakeholders and citizens. Due to the fact that the sustainability of biomass depends on
many variables, a case and site-specific assessment is considered more appropriate than
general criteria.

The Commission's Regulatory Scrutiny Board (RSB) gave a positive opinion on the
separate bioenergy impact assessment, but delivered a final negative opinion on the
impact assessment for the overall Renewable Energy Directive proposal, which had been
resubmitted after an initial negative opinion. The EPRS initial appraisal of the Renewable
Energy Directive impact assessment notes that the Commission might have been
expected to provide a better argumentation for its decision to proceed with the proposal
despite the negative opinion of the RSB.

European Parliament position
In its resolution of 23 June 2016 on the renewable energy progress report, Parliament
calls on the Commission to propose sustainability criteria for bioenergy, while highlighting
the sustainability issues of forest biomass.

In its resolution of 4 April 2017 on palm oil and deforestation of rainforests, Parliament
calls for effective sustainability criteria in EU biofuels policy that protect land of high
biodiversity value, high carbon stocks and peatland, and that include social criteria, and
for measures to phase out vegetable oils that drive deforestation as a component of
biofuels, preferably by 2020.

Academic analysis and expert opinions
The European Academies' Science Advisory Council points out that increasing forest
stocks for carbon storage may be more beneficial for the climate than the use of forest
biomass for energy and suggests subsidies for carbon storage in forests. It advocates a
cascading approach, in which wood is first used in durable commodities and in
construction, where it stores carbon over long periods and substitutes GHG-intensive
materials such as steel or concrete. It suggests avoiding the energy use of biomass with
long payback periods, which may lead to overshooting the 1.5°C target. A 2017 Chatham
House report recommends restricting support for forest biomass fuels to mill residues
and waste and favouring non-energy uses of biomass. However, IEA Bioenergy criticises
this recommendation as being too generic, as GHG savings are context- and feedstock-
specific and forest residues have low carbon payback times.

The Impact Assessment Institute notes that the sustainability criteria in the Commission's
proposal may be insufficient for reducing total (supply chain and biogenic) emissions in
the short to medium term.

Stakeholder views
In a stakeholder consultation organised by the Commission in 2016, 59 % of the
respondents were in favour of a new sustainability policy for solid and gaseous biomass

http://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1499191676226&uri=CELEX:52016SC0418
https://ec.europa.eu/energy/sites/ener/files/documents/1_en_impact_assessment_part4_v4_418.pdf
http://ec.europa.eu/smart-regulation/impact/ia_carried_out/docs/ia_2016/sec_2016_0499_en.pdf
http://ec.europa.eu/smart-regulation/impact/ia_carried_out/docs/ia_2016/sec_2016_499_1.pdf
http://www.europarl.europa.eu/thinktank/en/document.html?reference=EPRS_BRI(2017)603246
http://www.europarl.europa.eu/sides/getDoc.do?pubRef=-//EP//TEXT+TA+P8-TA-2016-0292+0+DOC+XML+V0//EN
http://www.europarl.europa.eu/sides/getDoc.do?pubRef=-//EP//TEXT+TA+P8-TA-2017-0098+0+DOC+XML+V0//EN
http://www.easac.eu/fileadmin/PDF_s/reports_statements/Forests/EASAC_Forests_web_complete.pdf
https://www.chathamhouse.org/publication/woody-biomass-power-and-heat-impacts-global-climate
https://www.chathamhouse.org/publication/woody-biomass-power-and-heat-impacts-global-climate
https://www.chathamhouse.org/sites/files/chathamhouse/publications/2017-04-05-IEABioenergy.pdf
http://docs.wixstatic.com/ugd/4e262e_6db89e15499d41d6a5a505bc48cdfe07.pdf
https://ec.europa.eu/energy/en/consultations/preparation-sustainable-bioenergy-policy-period-after-2020
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and 42 % for an additional policy for biofuels and bioliquids, while one third of the replies
considered the existing framework as sufficient.

A joint position paper by three NGOs (Birdlife, Fern and Transport & Environment)
proposes to phase out land-based biofuels in all sectors, introduce safeguards to ensure
the sustainability of advanced biofuels, tighten the sustainability criteria for forest
biomass, and account for biogenic emissions from forests and ILUC.

ePURE, representing the bio-ethanol industry, warns that limiting the share of
conventional biofuels in transport energy puts the decarbonisation of the transport
sector at risk. The European Biodiesel Board likewise opposes the lower cap for
conventional biofuels, calls for promotion of sustainable, conventional biodiesel and
advocates the inclusion of anti-fraud traceability requirements in the sustainability
criteria.

Copa-Cogeca, representing the agricultural sector, opposes tightening the GHG saving
criteria, warning that new criteria for forest biomass would create additional unnecessary
burden for forest managers and owners. It emphasises that the principle of subsidiarity
applies to legislation on forests, but asks to remove the possibility for Member States to
impose additional sustainability criteria on biomass. In a joint position paper, associations
of forest owners argue that sustainability risks are covered by existing national principles
of sustainable forest management and that the proposed sustainability criteria should
not lead to economic and administrative burdens.
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