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The FORBIO project aims at developing a methodology to assess the sustainable bioenergy

POl AGADEIT 1 Pl OAT OEAI [} AOAEIT AAT A 001 AAOOOEI
marginal, fallow land etc.) at local, sigpecific level. Based on this methodology, the project

will produce multiple feasibility studies in selected case study locations in three countries. The

FORBIO project will also apply a series of innovative approaches in order to developdmaps

for the removal of economic and nerconomic barriers to sustainable bioenergy deployment

and in order to promote and facilitate the formation of partnerships between farmers,
bioenergy producersand local institutions. Inaddition, the project will carry out awareness

raising and capacity building activities in order to share lessons learnt and good practices.

Objectives:

1 Identification of social, economic, environmental and governancelated opportunities
and challenges for advanced bioenergy deployment through a series of multi
stakeholder consultations

1 Evaluation of the agronomic and techreconomic potential of the selected advanced
bioenergy value chains in the case study sites thé target countries

1 Assessmenbf the environmental, social and economic sustainability of the selected
advanced bioenergy value chains in the target countries

1 Analysis of the economic and neaconomic barriers to the market uptake of the
selected sustainable bioenergy technologies; and development of strategies to remove
the aforementioned barriers, including identification of roles andesponsibilities of
relevant stakeholders

1 Encourage European farmers to produce neood bioenergy carriers and capacity
building of economic actors and other relevant stakeholders for setting up sustainable
bioenergy supply chains
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The objective of this deliverable is to identify best practices for bioenergy policies, regulations and

support schemes which allow the most sustainable and efficient use of biesources from under

utilized land in the target and outreach counties. This collaborative study that uses country

specific information collected by FORBIO consortia partners is an outlook to the most recent EU

AT A -Ai AARO 30A0A AgAipil A0 11 OEA 1TACAI AT A DPOAA
projects.

In the FARBIOtarget countries (Germany, Italy, Ukraine) the importance of this work is to fuel
the discussions with policy makers, both on national and regional levels, in order to identify
potential site specific barriers that shall be overcome for supportingustainable production and
use of bicresources. Knowledge exchange exercises in Task 4.4 could benefit subsequently.

In the FORBIO ®utreach countries (Ireland, Belgium, Poland, Hungary, Romania) the collected
information on best practices, policies andegulations can lead to conclude the current gap in
legal (support schemes) and economical barriers and opportunities.

Three major strategies (Roadmaps) provide the framework to the EU approach to renewable
energy. They determine specific targets and goafer the Member States to achieve until 2020,
2030 and 2050 respectively. A binding legislation has been adopted in the form of the Renewable
Energy Directive which concluded that the Member States shall increase the proportion of
renewable to conventionalenergy by 20% (10% in the transport setor) and a reduction of gas
emissions to 20%from the baseline level of 1990 To achieve these goals, the Member States are
bound to present a national action plan.

The biofuel legislation is based on the Directive@®@70/EC on the quality of petrol and diesel fuels.

)y 00 1 AGAOGO AT ATAT AT O 1T &£ ¢nmpu AAOAOI ET AO OEAO n- A
or energy to reduce by at least 6 % by 31 December 2020 the life cycle greenhouse gas emissions

per unit of energy of fuels used in the Union by road vehicles, nanad mobile machinery,
ACOEAOI OOOAT AT A &£ OAOGOOU OOAAOT OO AT A OAAOAAOQEI]
2003/30 further prescribes the subgtitution of conventional diesel and petol with biofuels.

Another pillar to biofuels is the sustainability criteria laid down in Directives 98/70/EC and
2009/28/EC which requires the Member States and the Community to increase the use of biofuels
in a way which brings a net benefit to the envisnment. Therefore the EU set out further objectives
which anticipate a greenhouse gas eission saving of 3560%. The relevant calculation method is
to be applied by the Member States.

A White Paper from 2011 presented another relevant Roadmap which aimg achieving a
resource eficient transport system. Thisstrategy foresees a 60 % GHG reduction in the transport
sector by 2050 and to halve the conventionallfuelled cars in urban transport by 2030. The
Commission released in 2013 a strategy on the usd alternative fuels which is non-binding.
Directive 2014/94/EU sets forth a binding regulation on infrastructure to be offered by the
Member States

Thanks to the above legislabn measures n Europe there arefew initiatives of advanced
biofuel projects that are sustainable (environmental, social and techneconomical aspects) and
utilize land that is marginal or underutilized. These initiatives come from the industry or an EU
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research and development support. Exaples of the mentioned projects areClariant, Straubing
(DE), Italian Bio Fuel, Crescentino (IT)etc. Additional examples can be found in Section 4.

This FORBIO study that is based on mainly literature available dime (and off-line) will point out
the conditions that might enable to successfu lly implement a bioenergy project with a
profile of advanced biofuels . The collected best practices can be good examples therefore.

The collection of information in this deliverable also reveals the differences in several (9)
European countries in terms of

1 policy implementation

9 level (technicatinnovative capacity) of bioenergy projects

9 and regulations related to underutilized land e.g. contaminated/mining sites, fallow land
etc.

The conclusions of this deliverablgalong with other FORBIO findings in WPand 3 on agronomic,
techno-economic potentials and established sustainability criteria for bioenergy value chaingan
be carried to national stakeholder consultations to be implemented later in FORBIO project.
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In Germany, energy crops will have to make the greatest contribution to the planned expansion of
energy production from biomass. Energy crops are mainly grown for the following purposes:

- Substrates for biogas prodation (e.g., maize, grass, cereals, and other crops etc.)

- Woody or lignocellulosic biomass for use as a solid fuel (e.g. SR&t growing tree species,
miscanthus etc.)

- Sugar or starch or vegetable oils for the production of biofuels (e.g. rape, cereatsize or
sugar beet)

In Germany, several small scale SRC plantations exist. Most of them are driven and controlled by
public research institutes, which are using the plantations for resealc purposes. In 2014, 20
hectare of experimental trials of poplarsand 5 hectareof willows were grown in Germany[1]

In Germany biomass feedstocks are grown on more than 2.3 million hectare of arable land.
Thereof energy crops accounfor about 2.1 million hectare In addition, 11 million hectare of
forestry contribute to the biomass production from forestry[2]

Combustion and anaerobic digestion into biogas or ethanol are the most common conversion
processes in Germany. A short summary is provided the Table 1.

Yield Heating -oil

Energy source Conversion process equivalent |/ (ha * a)
Residues

Forest waste wood Combustion 434

Straw Combustion 2390

Energy crops

Anaerobic digestion into

Maize silage . 5280
biogas
Combustion /
Rapeseed oil transesterification into 1528
biodiesel
Short—rota’qon coppice (e.g. Combustion 5120
poplars, willows)
Whole-plant grain silage Anaerobll;:_d|gest|on Into 4013
iogas
Combustion / anaerobic
Grain kernels digestion into biogas / 2932

anaerobic digestion into
ethanol




FOROBIO

Grass silage (e.g. festuca Anaerobic digestion into

: . 3016
arundinacea biogas
Mlscanthus (miscanthus Combustion 6081
sinensis, from the 3 year)

Tablel: Overview on the bioenergy sources, typical conversion processes and yididatsg-oil equivalent
in litre per hectare and year (Source: Bioenergthe multifaceted renewable energy, FNR)

Directive 1998/70/EC

The EU Fuel Quality Directive specified a six percedcreasein greenhouse gas emissions of fugl
by 2020, compared with 2010[3]

Directive 2001/77/EC

The requirements of the directive 2001/77/ECwere integrated into the German lawbasedon the

Act on Granting Priority to Renewable Energy Sources (Renewable Energy Sources Act / EEG)
from the year 2000, which was amended first amendment ir2004. It was further enlarged for the
scope of application of the Renewable Energy Sources Aatout what substancescan be
considered as biomass, whatkind of technical processes for generating electricity from biomass
fall within scope and what environmental standardshould ne met tothe generation of electricity
from biomass.[4]

Biofuels Directive 2003/30/EC

The directive makes provisions for themixture of bioethanol in petrol, which are in accordance
with the EU directive on the promotion of the use of biofuels or other renewable fuels for transport.

(4]
Directive 2009/28/EC

According to the National Action Plan under Directive 2009/28/EC the sire of renewable
energies in in the transport sector it will amount to 13.2 % by 2020 in Germany. The EU
Commission and the German Federal Government are promoting the use of biofuels from non
food feedstocks.

In the transport sector, the European directves and regulations are implemented by the Federal
Immission Protection Act (Bundesimmissionsschutzgesetz BImSchG). Biofuel Sustainability
Ordinance (Biokraftstoff-Nachhaltigkeitsverordnung z Biokraft-NachV) and the Biomass Power
Sustainability Ordinance (Biomassestrom-Nachhaltigkeitsverordnungz Bioster-NachV) are is
related to EU Renewable Energy Directive (RED, 2009/28/EC). Federal Immission Protection
Ordinance (Bundesimmissionsschutzverordnung BImSchV) is related to Fuel Quality Directive
(FQD, 200930/ EC), and Energy Tax Act (EnergiesteuergesetzEnergieStG) is related to Energy
Taxation Directive (2003/96/EC).
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RED established a minimum required greenhousgas-saving of 35% in comparison to fossil fuels.
For instance, if a fuel fails to comply wh this, its contribution cannot be credited against the
required biofuel quota valid in Germany. This savings requirement risen to 50% in 2017.

In order to reduce the risk of indirect land use change and to prepare the transition towards
advanced biofuels Directive (EU 2015/1513) was issued in 2015. German government shall bring
into force the laws, regulations and administrative provisions necessary to comply with this
directive by September 2017. The following requirement will need to be implemented othe
national level:

- the share of biofuels from crops grown on agricultural land that can be counted towards
the 2020 renewable energy targets needs to be limited to 7%

- anindicative 0.5% target for advanced biofuels as a reference for national targets

- biofuels produced in new installations shall emit at least 60% fewer greenhouse gases
than fossil fuels[5]

The National Policy Strategy on Bioeconomy

The strategy was issud by the Federal Ministry of Food and Agriculture in 2014. Bioeconomy is
defined as an opportunity for the 21st century. With regard to biomass production, apart from the
established energy crops such as maize, rape or cereals, as highgmising alternatives for
sourcing energy are mentioned Sorghum sudanense (Sudan grass), millet and Silphium
perfoliatum. The strategy mentions SRC plantations as additional potential for wood not sourced
in forests. It should ensured that appropriate support for the develpment of short rotation
plantations, primarily on arable areas producing thresholédevel yields and on degraded land
areas (e.g. areas formerly used for mining), is in pladé]

National Biomass Action Plan for Germany

The Biomass Action Plan highlightshe areas of potential for bioenergy in Germany, what
proportion of this is already being used, and which reserves can still be opened up. Building upon
this, it presents the strategies which the German Government is pursuing for the expansion of the
use d bioenergy in the areas of heat, electricity and fuel, and what measures are envisaged in this
context.

Energy Concept for a reliable, affordable energy supply that spares the environment

The German Government declared its commitment to the expansion thfe three areasz heat,
electricity and fuel from sustainable use of biomass. The Energy Concept provides guidelines for
an energy supply that is reliable and affordable and environmentally friendly. As part of this, a
long term strategy, looking as far ito the future as 2050, maps out the path for the fareaching
conversion to energy supply from renewable sources.
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The Mobility and Fuels Strategy of the German Government

In the 2010 the German government defined a reduction target for the transport star, the energy
consumption are meant to be decreased by around 10%by 2020 and by 40% by 2050, with a
baseline at 2005. In addition to that, greenhouse gas emissions in Germany across all sectors are
to be reduced by 40% by 2010 and at least 80% by 2050jtl a baseline at 1990.

The strategy was launched in 2011 by the Ministry of Transport and Digital Infrastructure. The
role of biofuels is to contribute to a diversification of the energy supply and lead to a reduction in
CQ. Biomethane is explicitlymentioned as an attractive option. Since 2011 biomethane volumes
produced from residues and waste count twice towards the fulfiiment of the quota.

Development and deployment of technology for supplying substantial amounts of liquid biofuels,
for example fom lignocellulose (in particular from thermochemical conversion and innovative
biorefinery concepts with biofuels as a product) should be accelerated. In addition, obstacles in
the area of facility investments for biorefineries need to be tackled.

From 2015, biofuels that have a particularly good greenhouse gas balance will count more heavily
towards the greenhouse gas avoidance quota (greenhouse gas quota) that will apply as of then. If
it transpires that certain particularly innovative biofuels require particular encouragement going
beyond the general quotabased support, the German government will look into suitable
measures.

4EA OOOAOAcCU AI O 1T AT OETT O AAOGAT AA AET A£OAI O8
doubts about possible capacitiegor producing sufficient quantities of advanced biofuel options,
based on lignocellulose, bioethanol, BtL fuels with the focus on diesel and kerosene, biomethane
via SNG, hydrogen or algae fuels). The strategy forecasts the one cannot expect any brealtiiro
until after 2020 in Germany.[3]

Biorefineries Roadmap

The roadmap discusses a few particularly promising biorefinery paths, including lignocellulosic
biorefinery, green biorefinery and biogas biorefinery. These concepts are discussed in more detalil
in terms of challenges in the stablishment of innovative technologies in the market. [7]

German Renewable Energy Law (EEG 2017)

The legislative procedure for the enactment of the EEG 2017 was finalised with the new legal
framework coming into force as ofl January 2017. In EEG 2017 rates of renewables funding are
determined by the market by means of dedicated auction schemes for electricity production from
renewable energy sources.

Feed in tariffs, direct marketing, market premium and flexibility premium for electricity
production from biomass is set in the EEG 2017. In Germany, the most important means to
promote electricity from renewable sources is the feedn tariff. The aim is to increase the
proportion of electricity from renewable energy sources inotal energy supply from at least 35%

in 2020 to at least 80% by 2050 and to integrate these quantities of electricity in the electricity
supply system.
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Gas Grid Ordinance

Following two amendments, this ordinance was launched to improve the infrastructural
conditions of bio-methane feed into the natural gas grid. The target was to cover 6 billion Nrof

"AOI AT UBO AAT AT A Al O 1ekyr020 And 10Qifich Nt By2630. .R008 A OE A
the biomethane feedin was around 0,18 billion Nn#.

The Renewable Energies Heat Act7%%7 B Oi A' j 3ET AA ¢nmnwq

4EA (AAO ' AO &I OAGAAO OEAO AU ¢mngm ptbP T &£ ' AOI AT
The Act was launched by the Federal Ministry for Environment, Nature Conservation and Nuclear

Safety. The Act isntended to protect the environment and help reduce emissions of harmful
greenhouse gases. Its aim is both to conserve resources and to ensure a secure and sustainable

energy supply. There are three aspects to the Act and the second one details the finalreupport

for renewable energies. The use of renewable energies will continue to be financially supported

and the government will inject more money into the existing market incentive programme,

increasing funding for this support instrument to as much a$00 million EUR per year, meaning

better planning certainty for investors.

Biofuel Quota Act (Biokraftstoffquotengesetz - BioKraftQuG)

The Biofuels Quota Act sets a minimum level of biofuels that must be used in road transport in
Germany. Since 2010, thtotal biofuels quota was at 6.25% based on energy content. As of 2015,
this gquota is to be replaced by a climate protection quota, which specifies the minimum net
contribution that must be made by biofuels to the reduction of GHG emissions. This quotdlvie
increased to 6% by 202(5]

In addition, different legal acts on sewage irrigation fields and reclamation areas exist.

Sewage irrigation fields and lignite reclamation sites:

- Federal Mining Act (BBergG, 1980)

- The German Federal Soil Protection Law (BBodSchG, 1998)

- The Environmental Impact Assessment Act ( UVPG, 1990)

- Federal Soil Protection and Contaminated Sites Ordinance (BBodSchV, 1999)
- Law on Regional Planning and Remediation Planning (RegBkPIG, 2002)

- Environmental Damage Act (USchadG, 2007)

- Federal Nature Conservation Act (BNatSchG, 2009)

- Federal Water Act (WHG, 2009)

- Regulation on the protecion of groundwater (GrwV, 2010)
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BMU Environmental Innovation Programme (Since 1997)

The BMU Environmental Innovation Programme finances major industrial demonstration
projects that are the first in their kinds of and can be realised to reduce environmental pollution
and ecologically soundsolutions can be applied. Loans and grants are provided for bioenergy and
environmental projects with a demonstration character. A project usually can be financed if the
proposed technology is not yet being used on a large scale or where an already knaechnology

is to be utilised in a new procedural combination for the first time. Projects therefore must include
an innovative character. Distinct characteristics of the programme is a relatively lorgrm
financing at an attractive interest rate. Where pplicable, investment grant can go up to the 30%
of the eligible costs.

Bioenergy Demonstration Projects (Since 2005)

The Agency for Renewable Resources (FNR) is the central coordinating agency in Germany for the
funding of R&D&I projects. Incollaboration with the Federal Ministry for Food, Agriculture and
Consumer Protection in December 2005 it was decided to launch support bioenergy
demonstration projects. The scheme is concentrating on bioenergy plants and technologies where
practice and pmwof of concept has already been proven at least at pilot stage. They also must be
state of the art technology and expectedly to continue running on a commercial scale after the
demonstration project is over. The financial support is given either as an ingament grant or an
allowance for operating costs, but not as a combination of both.

Joint Task of Improving Agricultural Structures and Coastal Protection (GAK) (2008)

The promotion of Investment into supply systems for heat an electricity produced fromibmass
was achieved by the German Federal Government. The government provided 60% of the funding
for GAK activities and also bioenergy consultancy services.

BioEnergie2021 - Research for utilising biomass (2008 -2013)

The "Bioenergy 2021" initiative was esablished by the Federal Ministry of Education and
Research (BMBF) in a total amount of 50 million EUR. The main objective of the progamme was
to increase the net energy yield per unit of area in terms of the efficient conversion of biomass.
Projects consotiums couldapply with work programmes that could address the whole range of
potential usage of biomass (fuel, electricity and heat), in particular the use of specific energy
plants and the use of biological remainders and waste. The programme funding cogdrthree
different parts:

9 Biorefinery of the future (module A),
1 Energy crops (module B)
9 Bioenergy idea contest (module C)
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The modules represented different approaches in terms of raw materials and conversion with
different medium- and long-term objectives.

German Climate Initiative zn0OT I 1T OET ¢ POT EAAOO O1 1 POEI-EOA
2011

The German Federal Ministry for the Environment, Nature Conservation and Nuclear Safety
(BMU) has drawn up a program to promote projects to optimize biomass energysed in an
amount of 30 million EUR. The program supported further development of heat and fuels from
biomass, up to the preparation of a sustainable and supportable biomass strategy. The funding
program also focused on the development and optimisation oflimate-friendly and energy
efficient technologies for the utilisation of biomass for energy, taking into consideration their
sustainability and climate protection aspects. Funding was provided for studies, pilots and
demonstration projects in seven themait areas: utilisation of residues, international cooperation
(focus on norEU Eastern Europe states), biomass gasification (combined heat and power, CHP),
biomethane strategy, bioenergy strategy (biofuels), regional bioenergy (regional concepts, small
scak combustion plants), strategy development for biomass projects (strategic projects, service
and support projects etc.).

BAFA programme

The Federal Office for Economic Affairs and Export Control (BAFA) is involved in the promotion
of further expansion of renewable energies in Germany. New highly efficient CHP plants can
receive a fixed compensation for generated electricity (a CHP bonus) according to CHP Law
(KWKG 2016). The bonus is applicable only if electricity is fed into the electricity network. Fdné
plants between :50 MW the contract is determined via a tender procedure. Tenders are issued
by the Federal Network Agency and are implemented by BAFA.

According to the CHP Law (KWKG 2016), the CHP bonus for plants over 2 MW isBBJR @nts
per kwh. However, due to the new tendering procedure it is not possible to say if the bonus will
remain the same in the future.

Market Incentive Programme (MAP):

This programme provides grants from the Federal Office for Economic Affairs and Export Control
(BAFA) for smaller installations in private households and companies (e.g. rodédp solar thermal
collectors or pellet heating systems in the cellar etc.). In addition, lointerest loans and
repayment grants from the KfW are provided for larger systems, particutly those used for
commercial purposes (e.g. municipal companies which are investing in process heat from
renewables or building biomass cogeneration power plants and heating networks designed to run
on renewables).

The KfW Renewable Energies Programme
The programme approves loans for electricity frombiomass, biogasand heat from renewable

energies, generated in combined heat and power stations. The condition$the longterm and
low-interest loans are attractive and for heat generated in large planthere is the possibiity of
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repayment grants, where a part of loan sum is waivednd small erterprises are preferred, they
pay a lower interest rate than large enterprises.

KfW Banking Group offers different funding programs for new renewable energy project$he
Renewable Energy Premium funding program supports largsecale plants for the use of renewable
energy sources in the heat market. It offers low interest rates and loAgrm financing of new
renewable energy facilities. CHP biomass plants and biomasswoustion plants are relevant for
this program. The funding is provided in a form of a low interest loan. The loan can be provided
up to 100% of the eligible investment costs, max. 10 millioBURfor one project. Additional grants
from federal funds can beprovided in this program. The Renewable Energy Standard funding
program aims at electricity production and CHP plants. This program offers low interest loans
which can be up to 100% of the eligible investment costs, max. 50 milli&lJRfor one project.

RENplus 2014 -2020 funding program ILB (Investitionsbank des Landes Brandenburg)

With RENplus 20142020 funding program ILB (Investitionsbank des Landes Brandenburg)
supports measures to increase energy efficiency and the use of renewable energy sources & th
region. Highly efficient CHP plants can receive grants under this program. Depending on different
criteria, max. 3 million EURcan be granted under this program.

CAP: German Rural Development Programmes (CAP 2014 -2020)

In Germany, rural development isimplemented through separate regional RDPs. Elements
common to regional programmes are presented in a national framework established at federal
level. In addition to this, a National Rural Network Programme provides the funding for the
networking of rural development actors in Germany.

2.1.6 Bestbioenergy practices in Germany

Different biorefinery concepts serving as best practice examples are implemented in Germany.
The following examples are the most relevant for the FORBIO project:

CropEnergies Bioethanol

CropEnergies Bioethanol GmbH operates one of the largest bioethanol plantsZaitz, with an

AT T OA1 AAPAAEOU 1 £ 1 manprocess upitoi750[0@8 tobfgiaid éhEdugat 1 8 ) O
syrups from up to 1,000,000 tonof sugar beet per year. Howeverhe plant in Zeitz, which was

brought on stream in 2005,is not only impressive in size.

Figure 1: CropEnergies BioethahBlant (Source: www.cropenergies.com)

This project has received funding from the European Union's Horizon 2020
research and innovation programme under grant agreement No 691846.
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Besides different cereals, such as wheat, maize, barley and triticale, it can also prodoicethanol
from intermediate products from sugar production. Since October 2010, the bioethanol
production is Zeitz has been certified as sustainablgS]

Clariant SunLiquid

The SunLiquid plantconverts lignocellulosic agricultural residues, such as cereatraw, into
cellulosic ethanol or other biobased chemicalsThe first plant opened in 2009 at theClariant
"ET OAAE O 2 AT A x Aiéniar Gad# dapadith 6l tok df celluiosic ethanol pelyear.
The 1000 ton of cellulosic ethanolyear capacity plant started its operation since 2012 in
Straubing-Sand, Bavaria. The industrial sized plant is processi.000-150.000 ton of cellulosic
ethanol peryear from 2013.

Figure 2: Clariant SunLiquid Plan{Source: www.cropenergies.com)

The ethanol yield les between 75% and 95% of the theoretical maximum. The entire process
energy is generatedrom accumulated residuesg mainly lignin and no fossitbased energy sources
are used [9]

Biowert Biorefinery

The Biowert production site in located in Brensbach, th&denwald region, HesseThe biorefinery

is the centre of the Biowert technology that processes locally supplied meadow grass in several
stages into biomaterials. The grass processing unit is directly coupled with a biogas planheT
grass is mixed with process water fom the biogas plant and heated.

Figure 3: Biowert Biorefinery Plant(Source:https://biorrefineria.blogspot.hu/2016/04/biowert -biorefinery-
biorrefineria-verde-green.htm)

This project has received funding from the European Union's Horizon 2020
research and innovation programme under grant agreement No 691846.
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The heated suspension is mechanically treatiein a multistage process and then is gently dried in
order to produce fibres. The separation runs completely mechanical without any application of
chemicals or organic solvents. The specially developed twsiep drying process is paramount for
the production of high quality cellulosic fibres. These purified fibres are further processed to
insulation material and composite granulate or profiles. In addition, nutrients from the digestate
of the biogas plant are recovered and redistributed to farmers that havgrown the grass.

All byproducts and waste materials are reused or supplied back to the production cycle in the
closedloop manufacturing process. All the water comes from meadow grass and biomass and is
constantly reconditioned so that no water must be pmped in from the public water supply. The
required process energy is provided by the affiliated biogas plant that runs on waste from the
grassrefinery and sanitized food waste from the region. Biogas and waste heat from the
production process are used fo heating water, for drying processes and for generating green
electricity. Stockpiling of raw material allows a year round production. The Biowert plant is
designed for an annual capacity of 2,500 ton of fibergLO]

There is no specific policy available for the development of bioenergy value chains on
underutilized lands in Germany. Biomass feedstock production on underutilized land is mainly on
the trial stage.

[1] SRCplus project, SRC production in 7 European countries, 2014,
http://lwww.srcplus.eu/images/SRC_Production.pdf).

[2] FNR, 2014, http://bioenergie.fnr.de/bioenergie/energiepflanzen/

[3] http://Iwww.bmvi.de/SharedDocs/EN/Documents/MKS/mfs -strategy-final-
enpdf?__blob=publicationFile

[4] http://leubionet2.ohoi.net/Getltem.asp?item=file;4120)

[5] http://www.ieabioenergy.com/wp -content/uploads/2016/09/IEA -Bioenergy-Cauntries-
Report-23.09.2016-1.pdf

[6]
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Arundo donax L.is a tall, erect, perennial cane and can grow teT0 m tall native of Eastern and
Southern Asia. High resistance to drought with sterile seedmlerates saline soilsOne of the most
cost-effective energy crops, can be harvested annually for decades after planting. Yields of
stem material (utilized for fibre) can reach 1040 dry matter Mg hal yearl (~590 GJ hal ) but
with high variability across Europe and USA.

Triticale is a hybrid of wheat (Triticum) and rye (Secale) first bred in laboratories during the late
19th century in Scotland and Sweden. Annual growth cycle, combines the yield potential and grain
guality of wheat with the disease and environmental tolerance of rye. It is grown mostly for forage
or fodder. Yields can reach 120 Mg hat! year.

Sorghum Bicolor L.is an annual warm season crop that belongs to the grass family, utilized for
grain, fibre and fodder, is well dapted to growth in hot, arid or semiarid areas. Yields can reach
10-40 Mg ha! year! with 24734% cellulose.

Cannabis sativa Lifemp) is an annual herbaceous plant and is one of the most versatile, valuable

industrial plant that can serve as raw materl for diverse products such as paper, construction

materials, and fuels. Hemp exhibits optimal growth in a moderate climate at 8 ¢ J #h E O DOA A
deep, humusrich, calcareous soils with a good water and nitrogen supply. Stem dry matter

yields of8z16 Mg hat! year! and fibre yields of Z4 ha! year-.

Biomass power technologies convert renewable biomass fuels to heat and electricity using
processes similar to thoseemployed with fossil fuels. The primary approach for generating
electricity from biomass is combustion directfiring. Combustion systems for electricity and heat
production are similar to most fossitfuel fired power plants. The biomass fuel is burned inboiler

to produce high-pressure steam. This steam is introduced into a steam turbine, where it flows
over a series of turbine blades, causing the turbine to rotate, connected to an electric generator.

Biogas fermentationis a commercially technology usedor recycling and treating wet organic

waste. It is a type of fermentation that converts organic material into biogas, which mainly
consists of methane (approximately 60%) and carbon dioxide (approximately 40%). Gas from
anaerobic digestion can be burnedidectly for cooking or heating. It can also be used in secondary
conversion devices such as an internal combustion engine for producing electricity or shaft work.

Biorefinery involves the coproduction of a spectrum of biebased products (food, feed, matéals,
chemicals) and energy (fuels, power, heat), maximizing the value derived from the biomass
feedstock. A biorefinery is a facility that integrates biomass conversion processes and equipment
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to produce fuels, power, and valuedded chemicals from biomas. The biorefinery concept is
AT A1 T¢I 66 O O1 AAUGO DAOCOT T AOI OAEET AOUh xEEAE
petroleum.

Pyrolysis is the chemical decomposition of organic materials by heating in the absence of oxygen
or any other reagents, exceppossibly steam. Three products are usually produced: gas, pyrolysis
oil and charcoal, the relative proportions of which depend very much on the pyrolysis method, the
characteristics of the biomass and the reaction parameters. Fast or flash pyrolysis isedsto
maximize either gas or liquid products according to the temperature employed.

1 Renewable EnergyDirective 2009/28/EC. By 2020, 20% share of RES in final energy
consumption, 20 % increase in energy &étiency; 10 % target for RES in transport in each
Member State. No biofuel feedstock from carbon rich or biodiverse land.

1 Amendment to the Fuel Quality Directive (2009/30/EC)Directive 2009/30/EC amending
Directive 98/70/EC on environmental standards for fuel (Fuel Quality Directive)Further
tightening environmental quality standards for a number of fuel parameters. Enabling
more widespread use of ethanol in petrolReduction in life cycle GHG emissions from
energy supplied. Binding target of 6% as first step while leaving open the possibility for
increasing the futurelevel of ambition to 10%. Incorporation of sustainability criteria for
biofuels used to meet GHG reduction requirement. Increase of allowed biodiesel content
in diesel to 7% by volume.

9 Directive (EU) 2015/1513 7z iLUC Directive. The contribution of biofuels produced from
'food' crops (to the 10 % renewables in transport target) is capped at 7%. The other 3%
will come from a variety of multiple counted alternatives: biofuels from used cooking oil
and animal fats; renewable electricity in rail; renewable electricity in electric vehicles;
advanced biofuels. Member States have to transpose the directive into nationalikdgtion
by mid-2017, and establish the level of their national indicative sulbargets for advanced
biofuels.

1 DECRETO LEGISLATIVO 3 Marzo 2011, n. 28. Attuazione Della Direttiva 2009/28/CE Sulla
0OT I TUETTA $A1 180017 $AI18ATAOCEA AA &1 1 0E 2¢
Abrogazione Delle Direttive 2@1/77/CE e 2003/30/CE defines the tools, mechanisms,
incentives and institutional, financial and legal framework necessary for achieving the
objectives up to 2020 as regards the overall share of energy from renewable sources in
gross final consumption of energy and theshare of energy from renewablesources in

transport.
1 DECRETO 10 ottobre 2014 MINISTERO DELLO SVILUPPO ECONOMICO Aggiornamento
del T A AT TAEUETTERh AAE AOEOAOE A AAITA 11T AAIEC

consumo di biocarburanti compresi quelli avanzati. Update the conditions, criteria and
procedures for mandatory conditions for the release for consumption of biofuels,
establishing mandatory minimum national quantities of biofuels and advanced biofuels to


http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2009:140:0088:0113:EN:PDF
http://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1453992836873&uri=CELEX:32015L1513
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be mixed with fossil fuels, following theformula BIO = Q%xBtWhere Q is the minimum
mandatory percentage of biofuels to be mix@, Bt= is the calorific value expresse in Gcal

of total gasoline and diesel

Q (%)

Year Biofuels Advanced Biofuels
2015 5 0

2016 55 0

2017 6,5 0

2018 7,5 1,2

2019 9 1,2

2020 10 1,6

2021 10 1,6

2022 10 2

Table 2: National Q% of biofuéypes(minimum mandatory percentage of biofuels to be mixed)

1 Biofuels:

o Dilgs 66/2005. Transposition of the fuel quality directive, on the quality of gasoline
and diesel: it determines the objectives for the reduction of emissions of GHGs in
biofuels per unit of energy in the trangort sector, as well as sustainability that
must be met by biofuels if they are to count towards the greenhouse gas intensity

reduction obligation

I Ministerial Decree 23/06/2016.

euro in 2016).

Incentives for electric energy production from
renewables, except photovoltaic. Incentives are formed by a base number, increased by a
combination of criteria like plant capacity, price difference with grey energy.

9 Ministerial Decree 10/12/2014: Incentives for producing biofuels and advanced biofuels,
based on mandatory production certificates which base value is the sanction value (750

T Ministerial Decree 05/12/2013 for Biomethane: Currently under revision. Inentives for
purified biomethane used as automotive fuel, based on production certificates

Biogasdoneright is a trademark developed by Italian Biogas producers consortium (CIB) which
describe a technological platform th& combines anaerobic digestion technologies and other
industrial and agricultural practices that when applied synergistically are able to:
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w produce additional carbon both in already farmed land and in land that suffer
desertification or lowered productivity , especially in dry lands,

w simultaneously increase the World Net Primary Production (NPP) of farmland and
lower the negative externalities associated with modern conventional agricultural
practices;

w continuous increase (until an equilibrium is reached) ofthe organic content of
soils sequestering carbon at the required scale (> 1 Gton C per year) through a
steady management of new organic matter input to the soils via green mulching
and AD digestate spreading, thus also confirming and extending previoussréts
obtained by organic farming to ameliorate soils health;

w realize this at very low cost, since the CO2 capture, transport and distribution costs
could be paid off by services (the increase of soil fertility, soil water retention, soll
biodiversity, etc) and sale of products (food/feed, energy, bivased materials);

w contribute at the same time to an ecological agricultural intensification, to a
capillary adoption of organic fertilization decoupled from the livestock industry
growth, increasing the resilience of ranchers and farmers to ongoing climate
change effects,mproving the economics of farming, largely freeing farms from
fossil fertilizers and fuels and thus transforming BECCS from a cost to an
economically profitable opportunity scalable worldwide, able to attract more
investment toward primary sector as we al® need at least to increase food
production.

Beta Renewables operates amall-scale fermentation pilot plant in Rivalta Scrivia based on
lignocellulosic materials with a yearly output of 50 t ethanol. Theilot is in TRL 4 and operates
since 2009.(http: //demoplants.bioenergy2020.eu/)

Another plant that is owned by BETA renewables ia joint venture of Mossi & Ghisolfi Chemtex
division with TPG and operates as IBRItalian Bio Fuel since 2013 near the city of Crescentino in
PiedmontThe plant is a RL 8 commercial demo site based on the fermentation of lignocellulosic
crops such as wheat straw, rice straw and energy trees like arundo donax and poplar. Around
40.000 ton of ethanol is produced yearly by enzymatic conversion of selected biomasses. The
technology consist of pretreatment, handling of prereated material and hydrolysis done in
equipment specifically designed. (http://demoplants.bioenergy2020.eu/)

In agriculture, the role played by bi@nergies is very relevant, specificall solid biomass (including
biodegradable fraction of waste), biogas and bioliquids. In the electricity sector (mainly energy
produced from biogas plants) with 1.62 Mtoe of 21:14, bioenergies account for 9% of the gross
power consumption from RES, whereamithe thermal sector (wood and pellets) can cover 7.69
Mtoe of 10.59 overall, 72.6%.

Agriculture, therefore, while it has a marginal role in the budget of national energy consumption,
at around 2%, it has a growing importance in emerging sectors ekcellence, due in particular to
the potential for using agricultural products and waste for the production of energy.
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This is precisely the case of the biogas sector, which achieved extremely positive results, and is
moving towards an evolutionary path, esentially by dismissing theproduction of electricity,
switching to biomethane. In Italy there are more than 1500 biogas plants, of which 1200 are fully
operational, with an installed capacity of about 1,200 MW, equivalent to a potential production of
biomethane of 2.4 billion cubic meters a year. This shows an important capability to adapt to the
changed framework conditions (particularly with regards to the incentive system for energy
production and to thetechnological development in place) and the stitegic role of agriculture in
achieving the objectives of the "decarbonization" set agreed the Paris Conference on Climate
Change (COP21).

Digs 28/2011z0! OOOAUET T A AAI 1 A AEOAOOGEOA ¢nmwlfcuyurf#un 00
fonti rinnovabili, recante modifica e successiva abrogazione delle direttive 2001/77/CE e
cnmnoXfon¥# %o 8

DM 29 aprile 2008, n. 11¢ 02 ACT 1 Al AT O1 hOAAATAGAIEADEOMROH | AAT EOU
dell'obbligo di immissione in consumo nel territorio nazionale di una quota minima di

AET AAOADOOAT OEh AE OAT OE AAT 1 2AOOEAITITT ph ATITIT A o
DM 10 Ottobre 2014z 0! CCET O1 AIANTIONE WENTTIEAA AAE AOEOAOE A AAI
AAT 181 AAT Eci AE EITEOOEITA ET AT1006i1T AE AET AAOA

DM 5 dicembre 201 A8 A8 O$- AEIT I AOAT T &

Dm 20 gennaio 20157 O3 AT UET T E Ai T ET EOOOAOGEOA HBAODBSEIRAI ECARA
Eiil EOOEITA ET Ai100i1 AE O1T A NOI OA T ETEI A AE AEI
30zsexiesdeldecretet ACCA ¢t CEOCI T ¢mpth 1T8 wph AT T OAOOEOD

Dlgs 66/2005. Recepimento fuel quality directie

DM 6 luglio 2012z A8 A8 O%$- &%2 Al AOOOEAEA AEOAOOA AAI A& Of

DM 23 giugno 2016. Incentiva lgproduzione di energia elettrica da impianti a fonti rinnovabili,
AEOAOOE AAI &I O1 611 OAEAT h AT OOAOE ET AOAOAEUEI A
www.gse.it

www.cib.it
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Ukraine has relatively limited area of forests and lacks its own foresesources. Forests cover 9.6
million ha of lands. Forest coverage in relation to land area is only 15.9%. Over the laBty®ars
the forest area has increased by 21% and the volume of wood in almost three tim@he total
volume of timber comes to 2.1 billion M. Ukraine has about 30 species of wood. The highest
concentration of forests is in north and west Ukraine (predomiately pine 33%, oak 24%, spruce
8%, beech 7%, and birch 6% Theforests play a considerable role in soil and water conservation,
as well as areas for recreatioil].

Ukraine has a huge potential to cultivate energy crops (such as Sorgum, Miascantl8sgitchgrass)

and run short rotation energy plantations (Populus spp., Salix spp., Robinia pseudoacacia L.) but

it is on the initial stage. There are a few companies that do it on a commercial level, some other
companies are going to enter the business. AclO AET ¢ O1 5! " [B]i theQotaldreb AA D OE |
under energy crops may come to about 200 thusand ha in 2020 and 1 milliorha in 2030. The

respective harvest of the crops will be 1 Mtce in 2020 and about 5 Mtce in 2030.

The agricultural sector plays a majr role in the Ukrainian economy. Ukraine has approximately
43 million ha of agricultural land, including 32million ha of arable land. Half of it is black sail, the
highest productive soil type in the world. In 2015, Ukraine produced 6nillion t of grains. It is
the third largest world exporter of grain after the US and the EU. Ukraine is also the largest
producer and exporter of sunflower, the third largest exporter of maize, the fourth of barlef3].
Wheat, barley and maize represent 60% of the crop aae Crop production has doubled over the
last decade. Agricultural residues such as wheat and barley straw, corn stover, sunflower residues
are partly used with energy purpose. Maize silage can be used as a raw material for biogas
production. Rape has a wid range of applications both in Ukraine and abroad. Natural and
climatic conditions of the most regions of Ukraine are suitable for rape growing (in 2015 its yield
was 1.7million t [4]). According to the estimations, in Ukraine the potential of rape growp with

an average yield of 2.8.0 t/ha is up to 6 million t. This is sufficient for domestic processing
capacity and the formation of the export potentia[5]. In the current situation, rapeseed is mainly
exported due to the lack of processing capacity.

From the technical point of view, Ukraine has all needed equipment to collect and process wood
and agrobiomass for heat and electricity production. The same goes to biogas prodion
technologies. There is always choice for people involved in such activity whether to use domestic
cheaper service and equipment or more expensive imported one but with higher quality and
productivity (there are many foreign producers at Ukrainian marlet).
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Relevant EU strategies that have significant effect on national bioenergy legislation

The Action Plan on the implementation of the European Parliament and Council Directive
2009/28/EU of April 23, 2009 on the promotion of energy use, produced from renewable energy
sources, whereby amendments and further repealing of Directives 2001/77/EU and 2003/30/EU

[6].

The Decree of the Cabinet of Ministers of Ukraine No. 7gilof September 3, 2014 approved the
Action Plan, which consists of 17 points on preparation, implementation and coverage of the
relevant activities in order to promote energy usage from the renewable energy sources by
corresponding state authorities. These activities are developed and appred according to
stringent requirements to the criteria of sustainable biofuels production and greenhouse gas
emissions reduction. The following specified measures highlighted:

- The development and further disclosure of the calculating methodology of thgreenhouse gas

AT EOOEIT 06 OAAOAOCEIT ETAEAAOT OO A& O AEIT A£OAI O AT A

- The development of the technical requirements for biofuels and bioliquids production and usage
though the greenhouse gas emissions reduction;

- The development of the sustainabity criteria for liquid and gas fuel, produced from biomass
and used for transport, as well as for liquid fuel, produced from biomass and intended for energy
use, not for transport, considering electricity and heat production, as well as energy for cooling

Relevant EU policies that have significant effect on national bioenergy legislation

Following EU policy aimed at the development of RES, Ukrainian Government made a resolve to
update the current Energy Strategy. That was reflected in Decree of tl&abinet of Ministers of
Ukraine No. 1014 T £ |/ AOT AAO poeh ¢mpt O/ tandriediditedd |

I £ C
T A

i AAOOOAOG &1 O 1T AOOOAT CAO Ai 1001 POETT OAAOAOQET
According to the Decree, there must be elaboratedli AT AT AT 00 O1 OEA O%wl AOCU 3

Al O OEA PAOET A Ob O ¢momd AEIET C O OAAOGAA
energy, produced from renewable energy sources and alternative fuels.

EU bioenergy targets harmonized with nationa | bioenergy objectives

EU bioenergy targets have considerable influence on the national bioenergy objectives. Now they
are not harmonized with the European targets and are not reflected in the Energy Strategy of
Ukraine until 2030. Nevertheless, the Stratgy is now under revision with the purpose to consider

EU bioenergy targets as much as possible. The revised Strategy is expected to be much better than
the present one regarding RES targets.

T AO
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Relevant national renewable energy programmes and legislation

National Action Plan on Renewable Energy for the period up to 2020, approved by the Decree of
the Cabinet of Ministers of Ukraine No. 909 of October 1, 20147].

The document describes thecurrent state of the energy sector in Ukraine, emphasizing the
considerable potential of the renewable energy use as one of the prior directions of the energy
policy of Ukraine.

National Action Plan sets indicative sectoral targets overall in bioenergy arid energy, produced
from renewable energy sources, and used in the transport sector, as well as the pathway to
achieve them. The indicative targets of the renewable energy in gross final energy consumption
in 2020 within heating and cooling systems, elecicity production and transport sector, as well

as estimated growth curve of energy from renewable sources share in gross final energy
consumption are set.

National Action Plan lays on the achievement of such national indicative targets:

- An indicative target for the share of energy from renewable sources in gross final energy
consumption up to 2020 is 11%;

- An expected adjusted energy consumption up to 202978.080 toe;

- An expected amount of energy, produced from renewable sources, corresponding tize
indicative target up to 2020z 8.590 toe;

- An expected electricity production from biomass, corresponding to the indicative target up to
2020 is 4.220 GWh, including 2.950 GWh from solid biomass and 1.270 GWh from biogas;

- An expected thermal energyroduction from biomass, corresponding to the indicative target up
to 2020 is 5.000 ktoe, including 4.850 ktoe form solid biomass and 150 ktoe from biogas;

- An expected liquid biofuels production for further use in the transport sector, according to the
indicative target of the National Action Plan up to 2020 is 320 ktoe of bioethanol (or ethyl tert
butyl ether from bioethanol) and 70 ktoe of biodiesel.

Relevant national forest and agriculture development programmes and legislations

1. CMU Resolution No.@x 1 £ 3ADPOATI AAO poeh ¢nnw O/ 1T ADPDOI OAI
O0&1T OAOGOO 1 A-¢5ifpB&irhed  determimatthe main directions of sustainable forest
development to strengthen environmental, social and economic functions of forests. Theategic

task was further increasing of the area, sustainability and productivity of forgts. The programme

AT AAAREAOKDT OAADPO 1T £ 30A0A OAOCAOAA DPOI COAIT A 0O&l
¢cmpe O ¢mgmd EAO AAAT OinAphovedyEtbdcdu€edEthell®k of O EAO
£O0T AET ¢c8 'O TAI AGOO 1 AOGAI h OEIEIAO DBOI COAI O xA
DOl COAI T A O0&1I OAOGOO 1T £ +EOICOIHROABDEBGETTT All AOBOT Ca
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OSAOGAT T PI AT O T &£ £ OAOGOOI AR ACRARIWRGENO CAACEVE ADEADA
PDOI COAITT A T £ O0&T[MAOGO 1 AT ACAT AT 0o

¢8 #-5 2AO01T 1 O0EIT .18 ppuovy 1T &£ 3APOAT AAO pwh c¢mm)
I £#/ OEA S5EOAET EAT OEI T ACA AAOAI 117 iwiknith® putpbsd bl ¢ mp v
ensure the sustainability in agriculture, competitiveness in domestic and foreign markets, food

security ensuring, protection of the peasantry as a carrier of Ukrainian identity, culture and

spirituality. The programme ended, and CMU approved the noept of the development of the
agricultural sector of economy.

08 #-5 2ARAO01 1 00EIT .18 ptrox I &£ $AAAI AAO onh ¢mpu
AAGAT T PI AT O T £ OEA ACOEAOI O[@3).AHe ait &f hd$trdxegy ige AAT 1 1 1
create organizational and economic conditions for efficient, socially oriented development of the
agricultural sector, sustainable supply of agricultural raw materials to the industry and high

guality and safe domestic agricultural products to the populéon, to increase production with

high added value, strengthening Ukraine's presence on world markets of agricultural products

and food.

18 #-5 2AR011 0606EIT .18 ynme 1 &£ I/ AOTAAO pnh ¢mpao O
sector development until¢ 1t ¢ ji4. The aim of the Strategy is to create organizational and

economic conditions for the effective development of the agricultural sector by ensuring the unity

of economic, social and environmental interests of society to ensure a stable providing population

with high-quality, healthy, affordable domestic agricultural products and the industry with

agricultural raw materials.

Direct international and EU funds

U.S. Agency for Internati onal Development (USAID) devotes funds for the energy sector
development in Ukraine, in particular for bioenergy, promoting energy efficiency improvement of

the Ukrainian economy and the reduction of imported energy dependence. Among the pilot

bioenergy projects are(E1T  OEA EOAIT A 1T £ O- 01 EAEDPAIT AT AOcU OA,
[15]):

Development of Draft Sustainability Criteria for Biofuels and Bioliquids for Ukraine . The

key points of the project are the best European practices base, developmentsnistainability

criteria for liquid biofuels and for biogas intended for transport, followed by the elaboration of

OEA AOAEO 1 AcAl AiI AOiIi AT OO A& O ET OOT AGAOGEIT 1T £ OE

Development of legislative package for c ompetitive heat market establishment in Ukraine

The key points of the project are analysis of world and EU examples of competitive heat energy
market, overview of the existing regulatory and law field in the district heating sector in Ukraine,
development of the concept strategy with further development of the legislation package
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addressing specific technical and organizational details of competitive heat market functioning in
Ukraine.

EU funds through local administrations

East Europe Foundation [16] is anInternational charitable organization that invests in projects,

aimed at efficient solutions in the different sectors of economy of Ukraine, including in the

AET AT Aocus '1 AgAipiI A 1T £ OOAE AAOEOEOU EO A DO
EneOCUd O0AOOT AOOEED &I O OEA &£OOOOCA 1T £ OEA $1 EDOI
of biomass in the Dnipro region and to analysis of its further use directions.

Loan programmes

There are a number of international institutions and structures inUkraine providing loans for
projects implementation on renewable energy and energy efficiency:

1. World Bank:
International Finance Corporation (IFC)

Ukraine Sustainable Energy Finance Progrgiti7/] works to encourage investments in energy
efficiency projects across the country. The Project helps financial institutions and companies to
assess modernization projects, and supports banks in building their internal capacity to develop
new financial products to develop the market for energyefficiency financing. By participating in
public information campaigns, the Project also works to raise general awareness about the need
for greater energy efficiency in Ukraine.

Ukraine Resource Efficiency Prografi8] launched to increase the use of and investment in

resource efficient technologies. Best practice in resource efficiency has proven benefits in

reducing costs and improving profitability, as well as delivering tangible environmental benefits,

most notably the reduction of GHG emissions. The wider implementation of resource efficiency in
S5EOAET A AT O A EAOA OECIEZEAAT O AT A EiiT AAEAOGA AA
economy, and the environment.

2. European Bank of Reconstruction and Developme nt (EBRD):

Ukraine Energy Efficiency Programme (UKEEP) [19] targets Ukrainian private companies in
all sectors looking to invest in energy efficiency or renewable energy projectsoans distributed
via partner banks for the projects on:

- Rehabilitation and expansion of production facilities using energy efficient equipment;
- Usage of renewable energy sources for own needs.

Ukraine Sustainable Energy Lending Facility (USELF) [200EO PAOO 1T £ OEA %" 2$ 8 (
Energy Initiative (SEI) addressing the chllenges of climate change and energy efficiendySELF

provide financing directly from the EBRD for small and medium projects with a simplified and

rapid approval process, so reducing transaction costs.
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Target projects include all forms of power generatio from renewable energy sources, including
hydro, wind, biomass, biogas and solar. Biomass and input for biogas production would come from
sustainable sources and/or organic waste.

Eastern Europe Energy Efficiency and Environmental Partnership Fund (E5P) [21] designed

to promote energy efficiency investments in Ukraine and other eastern European countries.
Grants under E5P allocated to district heating, other energy efficiency projects, and environment
projects.

3. Regional financial corporations :

- Nordic Environment Finance Corporation (NEFCO) intends to finance district heating
projects under the ES5P programme.

DemoUkraine programme, received loan from the Swedish International Development
Cooperation Agency (Sida]22], to finance local district heatingprojects, including consulting and
sourcing professional district heating expertise by NEFCO.

Small grants

German Society for International CooperationGl2) provides grants for the research of bioenergy

facilities in Ukraine. One of such projects i© % @&lién of local biomass potential in Odessa

I Al A&&Go6 OEA AOAIT A 1T £ OEA DPOI EAAO O%O@RNNIWEOET AT O
following key points as an assessment of biomass potential within two districts of Odessa oblast;
identification of the potential biomass suppliers; identification of up to three most promising

bioenergy projects in each district.

Bioenergy production incentives

The Law of Ukraine No. 575/97 -BP, approved by the Verhovna Rada of Ukraine of October 16,
1997, valid inthe current edition of November 26, 201§24].

The Law regulates relations during production, transmission, supply and use of energy, state
monitoring over the safety of work performance at the electric power facilities, regardless of
ownership form, the safe operation of power equipment and state supervision over use conditions
of electricity and heat energy.

4EA ,Ax 1T £ S5EOAETA O/1T % AAOOEAEOUSO HAddewteddOO 1 £
to stimulation of electricity production from alternative energy sources, establishing the
conditions for feedin tariff setting for each economic entity.

Feed-in tariff for economic entities, generating electricity from biomass , is set at the retalil
tariff level for the second voltage class consumers ag January 2009, multiplied by the feedn
tariff index for electricity, produced from biomass.

Feed-in tariff for economic entities, producing electricity from biogas , is set at the retail tariff
level for the second voltage class consumers as of Janu2609, multiplied by the feedin tariff
index for electricity, generated from biogas.
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Categori

es of

power PN A s = = coA e oA s e oA oA ~ A

tacilities Feed-E | OAOE&EA0O OAOEI I £ O T AEAADO 1

with the operation

feed-in

tariff
u;n;o from from from from from from from
includi 01.04. | 01.01. 01.07. | 01.01. 01.01. | 01.01. 01.01.

N 13 to 15 to 15to 16 to 17 to 20 to 25to
31 331 31.12. 30.06. 31.12. | 31.12. 31.12. | 31.12. 31.12.
'3 ) 14 15 15 16 19 24 29

On the

electricit |, 45 230 | 207 230 207 | 1,84

y from

biomass

On the

eletricit 2,30 | 207 2,30 207 | 184

y from

biogas

Table 3: The feeth tariff index for electricity, generated from alternative energy sources

4EA , Ax 1T &£ SEOAET A O/1 %l AAOOE A Eidthridf folktizdeseh | EOEAO
compliance ofthe Ukrainian equipment used, and it is applicable for its entire validity period.

State supported loans

The Decree of the Cabinet of Ministers of Ukraine No. 1056 of October 17, 2011 O3 1 I A
EOOOAOG 11 &O1TAO OOA ET Al AO@ih aherdatedsaldcbrding toAT A AT
the Decree of the Cabinet of Ministers of Ukraine No. 589 of July 27, 20]18j] .

The Decree provides funds reimbursement for energy saving measures implementation, namely:

1. Reimbursement of the partial loan amount, raisedby associations of apartment buildings
owners and cooperative housing for purchasing energy efficient equipment and materials:

- 40% of the loan amount, but not more than 14.000 UAH per flat of an apartment building on one
credit agreement.
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2. Reimbursemen of the partial loan amount, raised by population for purchasing boilers,
operating on all fuels and energy types (except natural gas), including appropriate additional
equipment and materials to them:

- 20% of the loan amount, but not more than 12.000 UAon one credit agreement.

3. Reimbursement of the partial loan amount, raised by population for purchasing energy efficient
equipment and materials:

- 30% of the loan amount, but not more than 14.000 UAH on one credit agreement.

4. Fund receiver being nairal entity, who is prescribed a subsidy for housing and utilities services
will be reimbursed by 70% of the loan amount, but not more than 12.000 UAH on one credit
agreement for purchasing boilers, equipment and materials to them; no more than 14.000 UAH
for one credit agreement to other energysaving equipment and materials.

R&D programmes for bioeneray developments

3ET AA ¢nnmxh AT ET OACOAOAA OAOCAO DPOI COAI O"EIIT1
AET AT AOCU [Bd] (nORDBOEF J 600ETAA £OAT1 6q EAO AAAT AAOOU

Academy of Sciences of Ukraine. The main objectives of the program are:

- Increasing significantly the efficiency of the various types of biofuels by expanding the resource
base with new (alternative) crops and advance crops, which are already used, by means of
selection, genomics and molecular biotechnology;

- Development and improvement of technologies for obtaining liquid biofuels from different
crops, agricultural and forest residues; to develop and impve technologies for energy from
biomass production.

Best practices for direct wood burning

A modern project of a 7 MW woodchip boiler house (2 boilers of 3.5 MW eaf@¥]) in Kniazhychi
village (Brovarskyi region,Kyivska oblast) showed that a turrkey greenfield biomass plant with
the implementation of the concept of a full cycle of production and supply of thermal energy was
the right design choice. The boiler house provides heat energy to greenhouses where flosare
grown (11 ha area). Biomass storage located close to the boilers, woodchips are delivered from
nearby sawmills, ash is partly used in the greenhouses as fertilizer. The feature of the boiler house
EO OEAO OEA 1 x[28)Xdecjde€dtohusefotaEefudpmeniOaAd components for its
construction.
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Figure 4 z Woodchip boiler in Kniazhychi

Best practices for biogas fermentation

Among other similar modern projects, the first oldest biogas project in Ukraine (since 2003)
demonstrates successful imementation of anaerobic digestion technologies. Biogas project
implemented within the Holland-Ukrainian cooperation and realized in Olenivka village in Dnipro
I Al AGO j ACOEAODI O OAA o R9))OHEVE bidgas Gehc®® bbf 1000 rheach with
mesophilic temperature regime treat 80 ton of pig manure and fat waste from a poultry plant
every day. Biogas yield is 3300 Aiday; the content of methane in the biogas is 5%50%. Installed
electricity and thermal capacity of cogeneration unitss 160 and 320 kW respectively. Electricity
is used for own needs.

Figure5 z Biogas fermentation in Olenivka

Best practices for direct straw burning

The first straw batch-fired boiler in Ukraine was installed in Drozdy village (Bilotserkivskyi
region, Kyivska oblast) within the frame of DutchUkrainian technical assistance project in 2001
i ACOEAOI OOOAI [3.1Thdngh beihg thesfiEst, ib Wahs a very successful project that
served as an example for replication. Boiler RA2-1210 of 980 kW capaity supplies heat to a
community center, a secondary school, a kindergarten, administrative buildings and four two
stored buildings connected to a heat network. Baled straw consumption ev a heating season is
1100 ton and the volume of replaced natural gs is 385000 ni/year.
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Figure 6 z Straw batch firing boiler in Drozdy

The political and economic situation in Ukraine contributes to the rapid development of
bioenergy. The country has not only great potential but also wood biomass, agriculture residues,
corn silage for biogas production or rapeseed for biodiesel productiomnergy crops on land not
used for agriculture have already been practical used for energy purposdstom the technical
point of view, Ukraine have all needed equipment to collect and process wood and agdnomass

for heat and electricity production. The ame goes to biogas production technologie3he new
Ukrainian legislation and harmonized with the European legislation along with the supporting
schemes and financial mechanisms encourage public/companies to use biomass instead of
traditional fossil fuels. Experts believe that the development of bioenergy in Ukraine in sheraind
medium terms will be at high level.

[1] http://dklg.kmu.gov.ua/forest/control/uk/publish/article?art_id=62921& [in Ukrainian]

[2] http://uabio.org/img/files/docs/position  -paper-uabio-10-en.pdf

[3] http://minagro.gov.ua/en

[4] http://mww.ukrstat.gov.ua/

[5] http://mww.agro -business.com.ua/ekonomichnyigektar/3337 -pryvablyvist-ripaku.html [in
Ukrainian]

[6] http://eur -lex.europa.eu/lecal-content/en/ALL/?uri=CELEX%3A32009L0028

[7] http://zakon2.rada.gov.ua/laws/show/902 -2014-%D1%80 [in Ukrainian]

[8] http://zakon3.rada.gov.ua/laws/show/977 -2009-%D0%BF [in Ukrainian]

[9] http://lis -kr.gov.ua/inf/rishennya -kirovogradskoi-oblasnoi-radi-quot-pro-regionalnu-
ekologichnu-programu-quot-lisi-kirovogradshini-quot-na-2016-2020-roki -quot [in Ukrainian]
[10] http://www.lvivlis.com.ua/uk/Target_programs/ [in Ukrainian]

[11] http://oblrada.pl.ua/ses/7/7/7.pdf [in Ukrainian]
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[12] http://zakon5.rada.gov.ua/laws/show/1158 -2007-%D0%BF[in Ukrainian]

[13] http:// zakon5.rada.gov.ua/ laws/ show/1437 -2015-%D1%80 [in Ukrainian]

[14] http:// zakon5.rada.gov.ua/ laws/ show/806 -2013-%D1%80 [in Ukrainian]

[15] https://www.usaid.gov/uk/ukraine/environment -and-climate-change

[16] http://www.eef.org.ua/en/

[17]
http:/lwww.ifc.org/wps/wcm/connect/region___ext_content/regions/europe+middle+east+and
+north+africa/ifc+in+europe+and+central+asia/countries/ukraine+sustai nable+energy+financ
e+program

[18]
http:/lwww.ifc.org/wps/wcm/connect/region___ext_content/regions/europe+middle+east+and
+north+africa/ifc+in+europe+and+central+asia/regional+priorities/climate+change/ukraine+r
esource+efficiency+program

[19] http://www.ukee p.org/en/about -ukeep.html

[20] http://www.uself.com.ua/index.php?id=3

[21] http://www.eib.org/projects/regions/eastern -neighbours/framework/E5P.htm

[22] https://lwww.nefco.org/news -media/news/nefco-and-sida-invest-ukrainian-energy-
efficiency-projects

[23] https://www.giz.de/en/worldwide/32560.html [in Ukrainian]

[24] http://zakon5.rada.gov.ua/laws/show/575/97 -%D0%B2%D1%80 [in Ukrainian]

[25] http://zakon3.rada.gov.ua/laws/show/1056 -2011-%D0%BF [in Ukrainian]

[26]

http://wwwl1.nas.gov.ua/infrastructures/Leg altexts/ResearchTopics/2/22/Pages/2235.aspx
[in Ukrainian]

[27] http://kriger.com.ua/ru/service/boilers7/ [in Russian]

[28] http://camellia.ua/en

[29] http://agrooven.com.ua/en

[30] Georgii Geletukha, Sergii Tishaev. Will straw become a fuel in Ukrainefiost results of
operation of straw fired heating installation // Green Energy, N1, 2001 [in Ukrainian]
(http://www.rea.org.ua/ru/library/green -energy-magazine/8-archive-2001)
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The most important biofuel used in Polandd solid forestry biomass, among ak, fagus fagus,
carpinus, robinia pseudoacacid., pine, spruce and populus spp. It isgenerally fedinto power
plants, local heating plantshome boilers and fireplaces. Bwer plants and local heatingcenters
usually applywood chips, while home boilers and fireplaces use wood in pieces and briquettes.
Bio pellets are rardy used due to higher costSolid fuels are mainly prepared from energy crop
plants (Miscanthus, Populs spp., Salix spp.and with agricultural residues (wheat straw
and corn stover). The price of biomassdepends on its heating valueand water contentand in
commercialtransactions, the price is related to 1 GJ of energy contained in biomad$gecentlythe
price of biomass wasdirectly linked with a state support system of green energy production in
the form of certificates. The collapse of the green certificates markesystemat the turn of 2012-
2013 significantly reflected onthe biomass market.The average biomass from forest price was
decreasingas 20127.35 EURGJ, 20136.59 EURGJ, 20145.858 EURGJ, 20157.45 EURGJ,
2016-4,11 EURGJ. Similar trend shows agrebiomass market with following pricesfluctuating as
of 2012-7,59 EURGJ, 20136,59 EURGJ, 2014-6,11 EURGJ, 20155,49 EURGJ, 20164,52
EURGJ and pice drop has not been stabilized up to now. For liquid biofuels production, rape
seeds are implemented for biodiesel production and potatoes or corn (rarely) for bioethanol
production. Current rape seed price is around29,2 EURt. For biogas productionthe main base
material is corn silage, grass, residues and wastes from agricultural and food production together
with livestock byproducts.

Collection and process of wood biomass for heat production

The local biomass market is directly effecting the situation of boiler production and development,
as mainly these are available in areas covered with forests. This is enhandeg the locally
available and relatively inexpensive biomass raw materials and also supported byviestments
co-financed by localenvironment protection funds.

Collection and process of wood biomass for electricity production

Similarly processes could be oferved duringtechnological lineconstruction for biomass cofiring

at electric power plant stations. Howeverlogistical preparation of resource base fobig units was
more difficult and the profitability started to declined from2012. From one side invesnents were
co-financed from environment protection funds, while on otherside the relatively high price of
certificates origin of green energy caused biomass import from distant countrie$he dedicated
installations of biomass firing plants started in 2012.
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Biogas fermentation

Biogas production takes place on sewage treatment plants, landfills arafricultural biogas
stations. The poduced biogas is processed into electral energy and heat. From 2010special
attention was given to agricultural biogas stations development. Due to somenfavorable
conditions (the lack of stable law andlow profitability), biogas production was not profitable
with out co-financing. The Agricultural Market Agency have a ct#ction of registered 85 biogas
producers. The total annual agricultural biogas production is 387.955.352 (r#/ year) with atotal
installed electrical power 101 MW,

Collection and processing of straw for heat production

Straw as biduel iscommonly usedin local spotsand individual boilers. Localheating boilers with
power up to a few MW were constructedn 2005, thanks touseful co-financing conditions, while
individual boilers are still constructed.

The most important and acknowledged renewable energypaseddevelopment of the European
Commission isthe Energy and Climate Package launched in March 2007. Thackage defined
three most important energy and climate changdargets until 2020. Twenty percent share of
renewable energy sources from théotal EUenergy consumption & forecastedby then. Directive
2009/28/WE was adopted for promoting of utilization of energy fromrenewable energy sources,
replacing Directive 2001/77/WE for the support of energyproduction from renewable energy
sourcesat internal market and alsoDirective 2003/30/WE (for the support of biofuels or other
renewable energyuse in transport). Directive 2009/28/WE fi ts in 3x20 Package realization as it
is assuming a 20% increase anergy from renewable energy sources in the total energy balance
of the EU.Other EU memberstates shouldincreaseup to 10% until 2020 in the transport sector,
while the increase is predicted for 15% irPoland.

The objectives of Directive 28/2009/WE were implemented inthe strategicn,0 T | EOE AT AOCU ¢
6D Oi ¢ nYand Bdndodidl EOE AT AOCU DPi | Edyidlatvd Bocudens.c tum U
According to Polish Energy Policy, the share aeénewable energy sourcesn the total energy
consumption of Poland should increase to 15% in 2020 year and to 20% in 2030 yehr.parallel,
energy efficiencymeasuresshould alsotake place andenewable energyutilization should occur,
mainly based onbioenergies The Polish Ministry Council approvedan important document
0. ACETT Al AAOEOEOEAO bi Al A0 InQEA It prBehts hexpatddd 1T £ Al
reaching 15%renewable energysharein the total energy production in Poland describing the
share of electrical energy, heat, cold antenewablesin transport until 2020. Up to date,the
growth path of renewable energy sourceshare atelectrical energy consumptionwas achieved

and renewable energyshare was even higher than expected he strategic document alsgredicts
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co-firing maintenance as an importantmethod of RES implementation with limits for forest
biomassuntil 2020.

The below figure presentsthe predicted renewablesector share in Poland, also appearinin the
national energy policy up to 2030.
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Figure 7: Demand of totalenergy in Poland according to RES production structfee]l OOAAd n o0l 1 EOE A
DI 1 EAU ObP )01 ¢txt UAAOG

According to the predictions bomass will have significant share fulfilling the requirements of
Directive 28/2009/WE in the heating,cooling, transport and electricalenergy productionsectors.
andtEA nolT 1 EOE AT AOCU bdodurkeAtWas @Bbor@idd by tieuMinistty AfA O 6
Economyin that relation. It assumes an operational support for elgrical energy producers from

RES andredicts about 150 ktoe increase ofenewable energy sourcegper year.

The basic normative act which describeshe mecharism and support instruments of theelectrical
energy production fromrenewablesE O OE A @ ! A%iphddibyCiffe Polish President in
2016. TheActis now the substitution of theO %1 A OC U setAixin 1997v Y 8
4EA O!' A0 AAT 0O 2%w306 AAOAOI ETAO POET AEDPI AO AT A Al
a. electrical energy production from renewable enelgy sources mechanisms and
instruments for production support,
b. heat production,
c. issuing rules of certificates of origin for energy produced fromenewable energy
sourcesinstallations.

The Ministry of Economylaunched itsdisposition for the verification of biomass andwood other
than standard sterling andthe documentation requirementof their origin for the support system
in 2015.[6] as it is detailed inarticle 119 ofthe 2016 Act aboutrenewable energy sources

The Minister of Economy defined detailediuties for the issue of certificates of origin, substitution
fee payment, electrical energy and heat purchase produced irenewable energies and
confirmation data of electrical energy produced The Minister ordered that a producer should
document the origin of biomass fuel by the preparation bfuel chart for each fuel partseparately.
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The produceris also obliged todescribethe life cycle of thebiomass from the first fuel obtaining,
through processing (mechanical, thermal, biological or chemical)until the supplementto heat,
electrical or combined energy production

Producers owninga concession for electrical energy production inenewable energyinstallation
are requested to provide a qualification of fuel compositedy biomass marking, lased on
characterization, type and quantity. Bomass derived from energy cropsare additionally marked
with age, plantation surfaceand annual biomass growth per hectareA description for each
biomasstype should be supplied onprocessng technologies (mechanicalthermal, biological or
chemical) for their full life cycle.In case there is a doubt on the origin of the biomaske producer
is enabled to receive proofing support fromindependent and certified laboratories

The Information of URE Chairmandocument was published in 2013 according to wood and
wooden material qualification at supporting system. The paper recommendsthat biomass
producers and suppliers implement and use the estiation and qualification systembased onthe
EU Parliament Reguldabn no 995/2010 establishing duties for units for commercial wood and
wooden products.

The (Regulation of Minister of Economy 20156 law act linked the reference price of electrical

energy producedfrom renewable energy sourcesn 2016. The referenceprice for biomassfueled

(or hybrid) power plants with the total installed power no higher than 50 MW was96,28

EURMWh , while in high-performance cogeneration installations, the referace price was set to
100,92 EURMWAh. In installations with total power higher than 50 MW and heat power achieved
in cogeneration not higher than 150MW, the referenceprice wasset t097,44 EURMWh.

The Regulation of the Pash Ministry Council from2015 definesa maximum amount and valie of
electrical energy which can be produced imenewable energy installations with the degree of
power utilization less than 4.000 MWh/MW/year. The regulation alsodefines the maximum
amount of electrical energy produced frontrenewable energiescan be sold at the auction in the
amount of 4.736.044 MWh. Thenaximum sold value of electrical energy can be ax 418.606 EUR

The fourth chapter of the 20160! A O OA Rivdhd OEOI AA AO 0O30bDPI OOEOA
instruments of electrical energy production from RES, agricultural biogagsnd heat in RES

ET OOAI | ABdslatiopbedicted] thak auction systens will be a target model ofrenewable

energy support. The basic critera for an auction winning isthe standard price on which energy

producers from renewables are ready to supply and the poposed price camot overcome the

maximum reference price level. The Act alsodefined the newrenewable energysupport system

in conjunction with auctions on energy fromlarge-scde installations (above 1 MW).The law

stated that sterling wood is aype of biomasswhich fulfils quality standards of high volume, while

medium volume of hardwood and softwood mixed with fragmented matrial cannot be
considered as renewable
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The main nstitution which financially supports renewable energyand bioenergy is the National
Fund for Environmental Protection and Water Managment. One piority of the Fund is to limit or
avoid of CQ emissions by the increase of energy production fromenewable energy sourcesThe
other priority is the promotion of energy efficiency andrenewable energy utilization in the
corporate level Thebioenergy development and renewable energy investmerdupport can be
obtained from the Fundin the framework of O 3 O b BA OOE @ O O E Aub-@dyram in tHhe 6
forms of support loan and donation.

Each Polish region owns own Regional Fund for Environmental Protection and Water
Management. Alfregionalfunds supporteducational activities for renewable energiesAt regional
and local level, finances can be received from Regial Operational Programmes foithe support
of renewable energy production and implementation, infrastructure construction or
accommodation to energy distribution from renewables installation construction for the
production of bio-components or bbfuels of 2nd or 3rd generation Investments in the
construction or modernization of units for electrical energy production or heat production from
renewable energiescan be also applied farBioenergy related research anddevelopment activities
are conducted at different projectframework levels. They are financed from national structural
funds such as Innovative Economyinfrastructure and Environment and from international funds
such as European Funds, Norwegiant&ancial Mechansm or European Space Agency. Research
and development activities are also financel by the National Centre for Research and
Development by different programs for example theBIOSTRATEG program or SmaGrants
program. Loans for investments in bioenergy can be achievettom the Environmental Protection
Bank. There are special programs for agriculture and rural areas for the support of bioenergy
production and utilization at farm level realized as Rural Areas Development Program and
Agriculture-Environment Program. Forthe forestry sector the National Forestry Programoffers
funding possibilities. It should create a vision for Polish Forestry at perspective to 2030 and
further to 2080. It is a strategical program for forests and forestry economyevelopment and
environment protection in forests.

3.1.6 Bestbioenergy practices in Poland

Best practice for direct wood burning

Heating plant in Pisz town is presentedelow.

Figure 8: General view of Pisz heating plant, Figure 9: Wood chips storage

(Source: Henryk Poslednik, piszpec@wyp.pl

This project has received funding from the European Union's Horizon 2020
research and innovation programme under grant agreement No 691846.
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Different types of woody biomass are useth this district heating plants, such ashopped biomass,
wood chips, plywood chips, shavings andawdust

Technical data:

21 MW biomass district heating plant

4x POLYTECHNIK boilers: 3 x 6 MW, 1x3 MW
rated capacity ~26 MW

boilers efficiency 87,4 %

medium moisture of biomass 35% w.

allowed quantity of ash 1,5 %

=A =4 =4 =4 -4 -4 =4

fuel granulation up to 5 cm

Biomass storage

1 Biomass is storel on two open yards with 2200 n# surface each.

1 Bales, stumps and edgings are gathered on area of 3 ha.

1 Covered shed 6,5 m height is foreseen for dry chips (30003rand staves (500 m)

storage.

Best practice for biogas fermentation

The hiogas station in Klempskhas aninstalled capacity of0,93 MW of electrical power being a
unique station in Poland by having assembled witlgas turbines. The installationis also taking
advantage of a pigfarm with 1.100 pcs. of livestock. Inthe fermentation chambers mesophil
fermentation process is conducted at 338 C. Dry matter content in subtrates is less than 15%.
After the fermentation process theresidues are used as fertizer for corn for silo crop with a
content of 5-6% of dry matter. Thefertilizer enriches the soil with organic matter being more
valuable than the same crop residues of corn and provides food for soil microorganisnisig. 10
presentsthe general view of station and a picture with the owner.

Figure 10: General view obiogas station and a picture with the owner.

This project has received funding from the European Union's Horizon 2020
research and innovation programme under grant agreement No 691846.
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Best practices for direct straw burning

Figure 11 presentsatypical boiler on straw for farms heatingused in Poland with a usual thermal
power of 100 kW. The boilers are usually installed irbatcheswith periodic operation. Due to this
feature a storage tank for hot wateris usually implemented to secure heat supply for heated
buildings. To heat a residential buildingvith 200 m2 surface,the biomass consumption is8 ton of
straw per seasonharvested from 3 hectare

R o o
arhd

Figurell Straw boilers _

3.1.7 Conclusions for Poland

According tothen, 0T I EOE AT AOCU DI ledishtibn @ier, kibmass, willchaveal A A O 6
dominant position in renewable energy production structure. TheO! AO AATIBWO 2 %36
emphasized thatthe transport distance of biomass taany energy unit should bemaximum 300

km. The exact distance value is going to be clarified by the future Regulation of the Minister of

| COEAOI OOOAsS yT AT TTAAOEIT xEOE OdodtothAdlatk@U ET OT
someregulations to it, the situation for bioenergy poduction is not yet stablein Poland and some

of the regulations are still in the preparation phase. From a commercial point of view the
utilization of energy crops for solid fueldbecame unprofitable because dfigher coalapplication

and higher level ofemission. The general publiknowledge aboutbioenergy policy is not high,

while government administration sometimes miss the necessary background informatiorrhe

national support system for bioenergy use can be considered aisufficient, especially for

biomass producers and vith the current lack of profitability for biomass crops, it is difficult to
forecastthat there will be changes in theapplication of unusedand underutilized land in the short

and medium term.

This project has received funding from the European Union's Horizon 2020
research and innovation programme under grant agreement No 691846.
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[1] http://www.mg.gov.p l/files/upload/8134/Polityka%?20energetyczna%20ost.pdf
www.mg.gov.pl

[2] http://bip.me.gov.pl/node/24670

3]
http://www.mg.gov.pl/Energetyka/Odnawialne+zrodla+energii/Krajowy+plan+dzialan?theme
:mg

[4] http://isap.sejm.gov.pl/DetailsServlet?id=wDU20150000478

[5] http://prawo.legeo.pl/prawo/ustawa -z-dnia-10-kwietnia-1997-r-prawo-energetyczne/
[6] http://legislacja.rcl.gov.pl/projekt/12275404/katalog/12302302#12302302



Romania has a variety ofenewable energy sources, but the capacity to fully capitalize on them
what concern the renewables for heat, is reduced due to market immaturity for advanced
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technologies and to low financial incentives. Biomass carries the highest potential for green

enerCU DBDOT AOGAOGE
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I AAT OAET ¢ Of
is of approximately 7.6 million ton of equivalent oil per year, out of which: biogas (7.7%), lumber
and firewood waste (15.5%), wood waste (6.4%), agricultural wast from cereals, corn stalk,

vineyards (63.2%) and urban household waste (7.2%)

Other estimation [1] for the period 2012-2025, taking into account the sustainability criteria

mainly for agricultural waste, gives:

I A

Resource PJlyear Percentage
Forestry and wood waste 20 34.5%
Agricultural waste 100 39%
Biogas (animal waste, food industry, sewage sludge, landfill 30 11%
MSW 6 25%
Dedicated energy crops 35 13 %

Table 4: Sustainability criteria estimation for agricultural was for thperiod 20122025

| COEAC

Since 2011 energy crops are eligible for a direct payment scheme granted for agriculture. As a
result, the number of farmers cultivating energy plants increased year by year. Thus, from 2015

to 2014 their number increased to 442, from 320n 2014, and the total area required to pay in

2015 was about 5,000 ha. Cca 70% from total is represented by Salix. [Ministry for Agriculture
and Rural Development MARD)

Residues . )
Main residues production Area cultivated Total residues
ha tx 103
t/ha

Wheat straw 4-6 5463570 21854...32781
Corn Stover 4-6 2604475 10418...15627
Sunflower Stalks 4-6 1011523 4046...6069
Sugar beet 5-6 26591 poo8poTm

Table 5: Agricultural residues [MARD, 2]
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The production of energy from renewable sources from agriculture and forestry is around 3,700
ktoe. The production and use of energy from renewable sources in the agricultural sector are still
low, so that only 2.5% of the total poduction of renewable energy at national level came in 2011
from agriculture, compared to 9.8% in the EU27. Instead, about 69.1% of renewable energy
(mainly heat) at national level in 2011 came from the forestry sector, compared with 48.3% in the
EU 27 [3.

Biomass for energy is mainly used for heat, with a large consumption of woody biomass and
agricultural waste in rural households, but in low efficiency (c.a.17%) traditional stoves. Heat
consumption from solid biomass in 2015 was in total 3.495 Mtoe 3.43but only 0.064 Mtoe in
DH systems [7].

Pellets and briquettes production increased in Romania mostly after the country inclusion in EU.
This was and still is mostly related with the new markets in EuropeCurrently, there are many
pellet producers in Fomania, but information about their production capacities is scarcely
accessible. In general, most of the production of large companies is sold on western European
markets. Small producers sell also on the Romanian market in the limit of their stocks (maoat
the production is realized from wood processing residues), based on pestablished contracts

[4].

According to the Romanian Regulatory Authority for Energy (ANRE), with approximately only 106
MW installed capacity in power plants using biomass dts derivatives (such as biogs) as fuels at
the end of 2015 the sector has a significant potential for medium term growth in Romania. As a
number, at the end of 2015, there were 70 operators licensed for biomass and biogas for electricity
projects. Accoding to [5], the gross electricity production from solid biomas®f Romania in 2015
was only0.454 Twh.

The European Union has promoted renewable energy through legislative frameworks since the
first renewable electricity directive from 2001 and the 2003 directive on renewable energy use in
transport. These directives were repealed by the Renewable Energy Directive adopted in 2009,
which set out legally binding targets for each Member State for 2020nd a trajectory to reach
them, bringing the EU as a whole to 20% of renewable energy in final energy consumption by
2020.

According to the DIRECTIVE 2009/28/EC Romania has a target of 24% for share of energy from
renewable sources in gross final consumptio of energy till 2020. The Directive 2009/28/CE was
adopted in Romania partially through the Law no. 220/2008 regarding the system of promotion
for the production of energy from renewable sourcesamended by Government Ordinanceo.
29/2010

On 30 November2016, the Commission published a proposal for eevised Renewable Energy
Directive to make the EU a global leader in renewable energy and ensure that the target of at least


https://ec.europa.eu/energy/sites/ener/files/documents/1_en_act_part1_v7_1.pdf
https://ec.europa.eu/energy/sites/ener/files/documents/1_en_act_part1_v7_1.pdf
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27% renewables in the final energy consumption in the EU by 2030 is met. Romania will probably
assume a higher target than the European (average) on®.NREAP to guid the target fulfilment

is also asked by the European legislation and Romania produced its NREAP on 2010 with Progress
Reports in 2012 and 2014.

Energy Strategy 20162030 with an outlook to 2050

A new Energy Strategy was launched at the end of 2016 by the Ministry of Energy for public
consultation.

The Strategy has five key strategic goals: energy security, competitive energy markets, and clean
energy, along with good governance in the energy sec and affordable energy supplies, which
entails the reduction of energy poverty and better protection of vulnerable consumers.

The third key area of strategic intervention addresses the prevalent role of biomass in household
heating in rural areas. Almos90% of dwellings in rural areas and 45% at national level are mainly
using firewood for heating. These dwellings are often only partially heated, by burning wood in
traditional stoves with incomplete combustion. The comfort level is low and the cost high
Biomass will preserve a key role in heating rural dwellings. The Government will support the use
of efficient and less polluting equipment, as well as biomass and biogas based cogeneration
systems in semiurban areas which are suitable for the developmenof small district heating
networks.

Basic law: Law No. 220/2008

Since 2005, Romania has adopted a support system with mandatory quotas combined with
transactions of GCs. The numbef GCs received for each 1 M\dklivered is different depending

on the type of renewable sources. In 2015 the number of GCs by type of renewable sources was
reduced.

The Law 220 regarding the establishment of a system for promoting the production of energy
from renewable sources of energy was (too) often subsequentBmended and supplemented, as
following:

AU jEqQ ,Ax .18 powf¢mpm j O, Ax powXf¢mnpmnddqn | EECQ
pypfcmppodgh AO APPOI OAA xEOE Ai Al Ai A1 60 AU |, Ax
%i AOCAT AU / OAET AT AA . 1 8 s apgrdvedwjshcamgndiieérits by ha® Narp 6 6 q
cofgmptn § EOQ % AOCAT AU / OAET ATAA .18 xwlfcgmpo j

i O, Ax pggTgmpudQds

In accordance with Law 122/2015, RESElectricity producers with power production facilities
below 0.5 MW will beable to choose between the RES Support Scheme and a FiT system. The RES
Electricity producers opting for the FiT will no longer be entitled to receive GCs. The Government
decision establishing the mechanism for the FiT has not yet been adopted, althougk deadline

set by Law 122/2015 has expired. According to a new proposddw, this scheme was postponed.
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National Renewable Energy Action Plan (NREAP)

The target of energy from RES in gross final energy consumption for 2020 is 24%, whereas the
target for the RES share to the gross final consumption of heating and cooling is 22.05%. The
target for the share of solid biomass to the gross final consumptioof heating and cooling is
20.99% in 2020.

According to the 2nd progress report (2014), the actual contribution of solid biomass for the RES
share in heating and cooling in 2011 and 2012 exceeds the estimated targets according to the
NREAP. However, the tget on DH has not been achieved.

The biomass heating target is on track only because that a large part of rural population burns fire
wood for household heating.

Total actual contribution (final energy consumption) from biomass 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 (ktoe) [6].

2013 2014
Biomass 3813.8ktoe 3823.0ktoe
Of which biomass in households 3108.9ktoe 3118.9ktoe

Table 6:Indicative interim trajectory for the shares of energy from renewable resources in heating and
cooling (ktoe)

2014 -2020 Rural Development Programme (RDP) for Romania was formally adopted by the

European Commission on 26 May 2015. The RDP ®omania focuses mainly on 3 priority areas:
promoting competitiveness and restructuring in Romania's large agricultural sector;
environmental protection & climate change; and stimulating economic development, job creation

and a better quality of life in Rananian villages. According to RDP, EUR 1.95 million total
investment is foreseen in renewable energy production.

51 AARO OEA PDPOEI OEOU O02A001 OET ch DOAOAOOGET ¢ AT A A
Al OAOOOUG6h 11T O0A OEAT paraultdrdf land Brid imoreEtdan 800 A p b
(12%) of forests will benefit from payments to support biodiversity and promote
environmentally-friendly land management practices. A further 4.7 million ha will receive

support in order to prevent land abandonmaet and soil erosion.

According to the new Government Programme, in Romania, the total area of over 490,000
hectare of land in poor condition, can be used for energy crops. For the use of the land which is in
the process of desertification and degradatiorgas well as for a new scheme for afforestation, new
national targets will be set, together with incentives for mitigating GHG emissions and
investments in alternative fuels, bofuels, biomass and bieeconomy.
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Emergency Government Ordinance No 125/2006 a pproving the direct payment and
complementary national direct payment schemes granted fargriculture starting from 2007.

MEF Order no. 1341/2012 f or approving the procedure for issuing certificates of origin for
biomass from forestry and related industries

RES Support Scheme based on Green Certificates

In principle, the scheme, in operation since 2011, awards green certificates (GC) to accredited
plants using renewable energy source (RES) for each MW of generation from RES for a period of
up to 15 years from first generation under the scheme. The number of certificates awarded is
dependent on technology. GCs are sold to suppliers at a price within a maximum and minimum
range; suppliers redeem the certificates to discharge a quota obligation based on their share of
total sales. The cost of the scheme is therefore borne by electricdgnsumers, a concern witch le
recently to the decrease of the initially foreseen level of incentivd.he power generated by these
projects is sold on a commercial basis.

During the first years the generosity of the support scheme for electricity production resulted in

an explosive development of wind and PV farms. Biomass use for electricity, requiringgher
capital costs and a secure biomass supply chain was neglected, even biomass projects are granted
to 3 Green Certificates per MW if produced by efficient cogeneration or energy crops and to 2 GCs
if produced by bio-waste.

As mentioned the rules othe GC market changed during the game:

- E.g. the diminishing of the RES quota for the 2016 year from an initially 17% to 12.15%.
This induced the dissatisfaction of the RES investors claiming the instability of the market
legislation.

- GCs number was reduceda share of them were postponed for transaction. Biomass was
the only RES resource which not undertook a reduction of the granted number of GCs.

- Exemption of large consumers from payment of GCs

- Taxation of GCs at the date of granting not upon sale (in Z0RES investors financed the
state with more than 2 Mio Euro through taxes paid in account of GCs [Source: Association
of RES producersPATRES]

As a result there was a surplus of unsold GCs on the market (PATRES assumption: 7 Mio at the end
of 2016) andan increased return of investment 2530 yrs. Based on a recent proposed Emergency
Ordinance aimed to amend the Law 220/2008, the European Commission authorised at 16
December 2016, some changes to the Support Scheme with Green Certificates for energy from
renewable sources.

The main changes are related to:

- method of calculating the rate of CV (the new method of calculation will result in a more
even distribution of impact on final consumer);



FOROBIO

- increasing the duration of validity of the certificates (GC issd from January 1, 2017 will
be valid until December 31, 2031)

- extending the period of deferral and the recovery of deferred CV;

- CV value will be recorded only when their trading;

- the transaction (this will be restricted transactions to be made on a centlized market
Cv);

- transfer mode with CV costs to final consumers;

- the minimum and maximum CV (minimum 29.4 EUR / CV and maximum 35 EUR / CV);,

- insert a maximum acceptable impact on final consumer amounting to 11.1 euros / MWh.

Structural and rural development funds (2014 -2020)

Grants provided by the European Union by its structural and rural development funds (EAFRD)
are an attractive alternative means of financing biomass and biogas projects.

Projects are funded from two main sources:

- Cohesion Fundand the European Fund for Rural Development (Structural Instruments)
- Common Agricultural Policy (European Agricultural Fund for Rural Development)

Funding Program Type of project

OP Large E7AO00A O %l AOCU j ! @ESpecifidObjective®Az]

Infrastructure ESAOAT T PI AT O T &£ PI xAO Pl AT OO AT 4
network (Axis 7, Investment Priority 1, Specific Objective 7.1.1)

Regional OP ! ANOEOEOEIT 1T £ OEAOI Al AT A Pl x4

(Axis 4,Investment Priority 1).
OP Competitiveness | E & T O A E C Treséai(AxiE1.28) O

E#OAAOQGET T h 1 1TAAOT EUAOETT AT A AN(
1.2.1).
NRDP-National Rural | Measure 4 (Investments in physical assets)
Development - installations for production and use of renewable energy within
Programme the farm, including energy efficiency and production(sub
measure 1)

- Investments in processing and marketing of agricultural producty
(sub measure 2)
Measure 6 (Developing farms and enterpses)
- Support for nonagricultural activities in rural areas, produce
energy for use on the farm (submeasure 2)
- Activities producing biofuels from biomass (submeasure 4)
Measure 19 LEADERSupport for LEADER local development)
- Biomass cogeneration projed for Local Action GroupgLAGSs
Table 7: Mairbioenergyfunding sources in Romania

Supporting Scheme for Agriculture

As other crops, starting from 2011, energy crops are eligible for direct payments scheme both
from European funds and the transitionalnational aid financed fran the national budget.
Amount/ ha of these payments is set annually by Government Decision, after determining the
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areas eligible for payment by the Agency for Payments and Intervention in Agriculture by the end
of March.

Also from national budget, energy crop growers are entitled to reimbursement of sums
representing the difference between standard and reduced rate of excise 21 euros / 1000 liter of
fuel used for agricultural works.

Scheme of the Single Area Payment Scheme (SAB&)ned by art. 36 para. (1) of Regulation (EU)
no. 1307/2013 and art. 10 of GEO. 3/2015. For 2015, the amount paid SAPS was established in
the amount of 77.42 Euro / ha, equivalentkRedistributive payment, defined by art. 41, para. (1) of
Regulation (EU)no. 1307/2013 and article 14 of GEO 3/2015. Redistributive payment represents
an annual payment for farmers who are entitled to the single area payment and shall be granted
gradually to the first 30 hectare of the farm.

The amount of redistributive paymert and areas shall be established annually by Government
decision.For 2015 for redistributive payment was set an amount of 5 Euro / ha for farms between
1-5 hectare and 46.75 Euro / ha for those between-80 hat. Payment for agricultural practices
benefidal for the climate and environment defined by art. 43 para. (1) Reg. (EU). 1307/2013 and
article 17 of GEO. 3/2015.

Farmers entitled to the SAPS, are obliged to apply applied on all of their eligible holdings the
following agricultural practices beneficil for the climate and the environment:

- crop diversification;

- maintain existing permanent grassland,
- presence of an area of ecological interest on their agricultural area .

For 2015, the amount of payments for greening and ecological practices has besstablished in
the amount of 53.90 Euro / ha (for holdings between 80 ha).

3.2.6 Bestbioenergy practices in Romania

Biogas co-generation plant in Filipestii de Padure

This project has received funding from the European Union's Horizon 2020
research and innovation programme under grant agreement No 691846.
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Genesis Biopartner put in operation in 2013 the first Romanian biogas cogeneration plant in

Filipestii de Padure, Prahova Countylhe project has an electric capacity of 1 MW and a thermal

capacity of 1.2 MW, processing a daily amounft 49 ton of organicsubstrate. The project required

an investment of approximately EUR 5 millionFrom a technical point of view, the project was

Ei b1 AT AT OAA AU 1" %l AOCU HE -4 %l AOCEAh xEEAE OC

The first beneficiary of the resulted heat is thedcal cold cuts producer CrisTim. By the
partnership with the Cris-Tim it was provided a large part of the needed raw material for the plant
and therefore a long term secure supply chain, a key factor the project success. CHP station uses
green corn recoveed from cultures situated at a distance of 80 km, but also animal waste from

the cold cuts producer CrisTim , which will lead to better management animal waste.

High efficiency biomass cogeneration plant in Huedin city

Figure 13: Biomass cogeneration plant in Huedin ci¢ource: ARBI®Q Bioenergy4Business Project)

The Company, Paulownia GreenE International SRL took over the public DH service of Huedin city,
Cluj County in 01.02.2015.The old DH system, which has beerefurbished, consists of a 4 MW
sawdust boiler. The plant supplies all the heat produced to natural persons and legal entities in
the area of Huedin cityThe installation of a new cogeneration system using biomass through
gasification process is foreseerof the year of 2017. The capacity of the CHP unitis 1.4 MW (heat)
and 1 MW (electricity), with an investment 2.8 mil. Euro.

The company is in the process of setting up a 130 ha plantation of Paulownia hybrids that will be
exploited both for timber and biomass to provide the necessary biomass for own production plant,
to reduce operating costs and reduce energy pricdlhe heat produced will be used by the
enhanced network of consumers in Huedin city, while the electricity generated during the process
shall be delivered to the national grid, by means of a conversion unit placed in the vicinity of the
plant.

Holzindustrie Schweighofer (Austria) z opened two cogeneration power plants using biomass

in May 2009 in Radauti, Suceava County and then another two eogration power plants in

Sebes, AlbaCounty) T 21T 1 AT EAh ZEOOO AEIT i AGO AT CAT AOAOGET I
Austrian company Holzindustrie Schweighofer. The power plant, launched by 2008, has a capacity

of 29 MW total, of which 24 MW heat an8 MW electric-power, and the investment was about 20

million EUR Further at Sebes another biomass cogeneration plant with a power half that of
Radauti, which will have a capacity of 8.5 MW of electricity was opened. The cogeneration plant
operating at Raduti consumes biomass sterile 40 m3/h, and the heat produced is currently used

to dry timber in the self-owned factory (also Holzindustrie Schweighofer), but also to heat the

7000 flats in Radauti, the electric electricity being supplied to the national emgy system.
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Nevertheless it is worth to mention here that biomass projects encounter serious risks and
barriers. A known failure was the Suceava municipality biomass plant. The plant was finalized in
2013 as a private investment (Adrem Invest Company) tsupply additional heat to municipal
district heating. The equipment supplier is Austrian company URBAS. The plant was designed for
an electrical capacity of 29.65 MW and a thermal capacity available in the heat exchanger for
district heating of 71.43 MW. The biomass consumption is approx. 154,800 t/year. But problems
occurred related to the availability and price stability of the fuel supply chain and to the payment
capacity of the population and the plant was shut down after 2 years

Viable biomass supply models are to be identified and promoted as the security of supply chain
is the one of the main barriers for a larger penetration of biomass projects in Romania. The key
obstacles to affect the supply security are:

1 uncertainty on farmers business

9 cost volatility of the biomass fuel

9 fluctuation of available biomass resource

1 low experience to use agricultural waste or to grow energy crops

Another barrier is the lack of consistency and continuity in the biomass fanergy policy:

1 The National Biomass Action Plan is not recognized and is not implemented in practice,
although several draft versions have been formulated. Neither a Biomass Law to create a
transparent and stable framework for investors was yet promoted.

1 National renewables obligations are to fulfilled by power from wind and solar and by heat
produced in traditional and inefficient ways, therefore no political interest to promote
modern biomass for energy technologies

1 Under above mentioned circumstanceshere is a low interest in promoting underutilised
land for energy from biomass, except some measures under Operational Programmes.

Nevertheless positive steps are expected on the biomass for energy development as the Romanian
authorities have stated latelyin strategic documents (e.g. New Energy Strategy) their intention to
focus on the neglected Biomass potential use.

1 The main areas of interventionsshould be agricultural waste (from crops and animal
farming sector) and dedicated energy crops on unused ldrrather than on biomass from
forest wood. In light of some unsustainable and aggressive use of the forests wood in the
last period in Romania the forestry and wood use for power production become a sensitive
issue for public opinion and policy makers pezeption. Also security of supply of forestry
resources is questionable in the medium and long term, given the alternative uses as new
materials in furniture and construction industries

9 Local authorities, which own a good share ofnder-utilised land, areaware and ready to
be involved and to develop business on these categories of landhere is a clear trend on
local levelto build consensus on the most appropriate local solutions, including collection
of fuels.
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[1] RES4LESS projeceport, Tantareanu et al, 2014

[2] National Statistic Institute- TEMPO Data Base.

[3] National Rural Development Programme for the 2014 2020 period

[4] Sustainable Networks for the Energetic Use ofignocellulosic Biomass in SouttEast Europe
Z FOROPA Project (SEE Programme)

[5] Solid Biomass Barometer , December 2016
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Sources, in Accordance with Article 22 of Directive 2009/28/EC

[7] The Horizon 2020 project Bioenergy4Businesshttp://www.bioenergy4business.eu
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Investigations performed by Forestry Commission of United Kingdom have defined potential
energy grasses with high yields. These grasses are following [1]:

Switchgrass (Panicum virgatum);
Miscanthus species;

Reed canary grass (Phalaris arundinacea);
Rye (Secale cereale);

Giant reed (Arundo donax).

MM MNMNEMN

Short rotation coppice (SRC) [2] as energy biomass includes such species as willows and poplars.
Yields of wheat in United Kingdom reach 78 ton of grain per ha [3]. In addition there is 3.5

ton per ha of straw which can be burned to produce heat. Forestry Commission has proposed
wood of following tress as energy biomass [4]:

Eucalyptus

Nothofagus (southern beech)
Poplar

Sycamore

Ash

MM MNEMEMN

There are different ways to convert raw biomass feedstock into a final product. Some technologies
are even adapted to the different physical nature and chemical composition of the feedstock and
to the energy service that is require for the moment , as heat, power, transport fuel etc. The
production of heat by the direct combustion of biomass is the leading bioenergy application
throughout the world.

According to UK Energy Strategy [5] there are following technologies to use bionsas

- biomass burning for heat and electricity production,
- production of biofuels.

Development of bioenergy technologies is needed mainly to improve first of all the efficiency,
reliability and then the sustainability of bioenergy chains. In the heat sphere more cleaner and
reliable systems;electricity creation of the smaller electricity systems;in the transport sphere -
higher quality and sustainable biofuels production.



FOROBIO

Following EU legislation in sphere of biomass use are applied to UK:

Renewables Directive - Directive 2009/28/EC of April 2009 on the promotion of the use of
energy from renewable sources (amending the previous Renewables Directive 2001/77/EC). The
Directive sets an overall EU community target for 20% of energy and 10% of transport fuels to be
produced from renewable sources by 2020. Each Member State has its own legally binding
individual targets in order to contribute to this, based on existing renewald capacity and relative

"$0 PAO AAPEOAN OEA 5+80 OAOCAO EO O bPOi AGAA »p

sources by 2020 [11].

50 by 50: Global Fuel Economy Initiative - Launched in 2009, the "50 by 50" initiative, led by a
consortium including the International Energy Agency and United Nations Environment
Programme (UNEP), sets the global auto industry and governments a target of halving emissions
from cars by 2050. Tle initiative requires an improvement in average fuel economy (reductioim
fuel consumption per kilometer) of 50% worldwide by 2050, which would make an important
contribution to meeting the CQ targets identified by the International Panel on Climate Chaye
(IPCC)[11].

Emissions Trading System (EU ETS) - The system began operation in 2005 as an international
CQ Trading System, based on EU Directive 2003/87/EC. It covers over 11,500 enetigyensive
installations across the EU, including combustion plast oil refineries, coke ovens, iron and steel
plants, and factories making cement, glass, lime, brick, ceramics, pulp and paper. Participating
companies can buy or sell emission allowances, with the price depending on supply and demand.
National Allocation Plans (NAPs) determine the total quantity of COemissions that Member
States grant to their companies [11].

Energy Performance Building Directive - The EPBD (directive 2002/91/EC) made a legal
requirement for the energy certification of buildings in donmestic, commercial and some industrial
sectors. Any building that is built, sold or rented in the UK must now have an Energy Performance
Certificate (EPC). Public buildings must also have a Display Energy Certificate (DEC) to give
information about their energy efficiency. Energy practitioners involved in energy reporting or

AT Abcu AOOAOGOET ¢ AOQOEI AET ¢cO 1TAAA O OACEOOAO
approved accreditation body such as ECMK or CIBSE [11].

The Renewable energy Strategy is a key document regulating issues on renewable energy
production and reducing of C@emissions [5].

The UK Bioenergy Strategy provides a holistic view of biomass uses in setting bioenergy policy
and will inform policy decisions on electricity, heat and transport [6].

AC
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The Rural Development Programme for England provides money for projects to improve
agriculture, the environment and rural life [7].

The United Kingdom Forestry Standard (UKFS) is the referencestandard for sustainable forest
management in the UK. The UKFS, supported by its series of Guidelines, outlines the context for
forestry in the UK, sets out the approach of the UK governments to sustainable forest
management, defines standards and requiraents, and provides a basis for regulation and
monitoring z including national and international reporting [17].

The Rural Economy and Land Use Programme enabled researchers to work together to
investigate the social, economic, environmental and technolagil challenges faced by rural areas.

It was an unprecedented collaboration between the Economic and Social Research Council
(ESRC), the Biotechnology and Biological Sciences Research Council (BBSRC) and the Natural
Environment Research Council (NERC). IthA A AOACAO 1 &£ z¢t T EITEITTH
provided by the Scottish Government and the Department for Environment, Food and Rural

Affairs [9].

The Standard Rule Permit SR2012 No12 "Anaerobic digestion facility including use of the
resultant biogas " applies to England and Wales, and enables anaerobic digester operators
(processing no more than 100 torper day) to carry out anaerobic digestion of wastes and also
combustion of the resultant biogas in gas engines. The rules also allow use of gas tuebirboilers,
fuel cells and treatment and/or upgrading the biogas to biomethane. Permitted wastes include
those controlled by the AnimaiBy-Products Regulations but do not include hazardous wastes
[10].

The Energy Entrepreneurs Fund is a competitive funding scheme to support the development
and demonstration of state of the art technologies, products and processes in the areas of energy
efficiency, power generation, heat and eleditity storage and carbon capture and storage (CCS)
[12].

The Department of Energy & Climate Change (DECC), BBSRC and the Technology Strategy
Board are part of a European consortium that, supported by the European Commission, aims to
encourage generation bbioenergy through a single collaborative funding call. The objective of
the call is to fund several collaborative bioenergy demonstration projects. Department of Energy
& Climate Change (DECC) [12].

Carbon Trust interest free loans z The Carbon Trust ofer government funded, unsecured 0%
AOOET AOGO 1T ATO &£ O AT AOCU OAOGETI ¢ POI EAAOOHh Ob Of
Oi Ail1h 1T AAEOI AT A 1 AOCA AT i PATEAO OEAO AT 180 EAI
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Carbon Trust survey z The Carbon Trust offers free carbon surveys to sites and organisations
xEOE AT AT AOCU AEI 1T GCOAAOAO OEAT Zunorsmaier PAO UA
organisations [11].

The Domestic Renewable Heat Incentive (Domestic RHI) is a governmentfinancial incentive

to promote the use of renewable heat. Switching to heating systems that use eligible energy

sources can help the UK reduce its carbon emissions and meet its renewable energy targets.

People who join the scheme and stick to its rules retve quarterly payments for seven years for

OEA AiT1010 T &# A1l AATh COAAT OAT AxAAT A EAAO EOBO A

The Energy Company Obligation (ECO) is a government energy efficiency scheme in Great
Britain to help reduce carbon emissionsnd tackle fuel poverty. Under the scheme, larger energy
suppliers have to deliver energy efficiency measures to homes in Great Britain. Suppliers are given
targets based on their share of the domestic gas and electricity market. The scheme focuses on the
installation of insulation and heating measures and suppts vulnerable consumer groupg14].

The Climate Change Levy (CCL)Exemption is now closed for renewables. Renewable electricity
generated from 1 August 2015 will not be eligible to receive Levy Ergtion Certificates (LECs).

The CCL is a tax on UK business energy use, charged at the time of supply. Energy use refers to
electricity, gas, liquid petroleum gas and solid fuel [15].

The Renewables Obligation (RO) is one of the main support mechanismsof large-scale
renewable electricity projects in the UK. Smaller scale generation is mainly supported through the
FeedIn Tariffs (FIT scheme). The RO came into effect in 2002 in England and Wales, and Scotland,
followed by Northern Ireland in 2005. It places an obligation on UK electricity suppliers to source

an increasing proportion of the electricity they supply from renewable sources [8].

In UK biomass is usually burned in adapted traditional codired power stations (so-called 'co
firing’) or in specialised biomass facilities designed for the production of electricity, heat, or
combined heat and power [16].

Currently there are two primary types of biofuels in commercial production. Bioethanol made
from fermenting agricultural crops such as sugar cane, sugar beet or wheat; and biodiesel
produced from oily crops such as soy and oilseed rape or by processing oily wastes such as used
cooking oil and animal fats.

Biogas can be produced from the decomposition of biomags the absence of oxygen, a process
known as anaerobic digestion (AD). AD can be used on farms to process animal slurries and other
agricultural residues; by the water industry to process sewage sludge; and to process food waste
that would otherwise go tolandfill. In all cases it produces a valuable metharech gas which can

be used like natural gas to generate energy for electricity, heat and transport. The process of
gasification or pyrolysis (high temperature treatment in the presence of little or nooxygen)
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produces a range of products including a gas that can be converted and used in a similar way to
AEI CAO8 )OO EO 1T £#O0AT OAEAOOAA O AO OOUT CAOGE AT AR
[5, page 95].

Cofiring of biomass : Drax is alarge coalfired power station in North Yorkshire, England,
capable of cefiring biomass and petcoke. The station tested efiring biomass in the summer of
2004, and in doing so was the first powr station in the UK to be fuedd by wood. The initial trial

of 14,100 ton of willow was locally sourced from nearby Eggborough. Since the trial, the station's
use of biomass has continued. It uses direct injection for firing the biomass, whereby it bypasses
the pulverising mills and is either injected directly into the boiler or the fuel line, for greater
throughput. In 2009 a target was set for 12.5% of the station's energy to be sourced from biomass,
and the shift to biomass was intended to contribute to the aim of cutting G@missions by 15%.
The station burns alarge range of biomass, mostly wood pellets, sunflower pellets, olive, peanut
shell husk and rape meal [18].

Figure 14: Woodpellets cefiring on Drax power station

Straw burning plant : Elean power station is a strawfired biomass power station in
Camlridgeshire, England. At a capacity of 38 MW, it was the largest strdired power plant in the
world at the time of its completion. The power station was constructed between 1998 and 2000
by FLS Miljo and is operated by EPR Ely Ltd. It generates 270 GWhlettricity from 200,000 ton

of biomass annually, supplied by Anglian Straw Ltd. Straw is the major fuel of the plant, but oilseed
rape and the energy crop Miscanthus are also used, as well as some natural gas. [19].

P
—

Figure 15: Elean power station

This project has received funding from the European Union's Horizon 2020
research and innovation programme under grant agreement No 691846.
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Burning of poultry litter

Thetford is largest power station in Britain running on poultry litter, consuming 420,000 ton of
litter (a mixture of straw, wood chips and poultry droppings) annually. It has a capacity of 38.5MW
and generates enough electricity for some 93,000 homes. A valuable-fioduct of the process is
high quality fertiliser [20].

Figure 18: Thetford power station

3.3.7 Conclusions for the UK

High biomass potential is determined by presence of numerous species of trees, grass and bushes
with great ability to produce biomass. In addition here are other sources of biomass, except energy
cultures, such as grain straw residuals and agriculture reduals. Unfortunately, there are not so
many ways of biomass usage in the UK. Biomass is primarily burned to receive heat and electricity,
other way of biomassusage EO D OT AOAOET 1T 1 &£ AET £O0A1 O AT A AET CA
support bioenergy dewlopers through loans, tax incentives, grants, paybacks and support
schemes and this sector is only developing and even is trying to spread as far as new ways and
possibilities are open, for instance to grow valuable energy crop on undettilized lands that can

be more beneficial. Growing on underutilized land will free more agricultural lands that are good

for food production. But farmers should be prepared and aware of different possibilities as for
now in the country is observed active competition foragricultural land, which are suitable for

= This project has received funding from the European Union's Horizon 2020
y research and innovation programme under grant agreement No 691846.
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growing bioenergy crops. People started to come to the understanding that there is a future in this
segment of the energy market and with the time it will be only developings to the vision of the
country's bio-energy market until 2050 that it can be generated 44 percent of all electricity
consumed by the United Kingdom. At the same time to achieve such figures, the country has a
sufficient volume of own raw materials and imports of biomass will not be necessamso can be
seen the huge potential of the United Kingdom in terms of energy production from biomass, as the
economy of the country produces it in excess, at the moment
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The total area of Hungary is almost 10 million acres, out of which vegetation covers almost the
three-quarter. The total available biomass potential in Hungary is approximately 35360 million

ton, out of which 105110 million ton of biomass is regenerating every year (approximately 9
million ton of forests per year) in a total energy potential of 1185 PJ. Forests are estimated to
cover more than 1.5 million acres (with a total of 250 million ton of biomass potentiy while
arable lands account almost the half of the total country area. According to estimations, the
theoretical low-worth area of Hungary that isconsidered as undemutilised and capable of energy
related plantation cultivation is more than 1,79 million acres. On this total area of lovworth land

a total production of 14725 million ton of biomass would possible per year. In theory this amount

is equal to 150250 PJ of energy with a maximal biomass gain. All over from the regenerating 105
110 million ton of biomass, 3843 million ton could be used for energ production. In case the
under utilised and out-of-cultivation area is concerned in an approximate area of 1,1 million Ha, a
total production of 8-14 million ton of biomass could be produced, equalingp 80-150 PJenergy
xEEAE EO Al 11 00 ANOEOAI AT O O1 pnbkb 1T &£ (O1 CAOUBO
plants in Hungary are the following: Robinia pseudoacacia L., Salix, Poplar, Robinia, Tree of
heaven, Energy grasses, Miscanthus, Rapeseed, Heimikale, Arundo.[1]

The most relevant biomass production technology in Hungary is still relating to conventional
forestry logwoods. Collection and process of timber wood bionss for heat and electricity
production is the major source for bioenergy developments. This means in the first place direct
wood burning in heat and electricity production plants very frequently in co-firing with
black/brown coal and lignite. The second most usual bioenergy development is biomass burning
in district heating boilers (without co-firing). Individual logwood burning in home stoves for
residential use is getting more ad more frequent, even with the steady increase of logwood
prices. Direct biogas fermentation is also quite relevant in Hungary, mostly in connection with
wastewater treatment plants, where the sewage leftover is processed biologically and the
produced bio-methane is burned in gas motors. Biomethane is also collected and burned from
municipal solid waste but only at a few landfills. Latest technologies are in development to inject
the cleaned biogabackwardsinto the existing natural gas grid. Biomass pytgsis from wood and
plantation material is not very common in Hungary although the amount of available base
material would make it possible, however the investment costs for such technology yet are too
high. First generation bioethanol is produced in twoAOCA EAAOI OEAO ' u&o Al
usually from corn and maize. However, the residential consumption of bioethanol is limited only
to the amount that is blended into petrol fuel by national standards (4,4 viv %), while E85
consumption is practically nan-existent. The number of E8&eady cars (special Saab, Ford, etc.
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types) running on Hungarian roads are negligile. Biodiesel is blended into regular diesel fuel also
in a rate of 4,4 v/v % since 1 January 20082]

Legislation

Three major strategies (Roadmaps) provide the framework to the EU approach to renewable
energy. They determine specific targets and goals for the Member States to achieve until 2020
2030[4] and 2050 [5] respectively. These douments served as a compass for the Hungarian
legislation in this field as well. A binding legislation has been adopted in the form of the Renewable
Energy Directive which concluded that the Member States shall increase the proportion of
renewable to conventional energy by 20% (10% in the transport sector) and a reduction of gas
emissions to 20% from the baseline level of 1996]. The countryspecific target for Hungary
regarding the share of energy from renewable sources in gross final consumption of engrigy
2020 is 13%.[7] To achieve these goals, the Member States are bound to present a national action
plan.

1257/1999 EC provides the general framework for supporting and intervening in lands that are
under utili sed.

The biofuel legislation is based on th Directive 98/70/EC on the quality of petrol and diesel fuels.

) 00 1 AGAOGO AT ATATATO 1T £ ¢nmpv AAOAOI ETAO OEAO

or energy to reduce by at least 6 % by 31 December 2020 the life cycle greenhouse gas enmissio
per unit of energy of fuels used in the Union by road vehicles, nanad mobile machinery,

n- A
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2003/30 further prescribes the substitution of conventional diesel and petrol with biofuels[9]

Another pillar to biofuels is the sustainability criteria laid down in Directives 98/70/EC and
2009/28/EC which requires the Member Staes and the Community to increase the use of biofuels
in a way which brings a net benefit to the environment. Therefore the EU set out further objectives
which anticipate a greenhouse gas emission saving of 8®%. The relevant calculation method is

to be applied by the Member States. The use of land is closely related matter which has been
addressed in the 2015 Directive: it is necessary to harmonize measures on the-EMel in order

to prevent an environmentally harmful competition between the use of lad for food production
and fuel production (indirect land-use). A specific calculation methodology for land carbon stock
has been developed by the CommissiofiL0]

A White Paper from 2011 presented another relevant Roadmap which aims at achieving a
resourceefficient transport system. This strategy foresees a 60 % GHG reduction in the transport
sector by 2050 and to halve the conventionalifueled cars in urban transport by 2030[11] The
Commission released in 2013 a strategy on the use of alternative faelvhich is norbinding. [12]
Directive 2014/94/EU sets forth a binding regulation on infrastructure to be offered by the
Member States that enables the use of alternative fuels. To this end, Member States ought to
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develop a national policy framework.[13] The Directive 443/2009/EC further determines
standards for CQemission of new passenger cars which is binding for Hungary as well.

Directive 2001/77/EC of the European Parliament and of the Council of 27 September 2001 on

the promotion of electricity produced from renewable energy sources in the internal electricity

market. - The directive had major impact on Hungarian bioenergy developments, as many power

plants were switching from conventional fuels into solid biomass based fuel material. Pure solid

bil f AOO AOOTEI C EO 11 x T1TCIETC ET DPI xAO bl AT OO 1 £
biomasscoal coEE OET ¢ OAAET T 1T CcU xAO AAOAI T PAA E1T OEA -
from conventional fuels into biomass at large power plants were nowithout techno-economic

problems, the sustainable, environment friendly and highly efficient latest technologies could be
successfully implemented and installed afteall. [14]

Directive 2002/91/EC of the European Parliament and of the Council of 16 Decemb2002 on the
energy performance of buildingsz This directive had an indirect effect on national policies, as by
2007 the share of renewable energies of the total energy consumption reached 5,1%, however it
should be noted that this increase was partlgenerated by the stable increase of fossil fuel prices
too.

Directive 2003/30/EC of the European Parliament and of the Council of 8 May 2003 on the
promotion of the use of biofuels or other renewable fuels for transportz The most importart
effect of thisdirective was to increase the rate of liquid and solid fuels for a total of 90% by 2007.
However it should be noted that the larger part of this was consisting of solid biomass.

The Directive 2006/32/EC of the European Parliament and of the Council of April 2006 on
energy enduse efficiency and energy services and repealing Counbirective 93/76/EEC [15]

The most important EU legislation that has a direct and significant effect on Hungarian bioenergy
legislation is the Action Plan on the implementatiorof the European Parliament and Council
Directive 2009/28/EU of April 23, 2009 on the promotion of energy use, produced from
renewable energy sources. Amending and replacing of Directives 2001/77/EU and 2003/30/EU,
OEA n2%$06 $EOAAOQE O Af reeewafleOeAchgd shardform fd 0ICHUNDaritn
energy mix until 2020. This 13% share should be equivalent with at least 12935 PJ/year and
the Directive also expects that the energy share for solely transport reasons should exceed 10%
of the total natonal energy mix. The objectives were to be set in the Hungarian National
Renewable Energy Action PlafiL6]

Relevant EU strategies that have significant effect on national bioenergy leqgislation

The EC 2020 package is a set of binding legislation to ensdine EU meets its climate and energy
targets for the year 2020. The package sets three key targets: 2@t in greenhouse

gasemissions (from 1990 levels), 20% of EU energy fromenewables and 20% improvement

in energy efficiency. The targets were set by H&aders in 2007 and enacted in legislation in 2009.
They are also headline targets of thEBurope 2020 strategyfor smart, sustainable and inclusive

growth.


http://ec.europa.eu/europe2020/index_en.htm
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Relevant national renewable energy programmes and legislation

In compliance with the EUlegislation, the Member States are obliged to develop a National Action

0i AT 11 2AT AxAAI A %l AOCU j . ! 0Q8 4<Rknewadle Endr§yE AT Al
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respond directly to EU requirements. The Hungarian Government decided to surpass the
demanded share of renewable energy of 13 % and aspirés achieve a share of 14,65 %.
Furthermore, the NAP also identifies five key areas of the Hungarian renewable energy policy:

- Security of supply

- Environmental sustainability and climate protection

- 1 COEAQOI OO60OA AT A OOOAI AAOGAT 1 Béd Adro@aplogicaDA  OI
conditions, the country is a fitting candidate for increased investment in the biogas and
biofuels sector. According to a calculation in the NAP, more than 10% of the estimated
energy consumption can be covered by first generation bioéis, with further expansion
potential via second generation biofuels.

- Development of a green economy

- Contribution to Community goals

Biofuels ought to receive two types of economic support: indirect incentives (eg. tax benefits) and
green financing. Morewer, the share of alternative fuels is planned to exceed the Community goal
of 10 % by setting out a goal 11,18 %. In connection with this, the NAP recognizes a window of
opportunity in the public transport sector, as the fleet of vehicles might be replackby a new one
based on biofuels.

Apart from the NAP on Renewable Energy, there is a set of other frameworks which are related to
the use of alternative fuels and biofuels among them.

- 4EA n. Ax 3 UiCABRATHhi®IE thednhtibrial dverall developmat framework for
Hungary. One chapter is dedicated to green energy with emphasis on agricultural
opportunities (restructuring the sector to accommodate the production of biofuels),
decentralized production of alternative energyand green transport[17]

_ n AGEIT Al % AOCU 300AOACU cmnomd jcmpcqaq 11 A
one above[18]

- n. ACGET T Al 4 OAlorOthe ededyy &ffidiendyCoh t€asport (2013): here they
propose ideas on f.e. imposing green taxes on fuels (per litema@to found an institution
dedicated to energy efficiency. They stress that great energy efficiency savings cannot be
expected in the transport sector due to lack of capital. Instead, a reduction of GHG emission
may be pursued[19]

- 4EA n (Ol CADUG DI AGOET WEAEAEAT AU ! AGETT 01 AT C
section on development plans in the transport sector (infrastructure, research,
procurement, licensing, etc.). It also mentions the necessity of research in the field of
secondgeneration biofuels in order to overcome the sustainability conflict of first
generation biofuels.[20]

p>]
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Legislative acts related to the topic:

- 137 and 1512004 (IX. 18.) FVM Minister Decree on under utilsed lands and their
financial intervention [21] [22]
- 49/2005. (V. 31.) FVMMinister Decree on amendment of 151/2004 (1X. 18.) [3]
- 25/2007. (IV. 17.) FVMMinister Decree on under utilised lands compensation rules2@]
- 343/2010. (XIl. 28.) Government Decree on the requirements and verification of
sustainable biofuelsproduction [25]
0 Includes a list of definitions for biomaterial
o This law prescribes the national sustainability criteria for biofuels
o It also determines how they have to be licensed
0 Transparency criteria for traders of biomaterial
- 2010. CXVIl. Act on the promtion of the use of renewables and the reduction of
greenhouse gases in the transport sectd26]:
0 This law determines how biofuels should be used in the transport sector.
- 30/2011. (VI. 28.) NFM Decree on the quality standards of engine fug®7]
- 1002/201 1. (1.14.) Government Decree on the tasks regarding the NAP: sets deadlines for
the relevant ministers and authorities.[28]
- 2015. LVII. Act on energy efficiency (energy audits, energy efficiency network, energy
experts assigned to businesseqp9]

State incentives framework for biomass utilisation on undetutilised lands:

A) Hungarian funds operated through national institutions
National Energy Conservation Programme (NEP)
Green Investment System (ZBR)
B) EU funds operated through national institutions:
Environmental and Infrastructure Operative Programme (KIOP)
Environment and Energy Operative Programme (KEOP)
C) Energy Efficiency Loan Base (EHA)

EU funds through locabdministrations

2007 - KEOPR4.1.0z Production of heat and electrical energy from renewable materials

2007 - GOP2.1.17 Increasing the competitiveness of smalland medium sized enterprises with
growth potential through technical development

2009 - GOPR2.1.1-09/A z Production of wood chips from wood process industry byproducts



FOROBIO

2009 - KEOPz 2009-7. 4. 3. @z Renewable based regional development

2009 - KEOPz 2009-4. 2. 0z Provision of local heat and cooling energy based on renewables
2009 - KEOPz 2009-4. 4. 0z Production of electrical energy based on renewables

2009 - KEOP7 2009-4. 6. 07 Bioethanol production

2011 - KEOR2011-4.2.0/B z Local heat production from renewable energies

2011 - Biomass heated furnace replacement programme for pelletr dbiomass

2012 - KEOR2012-4.10.0/C z Production of biomethane from renewable sources

2013 - KMOR3.3.3-13 7 Increasing the share of renewable energy applications

2016 - ZFRCSH/2016z Energy saving developments for family houses, based on biomass feal
production

2016 - VP34.2.2-16 7 Vineyard support for biomass utilisation development

2016 - TOR6.5.2-15 7 Renewable energy developments for county municipalities

2016 - TOR3.2.2-15 z Municipality building developments based on renewable energies
2016 - VP5 8.1.1-16 - Supporting energy forestation activities

Redgional incentives for biomass utilisation in Hungary for undeuitilised lands

LEADER Programmg A @AT Bl AdIAK)j " | EE

INTERREG Soutltast Europe Programmez examples with Hungarian relevacies and
participants:

1 ENER- SUPPLY- ENergy Efficiency and RenewablesSUPporting Policies in Local level for
EnergY

1 M2RES- FROM MARGINAL TO RENEWABLE ENERGY SOURCES SITES Recovering marginal
territories, making them regain their lost value by pursuirg sustainable development
programs

INTERREG CentraEurope Programmez examples with Hungarian relevancies and participants:

RUBIRES Rural Biological Resources

SEBE Sustainable and Innovative European Biogas Environment

GOVERNEEGood Governance in Energy Efficiency

URBANSMS- Urban Soil Management Strategy

CIRCUSEC Circular flow land use management

MANERGY Paving the way for seHlsufficient regional energy supply based on sustainable
energy concepts and renewablenergy sources

= =4 =4 -8 -8 4
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Direct international and EU funds

International incentives for biomass utilisation in Hungary on underutilised lands z examples
with Hungarian relevancies and participants:

1 PROBIG Production of biogas and fertilisers out of wood and stra (FP6)
1 OPTIMA- Optimization of Perennial Grasses for Biomass Production (FP7)
1 BIOSURF BlOmethane as SUstaable and Renewable Fuel (H2020)

3.4.6 Bestbioenergy practices in Hungary

Szarvas Agricultural Research and Development Non -profit Ltd . utilises energy grass on

under utilised lands since the 2000s. The Szarvadienergy grass came into existence by the crass
AFAOOEI EUAQETT 1T &£ PIATO 1 ACAOGEAT O AT 11 AAOGAA EI
areas of MiddleAsia. The genotype padiar to the class is the result of a 10 year improving work.

The biggest biogas production of the "Szarvadi" energygrass is at 350 degrees C. At 325 degrees

C, an exothermic reaction can be detected with intensive gas production. The second peak during
the gas production process was detected at 500 and 700 degrees C pyrolisis temperat(isd)]

Figure 19: Energy grass plantation in Hungary (Source: http://www.energiafu.hu/nemesit.html)
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total project cost of 4.433.000 EUR, out of which the EU contribution was 1.666.666 EUR. The 18

-7 EAAO AT EIAO EO 1 DPAOAOGEI ¢ OET AA ¢ mp mmand@®A OE O AU

produced from biomass[31]

This project has received funding from the European Union's Horizon 2020
research and innovation programme under grant agreement No 691846.
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Figure20gq, +T i1 & "ET1AOO (AAO 01 AT O 31 OOAAdGobBPOD T T x x x 8
Green Energy Storage Consulting, n.o.lead the Consortium of one of the fewdungarianbiomass
pryrolisis technology developmentproject between 2012 and 2015The total project budgetwas
999.920.00 EUR, out of which ERDF awarded 810.102 EliRa bilateral Hungarian-Slovakian

project. The objective was to develop and install a plant fomergy production by pyrolysisusing
municipal, agricultural and forestry by-products and waste [32]
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Figure 21: BiomassPyrolisis DemdPlant (Sourcehttp://www.envirovid.eu/wp -
content/uploads/2016/01/Toroczkay-J..pdf

Pannonpower Co. Ltd (as part of the Veolia Group)is operating two bio-based power plant
Al TAEO ET Odinde 2005 Orig ofith&bldtks /& @ueled by dried straw that is collected
from nearby agricultural communities and farms, the other block is fueled by woodchips. The
wood material f(mainly mischantus) or the chips is collected first from the Mecsek mountains,
nowadaysfrom all around SouthrHungary.

The power plant produces energy in a rate 080-35% for the district heating and 65-70% for
electricity. The plant haskFSC certification for sustainable collection and use of wood biomass. The

w 2 L oA N oz 9~ A

biomass fuelled power plant is available atttps://www.youtube.com/watch?v=0_ -lijv2d5s [33]

This project has received funding from the European Union's Horizon 2020
research and innovation programme under grant agreement No 691846.
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Figure 22: Pannonpower Plant (Source: http://www.pannonpower.hu/tagvallalatok/pannofoeromuzrt)

Since the end of the 19th century, the undartili sed area in Hungary increased from 53@00 acres

to 1.596.000 hectare which equals to an increase from 6 % to 17 % of the total area. It also meant
a 9500 hectare per year decreasef crop-land area, but in the past decades the process escalated.
As a result of the overdriven industrialisation erathe under utilised area increased with 350.000
hectar only between 1945 and 1985Even after the system change in 1990, the process Iswing
down only at a minor rate and the loss of useful lands atend to stagnate around 56000 hectare
per year. The biggest decrease impacted the arable lands, while grasslands suffered only smaller
losses. A Hungarian specialty is that even marked asahle land, a considerable percentage of that
is considered as outof crop area nowadays, without any kind of utilisation since ~1990. This is
explained with the extremely delayed privatisation process which resulted several unclarified
propriatorship of many areas. Without a legally confirmed owner, these lands turned from arable
lands into under utilised and out-of crop areas with wild flora. Another important Hungarian
relevance is that even if the useful areas decreased since a long time, interestinglg area of
woodlands increased thanks to the focused forestation activities after the system changde.
summary it can be stated that because of unclarified propriety reasons the economic utilization
of these lands for bioenergy developments are yet toebseen.

In Hungary, at most of the caseshe system change did not automatically resulted in a more
reasonable and conceptualised land use. In order to maximize crop gains and agricultural profits,
arable lands were still forced to be applied on slopes arnills, which increased water erosion and
resulted in several out of use surfaces. State and EU supported interventions on these type of area
for remediation would be welcome, mostly with flora that can apply to the special slope conditions
and micro-climate.

Another chance for bioenergy investments on under utifed lands in Hungary are the remaining
military grounds that were actively used until the early 1990sThesesoviet military grounds were
left usually heavily contaminated with petrol chemicals and need further irsitu remediation.




















































































