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Executive summary

Securing a sustainable energy supply has recently been recognised as an extremely important factor for a
growing world population. Today, and increasingly in the future, we are charged with using the available energy
resources of our planet as efficiently and as economically as possible. The effective utilisation of biomass as a
renewable energy source is one important step towards achieving of this objective.

Local communities have the chance to support the leadership role of the European Union, creating opportunities
to secure a local sustainable energy supply for the future. However, one of the essential prerequisites is that
community decisions are based on well-founded, knowledgable information relating to sustainable biomass-to-
energy production.

Project BEn supports local communities through the development of a readily accessible tool to be used for
local energy planning. The core objective of this tool is the development of a regional energy register indicating
regional energy sinks, as well as potential biomass sources for energy production.

Based on the register, joint strategic master plans for sustainable bioenergy planning are being developed by
local communities and regional authorities in the four BEn project model regions

¥ North East England /UK,
¥ Emscher-Lippe Region /DE,
¥ Umbria Region /IT, and
¥ Gostynin Lake District /PL)

These strategic papers also include regional specific guidance for management and financing biomass
energy investments presented in an interactive online e-book.

The 'BEn guides e-book' you are currently viewing is designed to provide a collection of valuable information
sources on issues relevant to biomass investments at a local and regional level, in four project model regions.
The document summarises to the best of our knowledge all information available in printed and digital form and
provides links to the original sources of information. The guides have a uniform structure for all four participating
regions, but are filled with country and region specific content relating to bio-energy planning and development.
There are three dedicated sections of the e-book:

1. Technical guide
2. Management guide
3. Financial guide

The sections are divided into chapters, all of which are introduced with a brief description of the topic. The
collection of relevant links, tools and bibliography follows each introduction. The links are highlighted in blue and

marked with the symbol �� and redirect automaticaly to the original source of information.

Links to information included in the BEn online GIS tool and available to view with an exact location on a map

(e.g. biomass support organisations) are highlighted with symbol �� BEn GIS Biomass Energy Register

The BEn guide e-book has been developed in open source technology and is intended to enable continual user
input to keep the guide fresh and up to date. The correct technical solution to enable this function is currently
being investigated. Please follow the news on www.ben-project.eu for more information in the near future.
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1. TECHNICAL GUIDE

1.1 BIOMASS

1.1.1 What is biomass

"Energy is key in helping Europe achieve its objectives for growth, jobs and sustainability. High oil prices
put the spotlight on Europe`s increasing dependency on imported energyÓ[Commission of the European
Communities-2005].

The above opening sentence of the European Union (EU) biomass action plan highlights two basic points:
1. The importance of energy in all fields of life both in private households, in industry and in transport
2. Our existing dependency on energy imports in the form of fossil fuels like coal, oil or natural gas.

An additional aspect is that the worldwide energy demand for finite fossil fuels is continuously rising. Therefore,
the European Union set itself a target to review present energy policy in order to guarantee competitiveness,
sustainability and security of supply. This is to be achieved through reduced energy consumption, diversification
of energy sources and development of renewable energy projects.

The enormous advantage of renewable energies (solar radiance, wind energy, hydropower, geothermal energy,
biomass) is rooted in the fact that the corresponding energy sources are nearly inexhaustible.

Three useable energy streams exist on earth: planetary gravitation and motion, geothermal and solar energy
whereby the latter form is by far the major energy source. Via different conversions many other energy forms are
generated. Thus, from solar energy for example organic material is developed via the photosynthesis process.
Consequently, this kind of energy is also called photosynthetic bound energy (energy bound in photosynthesis)

A definition of biomass - is there one? At this point, the general usage of terms and definitions need to
be examined. Comparing different publications in science, research, politics and industry, a high number of
ambiguities may be identified regarding the range of definitions in the entire field of renewable energy in general.
This has to be monitored not only on international level but also nationally. It is necessary to acquire international
comparability on a superior platform (e. g. European Union) as far as possible. Therefore the following definitions
and denominations only reflect what the BEn-project is based on.

A comprehensive basic definition is delivered by Kaltschmitt [2009]:
ÒThe term biomass comprises all substances of organic origin (i. e. carbonic matter) including:

¥ living phyto- and zoological mass in nature (plants and animals)
¥ plants and animal residues (e. g. animal excrements)
¥ dead (but not yet fossil) phyto- and zoological mass (e. g. straw), and
¥ in a broader sense all substances that are generated, and accordingly accumulated, for instance from

a technical conversion and/or a substantial material recovery (e.g. black liquor, paper and cellulose,
slaughterhouse waste, organic consumer waste, vegetable oil, alcohol).Ó

Biomass for energetic use can be subdivided into primary and secondary products (sources). Primary products
are generated by photosynthetic exploitation of solar energy. Included in this sub-set are:

¥ plants for energetic use from agriculture and forestry (e. g. fast-growing trees; grass)
¥ plant residues, by-products or wastes from agriculture and forestry
¥ waste/residual materials from processing industries (e. g. straw, wood chips)

In contrast to this, secondary sources/products receive their energy only indirectly from the sun since they are
generated by conversion of organic substance into higher organisms (e. g. animals). So the complete zoology
including their residues (e. g. liquid manure) and sewage sludge may be considered as secondary sources.

Fossil secondary bio-deterioration products, which include petroleum, natural gas and coal, are not part of it. Turf
would be added in many parts of Europe to fossil secondary products except for Sweden and Finland. From this
differentiation of biomass compared to fossil fuels it may be seen that there is no clear standard definition.
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�� European Commission's Directorate-General for Energy and Transport http://ec.europa.eu/energy/

�� The European Renewable Energy Research Centres Agency (EUREC) http://www.eurec.be/

�� U.S. Department of Energy - Biomass Program http://www1.eere.energy.gov/biomass/

�� Biomass Energy Centre (BEC) http://www.biomassenergycentre.org.uk

1.1.2. Biomass sources

"Biomass covers a wide range of products, by-products and waste streams from forestry and agriculture
(including animal husbandry) as well as municipal and industrial waste streams. Biomass thus includes trees,
arable crops, algae and other plants, agricultural and forest residues, effluents, sewage sludge, manures,
industrial by-products and the organic fraction of municipal solid wasteÓ [European Commission-2005].

This listing gives an overview of the enormous diversity of biomass products that are finally used to generate
useful power. This becomes still more obvious with the example of wood. At first it seems quite simple, but wood
is inhomogeneous. for example, there are in fact different types of wood (e. g. spruce, beechÉ) which all have
different energy contents. You can further differentiate between wood in dry and humid states. Also the so-called
wood waste products such as sawdust or bark must not to be disregarded.

However, it should also be taken into account that the biomass raw material can be used only after several
process/conditioning steps.

The supply chain starts at the point of production or supply of biomass and ends with the energy in form of
power, heat and biofuel for transport. So the chain is basically determined by the supply or demand side. Other
additional comments concern differentiations according to the state of the technology, economy, ecology and
social aspects.

There is a wide variety of biomass resources mentioned above. Hence it is absolutely essential to take a use-
oriented classification in order to receive a certain structure and to ensure comparability. It is important to attune
the biomass classification to the specific intentions and functions by adopting different parameters. An example
for a biomass classification would be the European norm for solid biofuels, which is based on the origin and is
divided into the main classes of wooden biomass, herbaceous biomass, fruit biomass and blends and mixtures.
This classification is not practical for our use in territorial areas (regions). Instead, it is more convenient to look
initially into the area use and thus the origin. This approach can be summarised in the biomass source term, as it
is used in the BEn-project. As a result, the following main classes may be distinguished: (1) agricultural residues/
crops, (2) livestock waste, (3) forestry biomass/residues, (4) co-products from industries, (5) organic material
from civil sector, and (6) other types of organic material. The corresponding categories could be considered in
the classification table below.

Number Sub-class Origin

Agricultural residues/crops (A.1)

A.1.1 Grown on arable land
Arable and permanent cropland incl. Short rotation crops
(SRC)

A.1.2 Grown on grassland Permanent grassland (meadows and pastures)
A.1.3 Grown on marginal land Other land (degraded land, mine dumps,É)
A.1.4 Residues Agr. cultivation and harvesting activities

Livestock waste (A.2)

A.2.1 From livestock farming Animal excrements and litter

Forestry biomass/residues (A.3)

A.3.1 From forestry Forests and other woodland incl. tree plantations

A.3.2
From trees outside forests
(landscape)

Trees outside forests incl. orchards and vineyards,
public green spaces and private residential gardens

A.3.3 Residues
Cultivation and harvesting/logging activities in all of the
above incl. landscape management
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Co-products from industries (A.4)

A.4.1
Co-products from agro-
industrial activities

Processing of agricultural products, livestock products,
e.g. for food

A.4.2
Co-products from wood
processing activities

Wood processing, e.g. industrial production

A.4.3
Co-products from other
industries and trade (tertiary
residues)

Industry and trade (excl. forest industry, agro-industry,
wood industry)

Organic material from civil sector (e.g. MSW, parks/gardens) (A.5)

A.5.1
Organic material from
households (tertiary
residues)

Private Households

A.5.2
Organic material from
landscaping

Trees outside forests incl. orchards and vineyards,
public green spaces and private residential gardens

Other types of organic material (A.6)

A.6

�� IEA Bioenergy http://www.ieabioenergy.com

�� European Biomass Industry Association (EUBIA) http://www.eubia.org

�� BioNorm II - Project http://www.bionorm2.eu

�� EUBIONET III project http://www.eubionet.net

�� BioDat project http://www.biodat.eu

1.1.3. Biomass potential

The term ÒpotentialÓmay have different meanings. Literature sources differentiate between theoretical, technical,
economic and implementation potentials. In the BEn-project, the following definitions are used:

Theoretical potential
The overall maximum amount of terrestrial biomass which can be considered theoretically available for bioenergy
production within fundamental bio-physical limits [Rettenmeier-2008].

Technical potential
The fraction of the theoretical potential which is available under the regarded technostructural framework
conditions and with the current technological possibilities, also taking into account spatial confinements due to
competition with other land uses (food, feed and fibre production) as well as ecological (e. g. nature reserves)
and other non-technical constraints [Rettenmeier-2008].

Economic potential
The share of the technical potential which meets criteria of economic profitability within the given framework
conditions [Rettenmeier-2008].

Implementation potential
The fraction of the economic potential which can be implemented within a certain time frame and under
concrete socio-political framework conditions, including institutional and social constraints and policy incentives
[Rettenmeier-2008].

For the determination of biomass potentials within the BEn-project, especially for the definition within the energy-
register the following definitions and procedures will be used:

Theoretical potential
Potential resource if nothing is influencing the biomass growth.
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Technical potential
Potential resource under the prevailing circumstances (including best available technology, best cultivation
methods).

Economic potentia l
The present situation describes the current use of biomass for energetic purposes. Currently used for energy
production.

�� The International Energy Agency (IEA) http://www.iea.org

�� The European Biomass Association (AEBIOM) http://www.aebiom.org/

�� Europe's Energy Portal http://www.energy.eu/

1.1.4 Norms and laws

Biomass and bio-energy are aligned in many different sectors including energy, forestry, agriculture,
construction, waste etc. There are, therefore, multiple regulations affecting the sector from many different
perspectives. In the current times of climate change and raising environmental awareness it is of big importance
to see the full picture of global competitive market for biomass and bio-energy.

As you continue reading this chapter, more information on international, national and regional regulations is
given with the links to its original sources.

1.1.4.1 Regulations affecting biomass and bioenergy production and
use

In the face of Europe's increasing dependency on fossil fuels, using renewable energy sources including biomass
is one of the key ways of ensuring the security of supply and sustainable energy use in Europe. Each country
has its very own characteristics with regard to available biomass resources and possible bio-energy deployment.
The common EU legislation therefore forms a basis and a reference point for national laws and regulations
affecting specific biomass markets in the European countries.

In this chapter an overview on the current legislation affecting biomass and bioenergy production in BEn model
regions is presented on two levels: European and national for regions participating in the BEn project.

European policy

The European Commission has set a target to develop and support a new energy policy for Europe with a strong
emphasis on renewable energy sources and on the biomass. There are three main objectives which have to be
met: competitiveness, sustainable development and security of supply.

To promote renewable energy sources in this wider context of an integrated and coherent energy policy the
European Commission has prepared an array of regulations addressing different issues and among them the
Renewable Energy Directive and the Biomass Action Plan (see table below).

More information on international, national and regional regulations are given with the links to its original
sources below.

Sector Policy title Full title & link Year

Energy
Energy Policy for
Europe

Communication from the Commission to the European Council and the
European Parliament - an energy policy for Europe {SEC(2007) 12}

2007

Energy
Energy Strategy -
Green Paper

Green Paper - A European Strategy for Sustainable, Competitive and
Secure Energy {SEC(2006) 317}

2007
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Energy
Action Plan for
Energy Efficiency
(2007-12)

Communication from the Commission - Action Plan for Energy Efficiency:
Realising the Potential {SEC(2006)1173} {SEC(2006)1174}
{SEC(2006)1175}

2006

Energy
Renewable
Energy Directive
(RED)

DIRECTIVE 2009/28/EC OF THE EUROPEAN PARLIAMENT AND OF
THE COUNCIL of 23 April 2009 on the promotion of the use of energy from
renewable sources and amending and subsequently repealing Directives
2001/77/EC and 2003/30/EC

2009

Energy
Strategic Energy
Technology Plan
(SET Plan)

Investing in the Development of Low Carbon Technologies (SET-Plan) 2009

Energy
Renewable
Energy Road Map

COMMUNICATION FROM THE COMMISSION TO THE COUNCIL AND
THE EUROPEAN PARLIAMENT Renewable Energy Road Map Renewable
energies in the 21st century: building a more sustainable future

2007

Energy

Global Energy
Efficency and
Renewable
Energy Fund

Communication from the Commission to the Council and the European
Parliament Mobilising public and private finance towards global access to
climate-friendly, affordable and secure energy services: The Global Energy
Efficiency and Renewable Energy Fund {SEC(2006) 1224} {SEC(2006)
1225}

2006

Energy
Electricity from
renewable energy
Directive

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

2001

Structural
Covenant of
Mayors

Covenant of Mayors Commitment 2009

Biomass
Biomass Action
Plan

Communication from the Commission of 7 December 2005 - Biomass
Action Plan [COM(2005) 628 final - Official Journal C 49 of 28.02.2005].

2005

Forestry Forestry Strategy
Council Resolution of 15 December 1998 on a forestry strategy for
European Union

1999

Air

IPPC Intergrated
Pollution
Prevention and
Control

Directive 2008/1/EC of the European Parliament and of the Council of 15
January 2008 concerning integrated pollution prevention and control
(Codified version)

2008

Air Kyoto Protocol

COUNCIL DECISION of 25 April 2002 concerning the approval, on behalf
of the European Community, of the Kyoto Protocol to the United Nations
Framework Convention on Climate Change and the joint fulfilment of
commitments thereunder (2002/358/CE)

2002

Waste Waste Directive
DIRECTIVE 2006/12/EC OF THE EUROPEAN PARLIAMENT AND OF
THE COUNCIL of 5 April 2006 on waste

2006

Waste
Strategy on the
prevention and
recycling of waste

Communication from the Commission to the Council, the European
Parliament, the European Economic and Social Committee and Thhe
Committee of the Regions - Taking sustainable use of resources forward -
A Thematic Strategy on the prevention and recycling of waste {SEC(2005)
1681} {SEC(2005) 1682}

2005

Waste
Directive on the
incineration of
waste

Directive 2000/76/EC of the European Parliament and of the Council of 4
December 2000 on the incineration of waste, OJ L 332, 28.12.2000

2000

Waste Landfill Directive Council Directive 1999/31/EC of 26 April 1999 on the landfill of waste 1999

Waste Landfill Directive
COUNCIL DECISION of 19 December 2002 establishing criteria and
procedures for the acceptance of waste at landfills pursuant to Article 16 of
and Annex II to Directive 1999/31/EC

2003

Waste
Sewage Sludge
Directive

Council Directive 86/278/EEC of 12 June 1986 on the protection of the
environment, and in particular of the soil, when sewage sludge is used in
agriculture

1986

Waste
Waste Water
Treatment
Directive

Council Directive 91/271/EEC of 21 May 1991 concerning urban waste-
water treatment

1991
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http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2006:0545:FIN:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2006:0545:FIN:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2006:0545:FIN:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2009:140:0016:0062:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2009:140:0016:0062:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2009:140:0016:0062:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2009:140:0016:0062:EN:PDF
http://ec.europa.eu/energy/technology/set_plan/set_plan_en.htm
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2006:0848:FIN:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2006:0848:FIN:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2006:0848:FIN:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2006:0583:FIN:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2006:0583:FIN:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2006:0583:FIN:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2006:0583:FIN:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2006:0583:FIN:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2001:283:0033:0040:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2001:283:0033:0040:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2001:283:0033:0040:EN:PDF
http://v/
http://eur-lex.europa.eu/smartapi/cgi/sga_doc?smartapi%21celexplus%21prod%21DocNumber&lg=en&type_doc=COMfinal&an_doc=2005&nu_doc=628
http://eur-lex.europa.eu/smartapi/cgi/sga_doc?smartapi%21celexplus%21prod%21DocNumber&lg=en&type_doc=COMfinal&an_doc=2005&nu_doc=628
http://eur-lex.europa.eu/smartapi/cgi/sga_doc?smartapi%21celexplus%21prod%21DocNumber&lg=en&type_doc=COMfinal&an_doc=2005&nu_doc=628
http://eur-lex.europa.eu/smartapi/cgi/sga_doc?smartapi%21celexplus%21prod%21DocNumber&lg=en&type_doc=COMfinal&an_doc=2005&nu_doc=628
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:C:1999:056:0001:0004:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:C:1999:056:0001:0004:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2008:024:0008:0029:EN:PDF
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http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2005:0666:FIN:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2005:0666:FIN:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2005:0666:FIN:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2000:332:0091:0111:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2000:332:0091:0111:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:1999:182:0001:0019:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2003:011:0027:0049:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2003:011:0027:0049:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2003:011:0027:0049:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:31986L0278:EN:HTML
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:31986L0278:EN:HTML
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:31986L0278:EN:HTML
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:31991L0271:EN:HTML
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:31991L0271:EN:HTML


National regulations

In this section the national and regional regulations affecting biomass and bio-energy production in the BEn
model regions are presented. See table below.

Sector Policy title Full title & link Year

1.1.4.2. Biomass certification and standards

To ensure a common understanding and valuation of fuel properties biomass standards and certification
schemes has been developed by different standardization and certification bodies.

International and European biomass standards

CEN, the European Committee for Standardization and CEN/TC 335, it's technical committee, has developed
the draft standard to describe all forms of solid biofuels within Europe. These standards include specification for
wood chips, wood pellets and briquettes, logs, sawdust and straw bales and cover topics such as methods for
determining moisture content and calorific value of biomass, fuel quality assurance, total content of carbon,
hydrogen and nitrogen.

Also certification schemes for forest management and biomass production such as the best known: FSC
and PEFC, play a role in the quality assurance for the biomass fuels, by guaranteeing the origin of the fuel from
a sustainable source.

Sector Standard / certification scheme Relevance Year

Biomass CEN/TC 335 EU wide technical standards for biomass 2009

Forestry Forest Stewardship Council (FSC) Forest management certification scheme

Forestry
The Programme for the Endorsement of
Forest Certification (PEFC)

Forest management certification scheme

Biomass
Sustainability criteria and certfication systems
for biomass production

A comprehensive review of the biomass
production certification schemes

2008

National standards

Sector Standard / certification scheme Relevancy Year

1.1.5 Sourcing of biomass

The sourcing of the biomass includes the production as well as the logistics which are needed to make biomass
usable to produce energy.
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1.1.5.1 Production & supply of biomass

Two basic levels of the biomass supply chain are the production and supply of biomass. Without the
transparent information about occurance of these services and linkage between them sustainable biomass
supply chain cannot exist. To assure connection between the biomass producers and consumers information
on biomass sources and suppliers in the project model regions has been gathered. It is presented in the tables
below as well as displayed according to its location in the online mapping service of BEn Biomass Energy
Register.

�� BEn GIS Biomass Energy Register

Biomass producers database

Biomass producer Contact details Description

Biomass suppliers database

Biomass supplier Contact details Description

1.1.5.2 Logistics

Logistics is the management of biomass, including energy and people, between the point of origin and the point
of consumption in order to meet the requirements of the user. Logistics involve the integration of information,
transportation, inventory, warehousing, material-handling.

Providers of biomass logistics services �� BEn GIS Biomass Energy Register (if marked in BEn GIS)

Logistics services providers Contact details Description

1.2. BIOENERGY

Bioenergy, as the prefix "bio" indicates comes from any fuel that is derived from biomass - living organisms
or their metabolic byproducts. Unlike the fossil fuels, bioenergy is therefore a renewable energy. It's production

does not result in a net increase of carbon dioxide in the Earth's atmosphere as the carbon used for energy
generation from biofuels has been extracted from atmospheric carbon dioxide by growing plants. Bioenergy
production, however, still generates certain by-products: pollution, ash, digestate etc. which need to be monitored
and disposed according to environmental regulations applicable.
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1.2.1 Biomass to bio energy conversion systems

The basic biomass material at the chain comencement (primary energy source) can hardly ever directly be
transformed into heat or power. In a prior step, it is even necessary to add a so-called refining process in order
to improve the biomass.

These processes can be distinguished into three classes:

1. Thermochemical compilation
In these refining processes, mostly heat is applied. These processes may end with gaseous energy
sources like methane or hydrogen (via gasification), which may be used for heat and power generation in
cogeneration plants and as fuel in the transport sector. Pyrolysis, however, rather generates liquid fuels
which find application in combustion plants and also in the transport sector. Finally, the carbonization
must be mentioned. This process of partial combustion to charcoal may be the oldest process realised
by man.

2. Physico-chemical transformation/conversion
This process does not belong to pure transformation processes in the narrow sense. In this process,
oleaginous plant compounds (e. g. colza) are separated through mechanical action (pressing/extraction)
or via a solvent into their solid and liquid components. The plant oil can be used directly or as plant
oil methyl ester (PME), conversed through chemical reaction, as motor fuel or combustible. The solid
components are used as feedstuff. The pressing of wooden biomass as pellets can also be regarded
part of this transformation class.

3. Biochemical transformation
These transformation processes are characterised by the use of microorganisms. Sugary, starchy or
cellulosic biomass is thereby transformed via alcoholic fermentation in ethanol and used in petrol engines
or combustors. Biogas is another example: It is produced by bacterial anaerobic decomposition and can
be utilised like natural gas after corresponding conditioning.The composting is also considered to be a
bio-chemical transformaton process, by which directly generates heat.

*Please note that in the project BEn we are considering only the bioenergy generated from primary biomass in
a termochemical and biological conversion processes. The scope of the project does not encompass liquid
biofuels.

1.2.1.1 Incineration

Biomass incineration is the most traditional biomass conversion system. There is an abundance of information
available on this topic. Some of the recommended sources are indicated below.

�� See also 1.2.3. Biomass and bioenergy installations case studies

1.2.1.2 Gasification

Gasification is a process that converts biomass into the carbon monoxide and hydrogen. The resulting gas
mixture is called synthesis gas or syngas and is itself a fuel. Gasification is a method for extracting energy from
many different types of organic materials.

�� ...
�� See also 1.2.3. Biomass and bioenergy installations case studies

1.2.1.3 Anaerobic digestion

In the process of anaerobic digestion a biogas rich in methane and carbon dioxide is produced from biomass,
mainly agriculture residues, food waste and slurry. The nutrient-rich digestate which is also produced can be
succesfully used as a fertiliser.
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�� ...

�� See also 1.2.3. Biomass and bioenergy installations case studies

1.2.2 Installation of a bioenergy generating system

Development of a biomass to energy solution, requires from a technical point of view consideration of the
following main elements: fuel characteristics, sourcing, reception and storage as well as the design, specification
and operation of a bioenergy plant, whatever size it would be.

There are many publications and websites which can help one design a well operating and efficient biomass to
energy system. Some of the worth having a look at are listed below:

�� ...
�� Carbon Trust (UK), 2009, Biomass heating. A practical guide for potential users.

1.2.3 Biomass & bio-energy installations case studies
In this case study library some good ("How to do it") and bad practice ("How not to do it") examples of
existing bio-energy installations are presented to share the knowledge and anable avoiding common mistakes
in the future.

1.2.4 Technical assistance in the region
In this section links to the installers, public support organisations and consulting companies in your region
...................... are listed.

For more details see tables below.
For exact location of the organisations go to:

�� BEn GIS Biomass Energy Register

Installers database

Installer company Contact details Description

Public support organisations database

Public support organisation Contact details Description

Consulting company database

Consulting company Contact details Description
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1.3. ENVIRONMENTAL IMPACT
Biomass installations are generally regarded to have a positive impact on environment as they replace the fossil
fuels systems. Although a carbon neutral, biomass combustion still emits pollutants and generates co-products,
which might have a negative impact on the area in which it is located. Therefore, not all biomass systems might
be suitable for all locations.

There are standards in place at the European level ensuring that the environmental implications of decisions are
taken into account before the decision about investment and location is being made. A standardised procedure
of an "environmental impact assessments" (EIA) needs to be carried out for certain types of biomass projects.

�� EIA Directive on Environmental Impact Assessment

Country specific sources of information and tools for environmental assessments:

��

1.3.1. Emissions

The principal concerns about emissions and the impact of combustion systems on air quality are in relation to
carbon dioxide and carbon monoxide (CO2 and CO), small particulates (PM10 and PM2.5; particles smaller than
10 microns and 2.5 microns respectively), oxides of nitrogen (NOx) and sulphur dioxide (SO2).1

More details on that topic including also ash production as well as potential emissions with other pollutants e.g.
heavy metals can be found in the professional litarature and databases.

�� RETScreen International - Emission Analysis worksheet (accessed 01/03/10)

�� Biomass Energy Centre (UK) - Information on possible emission types (accessed 01/03/10)

1.3.2. Smoke control areas

In some European countries the local authorities may declare the whole or part of the district of the authority to
be a smoke control area. There are legislations in place that give local authorities powers to control emissions of
dark smoke, grit, dust and fumes from industrial premises and furnaces and to declare "smoke control areas" in
which emissions of smoke from domestic properties are banned.

These regulations are country specific and depend on the actual problems with smog in the countries and
regions. They are not in place in all European regions, so the national sources should be referred to for more
information.

�� UK - Department for Environment and Rural Affairs (Defra), Smoke control areas

1.3.3 Nature conservation and landscape protected areas

This chapter gives a guidance and links to information on restrictions for biomass projects due to the nature
conservation law. It also addresses particular local sensitivities if there are any visual impact implications.
These regulations are country specific and the links below apply to the respective participating regions only.

1. Biomass Energy Centre UK, 2010, http://www.biomassenergycentre.org.uk/portal/
page?_pageid=77,103200&_dad=portal&_schema=PORTAL (accessed on 01.03.2010)
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2 MANAGEMENT GUIDE

2.1 PLANNING OF BIOMASS INVESTMENTS

This chapter will provide additional information which is especially important for the investment in biomass
projects. It will not explain all specific steps which are always necessary for a diligent investment planning in
detail.

2.1.1 Project Structures

For biomass investments different project structures are possible. The following images will give an overview of
some very common structures used for biomass projects. But it should be noticed that a lot of variations of these
structures of a completely different project set-up also will be possible.

Model A: Investment by one large scale investor e.g. energy provider

In this case, the bioenergy-power plant will be owned and operated by the investing company. The plant
manufacturer only serves as temporal a temporal service provider during the phase of the plant erection and may
give some technical operation support, based on contractual agreements.

The biomass supplier (or different biomass suppliers) will deliver the biomass to the plant, based on mid- or long
term contracts.

Model B: Investment by one or more investors in combination with a operating
company

In this case the investors are contracting an operating company (OPCO) which is responsible for the bioenergy
production. The power plant itself remains property of the operating company or will bi owned by the investors,
depending on the contract. The OPCO provides the operating services for the investors.
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The plant manufacturer only serves as temporal a temporal service provider during the phase of the plant
erection and may give some technical operation support, based on contractual agreements.
The biomass supplier (or different biomass suppliers) will deliver the biomass to the plant, based on mid- or
long term contracts.
Sometimes the plant manufacturer and the operating company are belonging to an affiliated group.

Model C: Investment in a Bioenergy fund

This form of project structure is very similar to the OPCO model. The main differences are, that a group of
shareholders will pay for the investment by buying shares from a mostly close end investment company,
administered by a fund administration. The fund administration in these cases often organises the plant erection
and the contractual agreements between the biomass suppliers an the bioenergy-power plant.

BEn technical, management and finacial guides - project support Open source document, updated: 31/03/2010

BEn - Biomass Energy Register (EIE/07/595/SI2.499697) Return to table of content



Model D: Bioenergy investment by biomass suppliers
This is a very common project structure especially for small or mid-size projects. In this case the biomass
supplier (or a group of biomass suppliers).They own and operate the biomass-power plant, and they deliver
substrates produced by themselves.
The plant manufacturer only serves as temporal a temporal service provider during the phase of the plant
erection and may give some technical operation support, based on contractual agreements.
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2.1.2 Planning phases

For the planning of a biomass-project it two different objectives can be defined. First the Process of Òdecision
makingÓand in second place the actual Òproject/plant planning processÓ.Both are specific disciplines of the
project planning which has to be executed by the corresponding experts. Due to this only some headlines and
important questions will be mentioned in this chapter.

Decision making

Why establish a Bioenergy project (need recognition and problem awareness)
What has to be taken into account, e.g. biomass-sources, energy sinks, local players, partner search
(networking), possibilities of financing/funding (information search)
Which other possibilities are existing (evaluation of alternatives)

Only when the decision making process derives clear results in favour of the establishment of a bioenergy-
project, concrete planning measures should be initiated.

Project planning process

The main planning phases of a bioenergy project are:

¥ Basic project evaluation
¥ Preliminary design
¥ Approval planning
¥ Detailed design
¥ Awarding the plant contract
¥ Plant construction

Depending to the set up of the projects, the different phases will be carried out by various planners or by a single
company.

For the acquisition of the project resources, multiplicities of possibilities are existing. This step is mainly
determined by the project structures mentioned in the chapter above.

2.1.3 Forms, agreements, contracts
For the setup of a bioenergy project various contracts are necessary, the number and types of the contracts are
likewise determined by the project structures the most important contract normally will be:

Plant construction and engineering contract

Within this contract, the construction and engineering of the plant will be settled, very important questions which
have to be evaluated very carefully are:

¥ What is the price of the plant, and which components and services are included?
¥ How long is the construction period, and what happened if the construction time is delayed?
¥ What are the financial and scheduling consequences if technical details have to be altered after

signing?
¥ Which services have to be provided by the contracting party?
¥ Which insurances will be provided by the plant constructing company (What will happen if any third

party will be affected)

Contracts for biomass supply

One of the most important factors for the success of each bioenergy project will be a stable price and a high
security for the supply of the biomass. Due to this aspect, project structures which are directly initiated by the
biomass suppliers are most favourable. Unfortunately particularly for bigger biomass power-plants, the biomass
supply normally can not be provided by one, ore even a smaller group of biomass suppliers. In this case the
biomass supply has to be secured by contracts. Crucial questions which have to be evaluated carefully in these
contracts are:
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¥ Which duration has the contract (For biomass supply a contract obligation of at least 4 years up to 10
or 15 years is favourable

¥ Which clauses for extraordinary cancelation of the contract are included
¥ What happens if the supplier canÕt deliver the contracted amount of biomass
¥ What happens if the buyer canÕt take (and pay) the total amount of delivered biomass
¥ Which price adjustment clauses are included

Due to the importance of a secure biomass supply chain and with regard to the fact, that any contracted biomass
supply will bare some uncertainties (e.g. clauses for extraordinary cancelation) it will be favourable if are larger
number of biomass suppliers are directly involved in the biomass project, for instance as shareholders or as
partners in bioenergy-company especially for funded for the biomass-project.

2.2 MANAGING BIO-ENERGY SERVICES

Bio-energy services should be provided for the region according to the opportunities and needs of particular
region. Development of bio-energy solutions is a complex matter requiring many competences and services.
Bio-energy development requires the following sectors to be involved:

¥ consulting firms providing economical analyses feasibility studies, supporting in preparing
documentation,

¥ logistics Ð harvesting and/or processing and transporting biomass,
¥ providers of bio-energy technologies (boilers, biogas production, auxiliary infrastructures) and relevant

support services,
¥ promotion and marketing,
¥ installers of the technologies (refurbishment of the buildings, piping in central heating etc),
¥ facility managers and operators.

Management of bio-energy development in the region can be arranged independently or in joint cooperation in
bioenergy clusters comprising various competences and services. Long term cooperation between the key
services is essential in securing stable conditions for bio-energy solutions application.
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2.3 NETWORKING GUIDE (D2.1)

The ability and skills in working together on local regional scales and in cooperating across Europe are
essential in achieving any fruitful results in bioenergy sector. Networking is a way of organizing the process of
bio-nergy management on local and regional scales. The guides present the main rules of good practice
development in cooperation between relevant actors with references to established good practices of
cooperation in Europe

2.3.1 Cooperation with stakeholders

One of the key issues of networking is to facilitate the process of regional cooperation towards efficient use of
biomass for energy production by local communities. Development of cooperation is a gradual process with
mutual recognition and common interest identification. The following aspects are crucial:

Identification and involvement of key actors

¥ Businesses, NGOs and community-based organisations, administration, competence centres, biomass
providers are taken into consideration with their particular responsibilities and roles.

¥ The potential of well-developed networks of practitioners is used with strong assistance of
professionals and scientists having the appropriate competences.

¥ External partners e.g. government, banks, funds, administrative bodies etc. are involved and offer their
support.

Securing representation of interests, inclusiveness and leadership

¥ Strategic players and relations between partners/groups or networks (conflict/mutual interest, various
perspectives) are taken into account and ensure good representation of market opportunities.

¥ Opportunities to include new partners, new ideas, problems and areas of cooperation are provided.
¥ A leader being a partner well recognisable in the community is selected to steer the cooperation.

2.3.2 ÒHow to set up a bio-energy network in the regionÓ

Establishing bioenergy networks in the region is crucial for fostering local cooperation between partners, and
preparing together actions Conditions of regional cooperation differs depending on the local situation, state of
biomass use for energy development, and the general economic legal, cultural and social conditions.

Establishing network identity scope of cooperation and role of biomass network in sustainable local development

¥ Goals of cooperation are defined by regional partners with recognition of local needs and focus on
concrete actions to be fulfilled and results to be achieved .

¥ Cooperation is established on the base of mutual trust, in relation to current management practices,
recognition of successful actions and is targeted on regional decision makers and community.

¥ A scope of cooperation appropriately to the goals to be fulfilled and level of competence (local, regional,
national, international networks operating at different levels) with links to other activities in the region
and outside are developed.

Establishment of network structure and management rules reflecting the needs and goals of regional cooperation
with recognition of conditions and possibilities

¥ Organisational possibilities according to national/regional conditions and securing funding schemes for
cooperation are framed appropriately to the time frame and goals to be fulfilled.

¥ Network structure is established with coordination body subgroups focused on particular sectors,
planning body , e.g. smaller planning team if the network is large, advisory body e.g. competence
centre. Various approaches to network establishment (informal organisation, formal body, legal entity)
should be taken into account.

¥ Responsibilities of the regional partners or the organised groups of interest and distribution of particular
tasks are defined according to their capacities and level of engagement.

References (good practice examples) can be found under following addresses:
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�� The Baltic Biomass Network (http://balticbiomass.com)

�� Kompetenzzentru HessenRohstoffe He-RO (http://www.hero-hessen.de)

�� Klaster 3*20 (http://klaster3x20.pl)

�� EC Baltic renewable Energy Centre (EC BREC) (http://www.ecbrec.pl)

�� ABS Klaster &nbsp; (http://www.abs-klaster.wroc.pl)

�� Waste Centre Denmark (http://www.wasteinfo.dk)

�� The North Sea Bio Energy Klaster 3*20 (http://www.northseabioenergy.org)

�� NEWFuels (http://www.northwoods.org.uk/newfuels)

�� The Polish Chamber of Biomass (http://www.biomasa.org.pl)

�� NETBIOCOF Integrated European Network for Biomass Co-firing (http://www.netbiocof.net)

�� ManagEnergy Network (local energy agencies) (http://www.managenergy.net)

�� European Local ENergy Assistance (http://www/eib.ig/products/technical_assistance/elena)

2.3.3 ÒHow to do bio-energy business togetherÓ

Achieving good results of regional cooperation requires active participation of stakeholders in the actions,
provision of information, discussions, preparing strategies, planning of actions, taking the decisions concerning
investments, establishing regional support schemes. Working should be facilitated by providing appropriate
possibilities and using simple and efficient methods and tools. The following issues should be considered in
establishing good conditions for successful working together.

Planning and actions

¥ Shared values, community needs, potential conflicts common problems and interests, regional
development patterns, habits and life styles and past activities are recognised through wide discussion
with local partners.

¥ Strategic plans are formulated on the base of stakeholder information and input with provision of
documentation, records, clear reports published on the internet website. Methods of working together
appropriate to the purpose are used (e.g. interviews, meetings, discussion panels, brain storming
meetings, seminars).

¥ Joint actions of the partners are initiated and support to the decision making processes is facilitated
and provided (e.g. organisation of campaigns, site visits, conferences, events and local initiatives tours,
demonstrations of technologies, for example: marketing, stakeholders meetings and workshops).

¥ Network cooperation effectiveness and its activities are evaluated e.g. using good cooperation
examples.

Developing awareness, mutual communication and strengthening bio-energy related knowledge exchange

¥ Personal contacts are facilitated with exchange of experience and knowledge sharing between regional
stakeholders e.g. facility operators.

¥ Success stories (publications, reviews), of good demonstrative cases of biomass conversion into
energy in the region and in Europe (references) and good examples (publications, www).are identified,
developed and disseminated

¥ Supporting tools for dissemination, knowledge transfer, exchange of information, e.g. webpage, use of
logo, web page and promoting materials are used.

¥ Activities (eg. seminars, workshops) aimed at raising awareness of the society in the context of regional
sustainability and biomass utilisation for energy purposes are undertaken with facilitation of feedback
from the local community (questionnaire).

¥ EASW European Awareness Scenario Workshop, Delphi - tool for setting up the strategy

2.3.4 ÒHow to work with media?Ó Ð creating a positive biomass energy
picture

Media provide effective tools for public outreach, cooperation and dissemination. Media coverage is essential
in:

¥ Raising the interest among stakeholders and promotion of bioenergy solutions.
¥ Dissemination, promotion and information of network activities and good examples.
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¥ Facilitating the actions.

The following issues should be taken into account:

Media involvement
¥ Local and regional media are used to target general audience and specific groups in fulfilling the

actions on local level.
¥ National media with wide spread audience are used for awareness raising and facilitating strategic

actions
¥ Media are involved as cooperating partners e.g media patronage of actions.
¥ Interaction between local actions and media information channels is provided for e.g. events

organised.

Communication
¥ Regional actions and information about network activities are communicated to wide local audience.

Effective communication chanels (radio, TV, newspapers, electronic media) and tools (website, poster,
fairs, e-mail newsletters) are used.

¥ Clear arguments and language are used in communication.
¥ Common people (e.g. employees and citizens) are recognised as a good channel of communication.
¥ Various accessible media media are involved with the focus on the target groups: radio broadcasts TV

dedicated programs, interviews, radio news, publications in magazines, local newspapers.

2.3.5 ÒHow to work with politiciansÓ

Biomass energy solutions are complex in terms of legal conditions, funding schemes, administrative decisions
to be taken. Establishing favorable environment for bioenergy requires its recognition by the politicians on local,
regional and national scale. This is especially important for:

¥ capacity building and setting conditions for bioenergy on national level by establishing appropriate legal
framework, funding schemes,

¥ initiating actions on local level considering public sector involvement (investments in schools,
hospitals),

¥ facilitating funds availability,
¥ promoting bioenergy solutions.

Involving the politicians the following issues should be considered:

¥ politicians are contacted and involved as key strategic players from the very beginning. Politicians at
all level of policy making are included in the actions appropriately to identified needs, problems and
goals of biomass regional development.

¥ linking bioenergy oriented cooperation with other local/regional sustainability topics is taken into
consideration Ð organisations, activities, policies. Identify them together with regional partners.

¥ persons and organisations interests, competences and decision making power are fully recognised.
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3. FINANCIAL GUIDE

3.1. BIOMASS AND BIO-ENERGY INVESTMENTS

Biomass investments as all investments are connected with certain risks. Developing a new bio-energy
installation or transforming an old fossil fuel site it might be worth to look for professional advice, which might
be available for free from the publicly funded programmes or organisations. For other, especially bigger or more
complicated investments hire of a commercial consultancy company may be necessary.

Decision support tools suitable for biomass projects available free-of-charge online such as:

�� A comprehensive RETScreen Clean Energy Project Analysis Software, developed by the Natural Resources
Canada with the contribution of numerous experts from government, industry, and academia can be used
worldwide to evaluate the energy production and savings, costs, emission reductions, financial viability and risk
for various types of Renewable-energy and Energy-efficient Technologies (RETs).

��

3.1.1. Investments and associated costs

Economic feasibility provides a frame to analysis of financial viability and risk for various types of renewable-
energy technologies. There are several different costs associated with a biomass investment which need to be
taken into consideration for it.

�� The RETScreen Financial Analysis tool provides the economic indicators such as:
1. IRR (internal rate of return): the internal rate of return IRR is the discount rate that causes the Net

Present Value of the project to be zero
2. SIMPLE PAYBACK: the simple payback is the number of years it takes for the cash flow to equal the

total investment;
3. EQUITY PAYBACK: the year to positive cash flow, or equity payback is the first year that the

cumulative cash flows for the project are positive;
4. NET PRESENT VALUE (NPV): the net present value of a project is the value of all future cash flows,

discounted at the discount rate, in todayÕs currency;

Another helpful tools (country specific)...

��

3.1.2 Cost of the biomass resource

In this chapter links refering to financial issues affecting the primary production (forestry and agriculture) as well
as secondary biomass generation from construction industry, agriculture etc. are given.

Several analysis were implemented on the cost of biomass compared to fossil fuel to evaluate if different
biomass types are competitive towards fossil fuels installations. There are many sources of information on that
topic available online and in the professional publications. Some of the links which might be recommended for
reference are listed below.

¥ BioDat project http://www.biodat.eu

3.1.3 Biomass logistics

BEn technical, management and finacial guides - project support Open source document, updated: 31/03/2010

BEn - Biomass Energy Register (EIE/07/595/SI2.499697) Return to table of content

http://www.retscreen.net/ang/home.php
http://www.retscreen.net/ang/home.php
http://www.retscreen.net/ang/financial_analysis.php
http://www.retscreen.net/ang/financial_analysis.php
http://www.biodat.eu/
http://www.biodat.eu/


Biomass logistic includes transportation and storage of the biomass resource. How to do it correctly? What
should be avoided? See the links below and case studies on logistics issues.

¥ See also Database of logistics services providers below

3.1.4 Biomass investment and its management

The bio-energy installations transform the energy stored in the biomass resource into the gas, heat or power in
the processes such as burning, gasification, pyrolisis, anaerobic digestion etc.

The scales of bio-energy installations can vary:
¥ small 0-150 kW installed capacity
¥ medium 150-500 kW installed capacity
¥ large >500 kW installed capacity[ii]

The size and type of the installation determines the investment costs as well as environmental and planning
contraints which need to be met. Some exmples can be compared in the 3.1.2.5 section below;

3.1.5 Addressing market issues

Development of sustainable bioenergy solutions depends on local, regional, national and EU economical and
legal conditions. For which future changes has to be foreseen. Especially important are:

¥ future impacts of EU and national policies related to renewable energies,
¥ future demand for the energy,
¥ market conditions for competing energy resources (gas, oil, coal),
¥ competence between different biomass use markets (e.g wood for furniture, wood for energy),
¥ other aspects which can have impact on biomass use.

For that purpose there are available energy forecasts and future trends provided on national, EU and world scale.
More detailed analyses for the particular markets and statistical data, studies and foresight analyses are also
available.

3.2 FINANCIAL SUPPORT

The use of biomass offers many benefits to society and the environment. Incentives are necessary to advance
the production and consumption of bioenergy. These incentives include tax credits, exemptions, grants and
loans with low interest rates. Many national laws within the European Union support bioenergy development.
Incentives for bioenergy are currently offered primarily by federal and state governments. While national
programs are the most common, many federal states also offer incentives for enterprises which produce energy
from biomass. Many of these incentives are in the form of tax credits.

Besides the monetary support bioenergy additionally provides further incentives:

¥ Reduced greenhouse gases and other emissions
¥ Reduction of energy costs
¥ Improvement of local economic development
¥ Less waste through the recovery of the organic biomass
¥ Image improvement through environmental acceptability
¥ Independence from decentralized energy supply

Catalogue of incentives & funding streams for biomass and bioenergy

Funding Timeframe Relevance Contact / link
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Catalogue of support organisations distributing grants & offering advice on funding

Organisation Contact details Description
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