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The Bioener gy Implementing Agreement End of Term Report
(January 2004 to December 2009)

1. INTRODUCTION

This summary report on the activities of 1EA Bioenergy for the period January 2004 to December 2009 is
produced for the Renewable Energy Working Party (REWP) and the Committee on Energy Research and
Technology (CERT) of the International Energy Agency (IEA).

The Executive Committee has unanimously agreed to extend the Implementing Agreement to 31 December
2014 (approva by written procedure dated 22 July 2009). At the same time the Executive Committee also
unanimously agreed that the Chairman and Vice Chairman would approve this ‘End of Term’ report.

2. STRATEGIC PLANNING

|EA Bioenergy published its first Strategic Plan in 1995. This was seen asa‘living document’ which would be
amended to reflect the changing needs and aspirations of |EA Bioenergy and its Members. Accordingly, new
plans were developed in response to changing circumstances. The third Srategic Plan for IEA Bioenergy for
the period 2003-2006 was published in November 2002. This plan was subsequently extended to 31 December
2009. It underpinned a stronger emphasis on market deployment of technologies for sustainable energy
production from biomass.

A fourth Strategic Plan for 2010-2016 has now been produced. The drivers of the new plan include:
The increased emphasis on security of energy supply by Member Countries and the need to reduce
dependence on fossil fuels.
The increased emphasis on greenhouse gas mitigation through the use of bioenergy technologies by
Member Countries.
The need to develop sustainable, non-food biomass resources to be used in bioenergy applications that are
environmentally sound and socially acceptable.
The need for large-scale devel opment and deployment of new or improved bioenergy technologies.
The need to increase the strategic role of IEA Bioenergy and to support energy policy development.
The need to support |EA bodies in promoting their global energy and environment strategy .

Under this new plan, the strong technology platforms and networks will continue but in addition the ExCo has
signalled a more strategic and proactive approach to the provision of policy advice, bioenergy deployment, and
effective communication. Also, in May 2009 the Executive Committee discussed priorities for future work and
agreed that the most pressing issues included sustainability issues; the impact of bioenergy on land use change;
R&D needs and priorities for the range of emerging bioenergy technologies; evaluation of new potential
conversion technologies and crops; and issues associated with practical implementation of bioenergy systems.
These issues will be a priority when the new plan is implemented.

The Strategic Plan will be formally published by the Secretary for hard copy distribution and also made
available in electronic format and through the |EA Bioenergy website (www.ieabioenergy.com).

3. IEA BIOENERGY VISION, MISSION AND STRATEGY

These are detailed in the IEA Bioenergy Strategic Plan 2010-2016. The vision, mission, and strategy
statements for IEA Bioenergy focus on overcoming the environmental, institutional, technological, social, and
market barriers to the near- and long-term deployment of bioenergy technologies.
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Vision: To achieve a substantial bioenergy contribution to future globa energy demands by accelerating the
production and use of environmentally sound, socially accepted and cost-competitive bioenergy on a
sustainable basis, thus providing increased security of supply whilst reducing greenhouse gas emissions from
energy use.

Mission: To facilitate the commercialisation and market deployment of environmentally sound, socialy
acceptable, and cost-competitive bioenergy systems and technologies, and to advise policy and industria
decision makers accordingly.

Strategy: To provide platforms for international collaboration and information exchange in bioenergy
research, development, demonstration, and policy analysis. This includes the development of networks,
dissemination of information, and provision of science-based technology analysis, as well as support and
advice to policy makers, involvement of industry, and encouragement of membership by countries with a
strong bioenergy infrastructure and appropriate policies.

4. SCOPE OF |EA BIOENERGY

IEA Bioenergy has adopted the following definition for biomass. Biomass is material produced by
photosynthesis, such as wood or plants. Biomass feedstocks used for energy include forestry and wood
industry residues, agricultural residues, energy crops and the biogenic fraction of related municipal wastes.
Bioenergy technologies use these resources to produce heat, electricity or solid, liquid, and gaseous biofuels
which can substitute for fossil-based fuels.

The scope of work undertaken by IEA Bioenergy is shown in the figure below. A feature of the Implementing
Agreement in the 2004-2009 period was the ortgoing focus on Tasks with ‘crosscutting’ themes e.g. Task 29:
Socio-economic Drivers in Implementing Bioenergy Projects, Task 38: Greenhouse Gas Balances of Biomass
and Bioenergy Systems, Task 40: Sustainable International Bioenergy Trade: Securing Supply and Demand,
and Task 41: Bioenergy Systems Analysis, in addition to the Tasks focused on resources, technology areas and
end-products.

Since January 2004 Task 35 ‘Techno-economic Assessments for Bioenergy Applications’ was discontinued.
New Tasks formed were: Task 40 ‘ Sustainable International Bioenergy Trade: Securing Supply and Demand’
which commenced in January 2004 with the Netherlands as the Operating Agent and 14 participants; and Task
42 ‘Biorefineries: Co-production of Fuels, Chemicals, Power and Materials from Biomass which commenced
in January 2007 with the Netherlands as the Operating Agent and 10 participants.

In addition a new kind of Task (Task 41: Bioenergy Systems Analysis) was formed to facilitate focussed
project work. It commenced in January 2005. The first project was titled ‘Bioenergy - competition and
synergies’ and the second project was titled ‘ Analysis and identification of gaps in fundamental research for
the production of second generation liquid transportation biofuels'.
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Integrating research themes across the value chain: environmental and economic sustainability, system studies,
fuel standards, greenhouse gas balances, barriers to deployment, management decision support systems
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5. NATURE OF THE WORK

In IEA Bioenergy, national experts from research, government and industry work together with experts from

other Member Countries. All resources are supplied by the participants. These resources are provided in two

main ways:

- Cost-sharing, in which participants contribute to a common fund for conducting a research project, for
information exchange or to fund Task administration (see pages 9 and 10 for budget information), and

Task-sharing, in which participants devote specified resources and personnel to conduct an agreed work
programme. Much of the work in this Implementing Agreement is Task sharing. The value of thisis very
considerable in financia terms but so far we have not attempted to quantify it. However, there is
recognition by the ExCo that estimates of the value of ‘in-kind’ contributions should be attempted.

Within the broad approach described above, four new elements have been introduced since January 2004,
Fi rstIy at ExCo58 a new position, Technical Coordinator was approved. The need for this position hed
arisen, in-part, from the need to provide a coordinating mechanism between the Tasks and the Executive
Committee and a link between Tasks for projects where more than one Task was contributing. There was
also a need to support the Chairman in answering external requests. Dr Adam Brown was appointed. He
reports to the Chairman. An important outcome expected from this appointment is a significant
improvement in the devel opment and momentum of policy-relevant outputs from the Tasks.

Secondly, at ExCo53 in Lucerne it was agreed that from 2005, 10% of Task budgets would be reserved for
ExCo specified work. The idea was that these funds (called the Strategic Fund) would be used to increase
the policy relevant outputs from IEA Bioenergy. The annual contribution is approximately US$128,000.
The funds are held at the ExCo Secretariat level and are used both to fund contributions from the Tasks and
also external experts on contract.

Thirdly, a new kind of Task was formed to facilitate focussed project work. Task 41 ‘Bioenergy Systems
Analysis and commenced on 1 January 2005. It provides the ExCo with highly qualified teams to carry out
selected projects with high ‘current’ importance. Due to the character of the Task and its close contact with
the other Tasks, it is expected to develop into a platform for joint work and to be a catalyst for policy-
related proposals to the ExCo.

Fourthly, the ExCo decided that at each ExCo meeting one day would be set aside for a strategic workshop
at which external experts would share their knowledge of a key topic with the Members.

6. THE WORK PROGRAMME/MAIN TECHNOLOGY AREAS

In the period under review, the work within IEA Bioenergy was structured in a number of Tasks, which had
clearly defined objectives, budgets, and time frames. The collaboration which earlier was focused on Research,
Development and Demonstration is now increasingly also emphasising Deployment on a large scale and
worldwide.

There were 13 ongoing Tasks during the 2004-2009 period:
Task 29: Socio-economic Drivers in Implementing Bioenergy Projects
Task 30: Short Rotation Crops for Bioenergy Systems
Task 31: Biomass Production for Energy from Sustainable Forestry
Task 32: Biomass Combustion and Co-firing
Task 33: Thermal Gasification of Biomass
Task 34: Pyrolysis of Biomass
Task 36: Integrating Energy Recovery into Solid Waste Management Systems
Task 37: Energy from Biogas and Landfill gas
Task 38: Greenhouse Gas Balances of Biomass and Bioenergy Systems
Task 39: Commercialising 1¥ and 2™ Generation Liquid Biofuels from Biomass
Task 40: Sustainable International Bioenergy Trade — Securing Supply and Demand
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Task 41: Bioenergy Systems Analysis
- Project 1 ‘Bioenergy — competition and synergies

- Project 2 *Anaysis and identification of gaps in fundamental research for the production of second

generation liquid transportation biofuels
Task 42: Biorefineries: Co-production of Fuels, Chemicals, Power and Materials from Biomass

7. PARTICIPATION OF COUNTRIES AND INDUSTRY

Asof July 2009, 22 countries or organisations, designated by their governments, participate in IEA Bioenergy.

See Table 1 below.

Table 1: IEA Bioenergy Member Countries and their Contracting Parties

Member Country Contracting Party

Australia Rural Industries Research and Devel opment Corporation

Austria The Republic of Austria

Belgium The Government of Belgium

Brazil * The National Department of Energy Development of the Ministry of Mines and
Energy

Canada Natural Resources Canada

Croatia* The Energy Ingtitute ‘ Hrvoje Pozar’

Denmark The Ministry of Transport and Energy, Danish Energy Authority

European The European Commission

Commission

Finland Tekes, Finnish Funding Agency for Technology and Innovation

France L'Agence de I'Environnement et de la Maltrise de I'Energie (ADEME)

Germany Federal Ministry of Food, Agriculture and Consumer Protection

Ireland The Sustainable Energy Authority of Ireland

Italy Gestore Servizi Elettrici (GSE)

Japan The New Energy and Industrial Technology Development Organization (NEDO)

Netherlands SenterNovem

New Zealand The New Zealand Forest Research Institute Limited

Norway The Research Council of Norway

South Africa* Department of Minerals and Energy

Sweden Swedish Energy Agency

Switzerland The Swiss Federal Office of Energy

United Kingdom Department of Energy and Climate Change

USA The United States Department of Energy

* Non-|EA Member Country participant

Interest from potential Member Countries continued to be strong in the period under review. The Republic of
South Africa became a Member effective from 7 December 2004 and joined one Task. Germany signed the
Implementing Agreement on 15 August 2005 and participates in 11 of the current Tasks. Italy rejoined IEA
Bioenergy from 26 January 2009 and participates in six of the current Tasks.

At ExCo63 in May 2009 both Korea and Turkey made applications for membership. Mr Soon-Chul Park from
the Korea Ingtitute of Energy Research (KIER) made a presentation for Korea and Dr V. Glinhan Kaytaz from
the TUBITAK Marmara Research Center, Energy Institute made a presentation for Turkey. The Executive
Committee approved that Korea be invited to join the Implementing Agreement. The Executive Committee
also approved that Turkey be invited to join but this was conditional upon receipt of important information
missing from the presentation.

Please see Table 2, which shows the Task participation of each Contracting Party as at July 2009.

The participation by industry is especially highlighted in Sections 9 and 10 (pages 10-19) and also in Appendix
1: ‘Key participants in each Task’.
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Table 2: Current Task Participation in 2009

TASK AUS | AUT | BEL BRA | CAN | CRO | DEN FIN FRA | GER | IRE ITL JAP | NEL NZ NOR SWE Swi UK USA EC Total
Socitzfécon A !
Sslgé: A 9
ForS;try A 9
Cormbussion A 13
Gas ﬁscatl on 12
Pyr?;ll):/si S ® 4
ey A 9
ohe A 8
Bi c?f?,l:el s A 5
2, 2
41: 0
Systems
Bior;izr;eries A 10
Total 5 8 3 2 10 2 6 8 3 10 3 6 3 9 2 6 9 3 8 7 7 121
A = Operating Agents - = Participant
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8. SCALE OF ACTIVITIES

Executive Committee. The Executive Committee meets twice per year with the meetings being rotated around
the Member Countries. Attendance is normally in the range of 30-45 people. Table 3 below shows the
mestings that were held during the period of this review. Also shown in the footnotes are the countries who
accepted invitations to observe an Executive Committee meeting, the Member Countries which were not
present at that particular meeting, and |EAHQ representation. Outputs by the Executive Committee in 2004-
2009 are shown in Table 4.

Table 3: ExCo Meetings for 2004-2009

Meeting L ocation Date Members/ Task Otherd/ Total
Alternatestt | Leaders | Observers*
ExCo53 | Lucerne, Switzerland 5-7 May 2004 21 11 6 38
ExCo54 | Ottawa, Canada 6-7 Oct 2004 14 3 16 33
ExCo55 | Copenhagen, Denmark | 25-26 May 2005 20 5 7 32
ExCo56 | Dublin, Ireland 12-13 Oct 2005 17 7 3 27
ExCo57 | Paris, France 18-19 May 2006 23 13 7 43
ExCo58 | Stockholm, Sweden 3-5 Oct 2006 23 9 11 43
ExCo59 | Golden, USA 25-27 April 2007 19 7 18 44
ExCo60 | Munich, Germany 29-31 Oct 2007 24 6 10 40
ExCo61 | Oslo, Norway 14-16 May 2008 22 7 30 59
ExCo62 | Cavtat, Croatia 14-16 Oct 2008 19 13 8 40
ExCo63 | Rotterdam, Netherlands | 12-14 May 2009 26 10 28 64

# total also includes the Secretary and the Technical Coordinator
* total includes IEAHQ representatives, invited workshop speakers and workshop observers

ExCo053:

Observing Countries: Germany

Contracting Parties not represented: France and the UK
IEAHQ representation: R. Sellers

ExCo54:

Observing Countries: Germany

Contracting Parties not represented: Brazil, Croatia, Denmark, France, Ireland, Italy, New
Zedland and Switzerland
IEAHQ representation: T. Malyshev

ExCo55:

IEAHQ representation: P. Tulgj

ExCo56:

and Norway
IEAHQ representation: P. Tulgj

ExCo57:

IEAHQ representation: P. Tulgj

ExCo058:

IEAHQ not represented

ExCo59:

Observing Countries: Korea and Turkey

Contracting Parties not represented: Brazil, France, and South Africa

Contracting Parties not represented: Brazil, Italy, New Zedand, and South Africa

Contracting Parties not represented: Brazil, Croatia, Denmark, Finland, and Ireland
IEAHQ representation: N. Hara

ExCo60:

IEAHQ not represented

ExCo61:

IEAHQ representation: N. Hirst, R. Sims

ExCo62:

Observing Countries. Korea

Contracting Parties not represented: Brazil, Denmark, and New Zealand

Contracting Parties not represented: Brazil, Croatia, Denmark, and USA

Contracting Parties not represented: Brazil, Denmark, France, Italy, New Zealand, South Africa,

Contracting Parties not represented: Brazil, Denmark, Italy, and the European Commission

Contracting Parties not represented: Brazil, Denmark, France, New Zealand, and South Africa
IEAHQ representation: R. Sims

ExCo63:

Observing Countries. Korea and Turkey

Contracting Parties not represented: France and Japan
IEAHQ representation: R. Sims, T. Ito
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Table 4: Outputs by the Executive Committee 2004-2009

Item 2004 2005 | 2006 | 2007 | 2008 2009 Total
Reports from the Secretariat to the ExCo 2 2 2 2 2 2 12
Audit reports — Secretariat Fund 1 1 1 1 1 1 6
Final meeting minutes 2 2 2 2 2 2 12
Newsdetter ‘ |EA Bioenergy News' 2 2 2 2 2 2 12
Annual Reportsto IEAHQ 1 1 1 1 1 1 6
End-of-Term Report 2001-2003 1 0 0 0 0 0 1
End-of-Term Report 2004-2009 0 0 0 0 0 1 1
IEA Bioenergy Strategic Plan 0 0 0 0 0 1 1
Strategic Papers 0 1 0 1 1 2 5
‘Updates for Biomass and Bioenergy Journal 4 5 4 11 2 2 28
Status Reports to REWP/IEAHQ 2 2 2 2 2 2 12
Reports to EUWP 1 1 1 1 1 1 6
ExCo Workshop Proceedings 1 2 2 2 1 2 10
Task Technology Reports 0 9 10 12 10 12 41
IEA Bioenergy website 1 1 1 1 1 1 6
Total 159

Note: In addition contributions were provided to the [IEAHQ publications ‘ IA Highlights' and ‘ Energy Technologies at the
Cutting Edge’.

Tasks: The Tasks normally have two business meetings a year and technica workshops of a wide variety
ranging from small groups to special sessions at major conferences. In total, a large number of seminars and
workshops are arranged every year by the individual Tasks. This is a very effective way to exchange
information between the participants. These meetings are described in detail in the progress reports from the
different Tasks which are published each year in the IEA Bioenergy Annual Report. The Annua Report also
lists the papers presented at these meetings. Typical outputsactivities of selected Tasks are summarised in
Tables 7-10.

Budget Information: Tables 5 and 6 below summarise typical budget information for IEA Bioenergy. Table 5
shows the financia contributions from each Member Country by the two categories of Executive Committee

Secretariat Fund and Task funds. Table 6 provides the participation and budget information for each Task.

Table 5: Budget for 2009 by Member Country ($US)

Member country Total ExCo | Total Task | Total Funds
funds funds

Austrdia 11,700 76,800 88,500
Austria 14,700 108,500 123,200
Belgium 9,700 41,500 51,200
Brazil 8,700 29,300 38,000
Canada 16,700 138,620 155,320
Crodtia 8,700 26,000 34,700
Denmark 12,700 82,000 94,700
Finland 14,700 118,500 133,200
France 9,700 41,820 51,520
Germany 16,700 146,320 163,020
Irdland 9,700 40,500 50,200
Itay 12,700 82,120 94,820
Japan 9,700 43,000 52,700
Netherlands 15,700 126,620 142,320
New Zedand 8,700 26,800 35,500
Norway 12,700 85,320 98,020
South Africa 7,700 16,000 23,700
Sweden 15,700 128,120 143,820
Switzerland 9,700 39,000 48,700
UK 14,700 113620 128,320
USA 13,700 106,300 120,000
European Commission 13,700 97,820 111,520
Total 268,400 1,714,580 1,982,980
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Table 6: Budget for 2009 by Task ($US)

Annual

Number o Total Task

Task of participants contrlb_upon funds
per participant

Task 29: Socio-economic Driversin Implementing 7 12,000 84,000
Bioenergy Projects
Task 30: Short Rotation Crops for Bioenergy Systems 9 14,300 128700
Task 31: Biomass Production for Energy from Sustainable 9 14,500 130,500
Forestry
Task 32: Biomass Combustion and Co-firing 13 12,500 162500
Task 33: Thermal Gasification of Biomass 12 12,500 150000
Task 34: Pyrolysis of biomass 4 20,000 80,000
Task 36: Energy Recovery from Municipal Solid Waste 9 15,320 137880
Task 37: Energy from Biogas and Landfill Gas 11 14,000 154,000
Task 38: Greenhouse Gas Balances of Biomass and 8 14,000 112,000
Bioenergy Systems
Task 39: Liquid Biofuels from Biomass 15 16,000 240,000
Task 40: Sustainable International Bioenergy Trade: 14 15,000 210,000
Securing Supply and Demand
Task 42: Biorefineries: Co-production of Fuels, 10 12,500 125,000
Chemicals, Power and Materias from Biomass
Total 1,714,580

9. MAJOR ACTIVITIESAND ACHIEVEMENTSIN THE TASKS

Summary information on the scope of the Tasks is presented below. For full details on specific outputs and
lists of publications and reports please refer to the 2004 to 2008 |IEA Bioenergy Annua Reports; the |EA
Bioenergy website: www.ieabioenergy.com; and the Task websites which are available through the links in the
|EA Bioenergy website: www.ieabioenergy.com/links.php

Appendix 1 shows the mix of organisations which participate in each of the Tasks and lead the national effort
for their Contracting Party. A wide range of organisations are involved viz. government departments, public
and private research organisations, various companies, universities and consultants. They total more than 100
organisations with at least 38% industry.

To assist the REWP and CERT Committees with information on the productivity of each programme, Tasks
29, 32, 39 and 40 below include a table which summarises the outputs from these Tasks. These examples are
typica of the outputs from all of the Tasks.

Task 29: Socio-economic Drivers in Implementing Bioenergy Projects. The objectives of Task 29 are to
achieve a better understanding of the social and economic drivers and impacts of establishing bioenergy fuel
supply chains and markets at the local, regiona and international level; synthesise and transfer important
knowledge and new information in order to foster multi-disciplinary partnerships of key stakeholders; improve
the assessment of the impacts of biomass production and utilisation in order to increase the uptake of
bioenergy; and provide guidance to policy makers.

In the period under review Dr Julije Domac, Co-Task Leader, received the 'Biomass Junior Award' at the 2nd
World Conference and Technology Exhibition on Biomass for Energy, Industry and Climate Protection, in
Rome. It recogni ses young European biomass professionals, who have obtained significant scientific resultsin
the field of biomass. In addition, the other Co-Task Leader, Dr Keith Richards, was awarded an OBE by the
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Queen for his services to sustainable development and in particular his work on renewable energy, including
contributions to |EA Bioenergy.

Table 7: Outputs from Task 29 in 2004 to 2009°

ltem 2004 2005 2006 2007 | 2008 | 2009# | Total
Task meeting minutes 1 2 2 2 2 2 11
Audit reports 1 1 1 1 1 1 6
Progress reports to the ExCo 2 2 2 2 2 2 12
Technology reports to the ExCo NA 1 1 1 1 1 5
Conference/Workshop/Seminar Papers 14 13 12 9 19 67
Conference/Workshop/Seminar Proceedings - 1 - - - 1
Other Reports/Publications/Brochure - 5 2 3 - 10
Presentations to workshops and conferences 5 3 2 3 2 2 17*
Case Studies —total in the period reported 12
Posters — totd in the period reported 3
Videos —total in the period reported 4
Website(s) 2 2 2 2 2 2 12
Total 160

8 A detailed overview of all of the Task outputsis available in the Annual Reports from 2004-2008
* The full number of workshop papers presented is understated.
# Datafor 2009 isincomplete

Task 30: Short Rotation Crops for Bioenergy Systems The objective of Task 30 isto acquire, synthesise, and
transfer theoretical and practical knowledge of sustainable short rotation biomass production systems and
thereby enhance market development and large-scale implementation in collaboration with the various sectors
involved. The Task also aimsto improve the awareness of biomass production potential and promote the use of
biomass for energy in participating countries.

Task 31: Biomass Production for Energy from Sustainable Forestry. The objective of Task 31 isto share,
analyse, synthesise, disseminate, and promote scientific knowledge and technical information leading to the
economicaly and environmentally sustainable production of biomass for energy from integrated forestry
systems. The work of the Task involves criteria for sustainable forest management of bioenergy production
systems from multi-use forestry with primary production of traditional forest products. The scope is
worldwide, including boreal, temperate, subtropical, and tropica forest regions. The work includes sharing and
synthesis of research information, analysis of policy relevance, and dissemination of this information to help
promote the sustainable development goals of national programmes in participating countries. The basis of the
approach is an integrated concept of biomass production systems incorporating biological, economic,
environmental, and social components. Multi-disciplinary partnerships of key research, government and
industry stakeholders, and policy makers are fostered in forest biomass production research, planning, and
operations. The primary end users for Task outputs are forest managers, researchers and bioenergy planners,
but Task outputs are also useful for policy makers, NGOs and the interested public.

Task 32: Biomass Combustion and Co-firing. The objective of Task 32 is to expand the use of biomass
combustion for heat and power generation, with special emphasis on small and medium scale CHP plants and
co-firing biomass with coa in traditional coal-fired boilers. This is achieved by generating and disseminating
information on technical and non-technical barriers and solutions. Specific actions involve collecting, sharing,
and analysing the policy aspects of results of international/national R&D programmes that relate to these
priorities. The results are disseminated in workshops, reports, books, and databases etc. While most of the
above actions are of atechnical character, the Task also addresses non-technical issues such as ‘fuel logistics
and contracting’, ‘environmental constraints and legislation’, acceptance by the public, and financia
incentives. Of al the thermochemical conversion technologies available for biomass, combustion can be
regarded as the most widely applied option, with a global market share exceeding 90%. When compared to
gasification, pyrolysis, or liquefaction; combustion technologies are at a more advanced stage of development.
Commercial availability is high and there is a multitude of options for integration with existing infrastructure
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on both large- and small-scale levels. The Task continues to collaborate (under a MoU) with the IEA Clean
Coal Sciences Implementing Agreement to facilitate joint work and information exchange.

Table 8: Outputs from Task 32 in 2004 to 2009°

Item 2004 2005 2006 2007 | 2008 | 2009# | Total
Task meeting minutes 2 2 2 2 2 2 12
Audit report 1 1 1 1 1 1 6
Progress reports to the ExCo 2 2 2 2 2 2 12
Technology report to the ExCo NA 1 1 1 1 1 5
Other Reports/Publications/Brochures 2 3 3 2 1 11
Presentations to workshops and conferences 9 26 22 18 25 2 102
Handbook on Biomass Combustion — 2™ Edition 1 1
Handbook on Biomass Combustion — Chinese 1 1
Version

Website(s) 1 1 1 1 1 1 6
Total 156

8 A detailed overview of al of the Task outputs is available in the Annual Reports from 2004-2008
# Datafor 2009 isincomplete

Task 33: Thermal Gasification of Biomass The objectives of Task 33 are to review and exchange
information on biomass gasification research, development and demonstration, seek continuing involvement
with bicenergy industries and to promote co-operation among the participating countries to eliminate
technological impediments to the advancement of thermal gasification of biomass. The ultimate objectiveisto
promote commercialisation of efficient, economical and environmentally preferable biomass gasification
processes, for the production of electricity, heat and steam, for the production of synthesis gas for subsequent
conversion to chemicals, fertilisers, hydrogen and transportation fuels and aso for co-production of these
products. This Task has a large international network with heavy representation and participation by industry.
The strongly focused programme is frequently acknowledged to the Executive Committee from those outside
the Implementing Agreement.

In the period under review, Dr Suresh P. Babu, the Task Leader, was awarded the David Hall World Prize for
Bioenergy in recognition of hislong involvement in biomass conversion technologies and for his leadership in
the gasification area of the IEA Bioenergy Agreement. The award was made during the opening session of the
2nd World Conference and Technology Exhibition on Biomass for Energy, Industry and Climate Protection, in
Rome. It recognised his 30 years of R&D in all aspects of thermal conversion of coa and biomass as well as
natural gas utilisation, and his particular expertise in high-pressure conversion operations.

Task 34: Pyrolysis of Biomass. From 1 January 2009 the Operating Agent for this Task changed from the
European Commission to the USA. The objectives of Task 34 are to review the field of pyrolysis of biomass
and related materials in order to identify both technical and nontechnical barriers to more rapid and wider
spread implementation of the technology. The scope of the Task is production and utilisation of liquid fuelsfor
heat and power, biofuels and chemicals where there is an energetic or economic contribution. The Task will
continue the activities previously undertaken with a focus on information exchange, technology review,
implementation, and assessment of market opportunities. In order to meet these objectives every effort is made
to actively involve industry. Collaboration with other Tasks is ongoing.

In May 2007, Professor Tony Bridgwater, Task Leader, received the Johannes Linneborn Prize for his
outstanding contribution to thermal-chemical conversion of biomass. The award was made at the European
Biomass Conference in Berlin. It recognised Bridgwater’s 20 years of pioneering research and his fostering of
national and internationa collaboration in bioenergy R&D.
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Task 36: Integrating Energy Recovery into Solid Waste Management Systems. The objective of Task 36isto
maintain a network of participating countries as a forum for information exchange and dissemination. The
waste and energy sector worldwide is currently undergoing a period of intense legisative and institutional
change. Keeping abreast of both policy and technology developmentsis a prime aim of the Task. The sharing
of good practice and/or new technology and techniques is aso a major goa. The last decade has seen
considerable efforts in research work on waste management — including policy development, environmental
systems analysis, technology development, and economic drivers. Whilst this has assisted in the development
of more sophisticated waste management systems in many cases it has also delayed deployment of energy
recovery systems (specificaly for residual wastes) in particular due to confused policy making, public
awareness (and opposition) and uncertainty over environmental performance and technology performance.
Policy makers require guidance and information on al these aspects if waste and resource management
systems that are environmentally and economically sustainable are to be developed. The aim of the Task isto
identify key work streams of relevance to the deployment of residual waste technologies and to produce a
concise report to inform decision makers in the public and private sectors.

Task 37: Energy from Biogas and Landfill Gas. The objectives of Task 37 are to review and exchange
information on anagrobic digestion, to produce, upgrade, and utilise biogas as an energy source, digestate as an
organic fertiliser, and the anagrobic degradation process as alink in the chain of waste tresatment. The scope of
the Task focuses on adoption of appropriate waste management practices, promotion of the commercialisation
of biogas installations, improvement of the quality of the products, and improving environmental standards.
Through the work of the Task communication between RD&D programmes, industry, and governmental
bodies is encouraged and stimulated. Continuous education as well as specific information for decision makers
and plant operators has been recognised as important topics. To achieve the objectives, the Task maintains
strong relationships with the governments of Member Country participants, R&D institutions, and industry.
Partners are plant and equipment providers, actual and future operators and potential clients interested in the
products of anaerobic digestion, i.e., fertiliser and biogas.

Task 38: Greenhouse Gas Balances of Biomass and Bioenergy Systems The objective of the Task is to
integrate and analyse information on greenhouse gases, bioenergy, and land use, thereby covering all
components that constitute a biomass or bioenergy system. The Task focuses on the application of
methodologies to greenhouse gas mitigation projects and programmes. The work of this Task has a high
international profile through its ability to present technically important information and policy support in areas
such as ‘greenhouse gas mitigation'. The Task has developed an active website. The work programme of this
Task includes country reports, case studies, and technical papers.

Task 39: Commercialising 1¥ and 2™ Generation Liquid Biofuels from Biomass. The objective of Task 39 is
to provide participants with comprehensive information to assist with the development and deployment of
biofuels for motor fuel use. The Task is building upon the successes of previous efforts to deal in a coordinated
manner with both the technical and the infrastructure issues related to biofuels. To meet this objective, the
Task is:
- providing information and analyses on policy, regulatory and infrastructure issues that will help

participants encourage the establishment of the infrastructure for biofuels as a replacement for fossil-based

fuels,

catalysing cooperative research and development projects to help participants develop improved, cost-

effective processes for converting lignocellulosic biomass to ethanal;

providing information and analyses on specialised topics relating to the production and implementation of

biodiesel technologies; and

providing for information dissemination, outreach to stakeholders, and coordination with other related

groups.

The Task structure allows participants to deal with biofuels in a comprehensive manner.
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Table 9: Outputs from Task 39 in 2004 to 2009°

Item 2004 2005 2006 2007 | 2008 | 2009# | Total
Task meeting minutes 2 2 2 2 2 2 12
Audit reports 1 1 1 1 1 1 6
Progress reports to the ExCo 2 2 2 2 2 2 12
Technology reports to the ExCo 1 1 1 1 1 5
Other Reports/Publications/Brochure 4 6 5 2 6 1 24
Presentations to workshops and conferences 11 26 1 38*
Review of Task 39 Members — Biofuel 1 1 1 1 1 1 6
implementation agendas

Newsl etters 2 5 2 3 2 2 16
Thejoint Task 39 and IEAHQ Report 1 1
Website(s) 1 1 1 1 1 1 6
Total 126

8 A detailed overview of al of the Task outputs is available in the Annual Reports from 2004-2008
*  The full number of workshop papers presented is understated.
# Datafor 2009 isincomplete

Task 40: Sustainable International Bioenergy Trade — Securing Supply and Demand. The objective of Task
40 is to support the development of sustainable, international bioenergy markets and trade, recognising the
diversity in resources and applications. Through the international platform provided by IEA Bioenergy,
combined with industry partners, government bodies and NGO'’s, the Task contributes to the development of
sustainable bioenergy markets both in the short- and long-term and on different scales — from regiona to
global. Key aims are:
- toimprove the understanding of biomass and bioenergy markets and trade;
to analyse the possibilities to develop biomass resources and exploit biomass production potentials in a
sustainable way, including supply chains and required logistics;
to perform coherent analyses of biomass markets and trade by modelling and scenario anaysis,
to evaluate the political, social, economic and ecological impact of biomass production and trade, and
develop frameworks to secure the sustainability of biomass resources and utilisation; and
to provide a significant and ongoing contribution to market parties, policy makers, international bodies, as
well as NGO’s by providing high quality information on these topics.

Thevision for ‘global bioenergy trade’ isthat it will develop into area ‘commodity market’ which will secure
supply and demand in a sustainable way — sustainability provides the key ingredient for long-term security.

Table 10: Outputs from Task 40 in 2004 to 2009°

ltem 2004 2005 2006 2007 | 2008 | 2009# | Total
Task meeting minutes 2 2 2 3 3 2 12
Audit reports 1 1 1 1 1 1 6
Progress reports to the ExCo 2 2 2 2 2 2 12
Technology reports to the ExCo NA 1 1 1 1 1 5
ExCo Strategic Paper 1 1
Conference/Workshop/Seminar Papers 3 5 8
Conference/Workshop/Seminar Proceedings 1 1 1 3
Other Reports/Publications/Brochure 5 7 5 10 3 30
Presentations to workshops and conferences 37 57 12 106
Country Reports 2 2 8 1 4 17
Task Brochure 1 1 2
Website(s) 1 1 1 1 1 1 66
Total 268
8 A detailed overview of all of the Task outputsis available in the Annual Reports from 2004-2008
* The full number of workshop papers presented is understated.
# Datafor 2009 isincomplete
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Task 41: Bioenergy Systems Analysis. The objective of Task 41 is to supply various categories of decision
makers with scientifically sound and politically unbiased analyses needed for strategic decisions related to
research or policy issues. The target groups are particularly decision makers in Ministries, nationa or local
administrations, deploying agencies, etc. Depending on the character of the Projects some deliverables are also
expected to be of direct interest to industry stakeholders. Decision makers, both public and private, have to
consider many aspects, so the Task needs to cover technical, economical, and environmental data in its work.
The Task’s activities build upon existing data, information sources, and conclusions. It does not produce new
primary scientific data.

The Task differsfrom the other Tasksin that it does not have networking as one of its prime objectives. Nor do
the Task’ s activities have continuous and repeating components, e.g., biannual meetings, country updates, etc.
The work programme has a pronounced project emphasis with each project having very specific and closely
defined objectives. Because of its special character in terms of participation, financing, and cross-cutting
orientation, it is expected that this Task will become a valuable instrument of the ExCo, providing highly
qualified resources to carry out project work. Two projects have been initiated to date. viz.

Project 1 ‘Bioenergy — competition and synergies — completed in December 2008; and

Project 2 ‘Analysis and identification of gapsin fundamental research for the production of second

generation liquid transportation biofuels' — completed in July 2008.

Task 42: Biorefineries: Co-production of Fuels, Chemicals, Power and Materials from Biomass. The
objective of Task 42 is to assess the worldwide position and potential of the biorefinery concept and to gather
new insights that will indicate the possibilities for new competitive, sustainable, safe and eco-efficient
processing routes for the simultaneous manufacture of transportation fuels, added-value chemicals,
(CH)power, and materials. The Task was approved in 2006, and kicked-off in January 2007. The initial work
programme included preparing a common definition of biorefineries, gaining better insights into the
processing potential of existing biorefineries in the participating countries, assessing biorefinery-related
RD&D programmes; proving the advantages of biorefinery concepts over more conventional single product
processes; and bringing together key stakeholders normally operating in different market sectors (e.g.,
transportation fuels, chemicals, energy, etc.) in multi-disciplinary partnerships to discuss common biorefinery-
related topics.

10. CO-ORDINATION WITH OTHER BODIES/'OUTREACH

The co-ordination with other bodies reported in the End-of-Term Report for 2001-2003 has been ongoing and
in some cases widened considerably. Current networks include collaboration in the area of ‘technology
development and demonstration’ and also in the area of ‘communication’. The best example continues to be
that the European Commission is a Contracting Party to IEA Bioenergy and functions like any other ‘Member
Country’ within the Agreement. Another major example is the collaboration with FAO under the MoU signed
in 2000. Overall the level of collaboration is significant and still growing. A successful meeting between FAO
and the Executive Committee took place in Rome on 12 May 2004. The purpose was to review initiatives
undertaken so far and to explore how the collaboration could be intensified. Both the ExCo and FAO are
committed to capitalising on the opportunities provided through the MoU. FAO provided input to the ExCo
Strategic Position Paper ‘Potential Contribution of Bioenergy to the World's Future Energy Demand’ and has
some significant collaboration in place with Tasks 31, 39, and 40 — see below.

The ExCo has maintained links with other relevant Implementing Agreements and is collaborating where
appropriate. For example the Implementing Agreement is collaborating in a project with the RETD IA on a
project titled ‘Better Use of Biomass for Energy’. The contribution from IEA Bioenergy includes major in-
kind support — technical information from current reports, especialy the ‘Bioenergy Technology Review —
and co-financing. There are aso discussions with the IEA AMF Agreement at the present time on co-
sponsorship of ajoint project ‘ Fuel and Technology Alternatives for Buses'.

Outside d the IEA structure, the Implementing Agreement is undertaking other initiatives. For example a
project titled ‘Bioenergy and Land Use Change' is being co-financed by the Swedish Energy Agency and IEA
Bioenergy. The focus is on the climate benefit of bioenergy and how this can be affected by the possible direct
and indirect emissions from converting land to bioenergy use. The deliverables will be one report written for
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the scientific community and one report for policy makers. The ExCo workshop series has also created
significant interactions with a wide range of outside organisations including major companies, research
organisations, policy makers, and world experts in the whole range of bioenergy technologies. At ExCo63 it
was decided to initiate discussions with the Global Bioenergy Partnership (GBEP) on possihilities for working
together in the areas of information exchange, joint events, and joint projects. It is hoped that the result from
these discussions will be aformal arrangement for long-term cooperation.

Examples of coordination with other bodies at the Task level include the following:

Task 31: Biomass Production for Energy from Sustainable Forestry. The Task is an active collaborator with
the International Union of Forestry Research Organisations (IUFRO) and the International Poplar Commission
(IPC) particularly on the theme of sustainability of forest ecosystems. Task 31 aso collaborates closely with
various groups in Canada including the Canadian Institute of Forestry and the Canadian Bioenergy
Association.

The Task Leaders participated in and made presentations at a number of conferences including: ‘Healthy
Landscapes, Thriving Communities: Bioenergy and Wood Products — Denver, USA; ‘Smallwood 2004' —
Sacramento, USA; the IEA Bioenergy session at the XXII IUFRO Congress — Brisbane, Australia; the
BIOCAP Canada Paralel Event during the IPCC COP 11 — Montrea ; the STEM and FORMAS seminar of
Sveriges Energiting 2005 — Sweden, and the IUFRO conference ‘ Transfer of forest science knowledge and
technology’ — Oregon, USA. Task material was distributed at these events.

The Task has a magjor collaborative effort with the Forest Energy Programme of FAO to produce a publication
‘Certification of forest fuel production systems. a solution for sustainable use of biomass from forest residues
for energy’. It explores existing forest management certification programmes and the environmental,
economic, socia, and cultural impacts, and legal and ingtitutional framework of woodfuel production in
developing and developed countries. The project is close to fruition with completion of most of the key
chapters as well as a series of case studies in developing countries. Fina publication is expected by the end of
2009. The project will culminate with an internationa workshop.

‘Industry Days are an innovation introduced by this Task which have been very successful. They have
brought international experts from IEA Bioenergy together with forest industry and energy companies to share
knowledge and experience and discuss issues. During the period under review ‘industry days were held in
Gran, Norway; Perth, Australia; Joensuu, Finland; and Warwick, UK. These were held in conjunction with
Task workshops.

Task 32: Biomass Combustion and Co-firing has a Memorandum of Understanding with IEA Clean Coal
Sciences Implementing Agreement to exchange information related to co-combustion of biomass in coal-fired
power plants. A key factor in the success of the Task is the wide industrial involvement with the work
programme and the interaction with other 1As and the European Union. Industria participation is also
enhanced by the active involvement of industry representatives from the participating countries.

The Task signed a licence agreement with the Chinese Academy of Agricultural Engineering (part of the
Ministry of Agriculture) for the preparation of a Chinese edition of the Handbook of Biomass Combustion and
Co-firing. The book was trandated into Chinese by the Chinese Academy of Agricultura Engineering,
Research and Planning and proof read by Chinese experts of NRCan. It was produced in 2008 with a print run
of 10,000 copies. In 2008, the participants in Task 32 also visited China to explore opportunities for biomass
co-firing. The focus was a joint workshop with delegates of the EU-CHINA co-firing project CHEUBIO to
exchange experiences in supporting and implementing biomass co-firing between Task 32 and Chinese
experts. Approximately 25 people from Chinese power companies and governmental organisations
participated. After the meeting, a study tour was made to a number of power plants in Shandong province that
are co-firing agricultural residues as part of their operation.

Task 32 is very active in organising workshops on key topics of interest to the participants. These workshops
also have a high profile in terms of outreach. Specific events have been as follows:
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A workshop on ‘Biomass co-firing: current trends and future challenges, This was part of the 2™ World
Biomass Conference, held in May 2004 in Rome. There were over 50 participants representing equipment
suppliers, end-users, and R& D organisations.

A workshop on ‘Aerosols from Biomass Combustion” in March 2005, in Graz, Austria. This attracted 75
participants. The proceedings were published as a book: Volume 6 of the Therma Biomass Utilisation
book series of BIOS Bioenergiesysteme.

A workshop on ‘Fuel Flexibility in Biomass Combustion: The key to low bioenergy costs? in May 2006,
in Jonkoping, Sweden. This was part of the World Bioenergy 2006 Conference. The workshop attracted
some 50 participants. Also in 2006, the Task organised an expert workshop on ‘Ash Related Impacts on
Boiler Operation, including Corrosion and Deposition’, in Glasgow, Scotland in conjunction with a
conference of the European ThermalNet expert network.

The Task organised two workshops in 2007. The first was on ‘Fuel storage, handling and preparation and
system analysis of biomass combustion systems’, held as part of the European Biomass Conference in
Berlin. The second was an expert workshop on ‘Aerosols from biomass combustion’, held at the
BIOENERGY 2007 conference in Jyvaskyla, Finland.

Apart from the workshop in China, two other workshops were organised in 2008. Firstly, an expert
workshop on ‘Next generation technologies for small-scale biomass combustion’, held on 20 October in
Amsterdam; and then an expert workshop on ‘Increasing co-firing percentages in existing coal-fired power
plants at the ESSENT AMER power plant in Geertruidenberg, the Netherlands.

Task 33: Thermal Gasification of Biomassis actively collaborating with other Implementing Agreements and
organisations. It continues to collaborate with some of the IEA Bioenergy Tasks, IEA Hydrogen Annex 16,
IEA Pulp and Paper Annex XV ‘Gasification Technology for Black Liquor and Biomass', and European
GasNet. The Task organised and conducted a successful Biomass Gasification Workshop, ‘Technology
Development, Demonstration - Highlights of Technical Advances, at the 2 World Biomass Conference in
Rome. In addition, two workshops were organised in conjunction with the Swedish SYNBIOS conference and
with the European GasNet/ThermalNet activity respectively. Task 33 also contributed to a publication for the
BiogasMax project — A Framework 6 project — with 26 partners led by 6 European cities which will convert
public buses to biomethane.

Task 34: Pyrolysis of Biomass. Until December 2008 this was a joint programme between |EA Bioenergy and
the EC-sponsored networks PyNe and GasNet — together known as ThermoNet. This Task's main emphasis on
dissemination/outreach was to organise a major conference every two or three years. The Task organised two
major international conferences in the period under review.

The first was the ‘ Science in Thermal and Chemical Biomass Conversion’ conference held in August 2004 in
Victoria, Canada. This major event was sponsored by |EA Bioenergy, Natural Resources Canada, and Biox.
The conference covered all scientific, technological, environmental, economic, and commercia aspects of
combustion, gasification, pyrolysis and related thermal conversion processes for biomass. A total of 167
papers were submitted of which pyrolysis and hydrothermal processing attracted 61 papers, gasification
attracted 47 papers, combustion attracted 26 papers and 33 papers were on systems, feedstocks, and biodiesel.

The second major conference ‘Success and Visions in Bioenergy’ was held in March 2007, in Salzburg,
Austria. It was sponsored by Land Salzburg, BMVIT Initiative €2050 (Bundesministerium fir Verkehr
Innovation und Technologie), IEA Bioenergy, RENET Austria and SUPERGEN Bioenergy, with additional
support from Bioenergy NoE (Network of Excellence) and EUBIONET 2. The aim was to share the secrets of
success in the field of thermal processing of biomass and provide a vision for the European bioenergy industry
and was well attended with 125 attendees from 26 countries.

Task 37: Energy from Biogas and Landfill Gas works closely with plant providers, gas producers, operators,
local authorities, and engineers etc., both within and outside of the participating countries in IEA Bioenergy.
Recently the Task has been involved in discussions with the AMF Implementing Agreement; and the Task has
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introduced a new FAQ page for plant operators on its website. Plant operators are a ngjor target group for
technology transfer.

The Task is very active in organising events on key topics of interest to the participants and others. These

events invariably have a high profile in terms of outreach. Specific events have included a seminar on
‘Production and Use of Biogas in Jyvaskyld, Finland with more than 160 participants. There was also a
research exchange workshop titled ‘Energy Crops and Biogas - Pathways to Success? The goa was to
improve the information transfer of the different research groups in the fields of plant breeding, microbiology

and process engineering and to stimulate new collaborative research projects. This event was organised with

the EU-project CROPGEN. Participation was limited to 50 experts. In 2006 the Task organised an industry

forum with the German Biogas Association in Braunschweig. Then, at the 15™ European Biomass Conference
in Berlin the Task organised a very successful workshop titled ‘Biogas. energy throughout the whole world'.

This workshop provided an excellent overview of the production and utilisation of biogas from energy crops.

There were 50 participants. In 2008 another successful workshop was organised with the British partners from

Probiogas titled ‘ Co-digestion for an optimised production of biogas and fertiliser’ in Ludlow, UK. The
attendance was restricted to industry and farmers engaged in the biogas business as well as key personnel from

government departments such as DEFRA, WRAP, Environment Agency and Natural England. In total there
were some 50 participants.

Task 39: Commercialising 1 and 2 Generation Liquid Biofuels from Biomass has worked with the FAO
on two projects designed to explore the potentia of forest biomass as a feedstock for liquid biofuel production.
The first of these was a paper written for the FAO’s Committee on Forestry for a meeting in March 2007. It
focused on opportunities for developing countries. The second was a report written for a Special Event on
Forests and Energy, held in November 2007. It focused on forests and energy in OECD countries. These
projects have helped the Task communicate to the rest of the world, the potential impacts of liquid biofuel
development on forest resources. Each project resulted in presentations at international meetings arranged by
the FAO/OECD in addition to the written outputs. Thisis just one example for a Task which has collaborated
very widely.

Task 40: Sustainable I nternational Bioenergy Trade: Securing Supply and Demand has also been working
closely with FAO. In May 2007, Ingmar Juergens gave a key presentation at the workshop on biomass
sustainability criteria and their impact on international bioenergy trade. FAO collaborators are among the key
authors of the Task deliverable on sustainability criteria and certification systems. Also, the German and Dutch
National Team Leaders have been heavily involved in the FAO-BEFS project (biomass and food security) and
BIAS project (targeting environmental impacts of biomass production). For BEFS, an analytical framework
was developed to calculate the effect of policy decisions on the food security of a country. This framework in
being field-tested in three countries — Peru, Thailand, and Tanzania, and the results will provide key case
studies. Task 40 has an extremely wide network of collaborators and has been most active in networking as is
indicated below.

In 2004 it co-organised with FAO a meeting in Rome titled ‘Business Forum on International Bioenergy
Trade'. This attracted 60 participants from a variety of countries ant;_global organisations. The Task also
presented its work at several conferences and workshops including the 2™ Ukrainian Biomass Conference, the
2" World biomass Conference, and at a VIEWLS workshop in Warsaw, Poland.

In 2005 the Task organised a workshop jointly with the Energy and Poverty Thematic Group of the World
Bank and Task 29 during the Annual Energy Week of the World Bank. This facilitated participation by
representatives from devel oping countries that might directly benefit from the work of these Tasks. The World
Bank is affiliated to Task 40 and participates fully in its activities. UNCTAD has aso shown interest to
cooperate. In this year, the work of the Task was presented to a number of audiences including: a meeting of
German NGO's in Bonn; the Heinrich B6ll Stiftung and European Climate Forum in Berlin; the ICCEPT and
SEI workshop in London; the IEA/OECD meeting in Paris;, the DOE/EC meeting in Washington D.C.; the
Globa Environmental Fund meeting in New Delhi; an IIASA meeting in Austria; and the 14™ European
Biomass Conference in Paris. These illustrate the cross-cutting character of the Task and a very extensive
outreach activity.

Page 18
IEA Bioenergy End-of-Term Report
20 July 2009



In 2006, a workshop ‘Future Visions of Biomass Trade' was jointly arranged with EUBIONET Il for an
invited group of experts in Utrecht. This was part of a research project carried out by the Lappeenranta
University of Technology within the work programme of the Task. The results of the study were presented at
the 39 IEEE International Conference on Management of Innovation and Technology in Singapore. Also, a
major workshop titled ‘ An International Seminar on Developing Bioenergy Markets Focusing on Forest Sector
and Russia was held in October in Lappeenranta, Finland. It was attended by approximately 90 participants,
representing 19 countries. The work of the Task was also presented to a number of other audiences, including:
the World Bioenergy Conference and Exhibition, Jonkoping, Sweden; European Technology Platform for
Biofuels Conference, Brussels, Belgium; UN Commission for Sustainable Development: International
cooperation on bioenergy, New York, USA; Biofuels for Transportation - Global Potential and Implications
for Sustainable Agriculture, Energy and Security in the 21% Century Conference, Washington DC, USA;
Intercoop Europe, 17" General Assembly 2006 ‘Bio-based Economy and the role of Agriculture’ workshop,
Oostende, Belgium; The Way Forward to Sustainable Bioenergy workshop, Brussels, Belgium; Bioenergie -
Welche Forschungsfragen stellen sich? konferenz, Kassel, Germany; Bioenergy Transportation, MareForum,
Rotterdam, The Netherlands;, Growing Fuel in Developing Countries: Lessons from Brazil and Indid
conference, organised by the Global Subsidies Initiative International Institute for Sustainable Development,
Bern, Switzerland; Round-Table conference on ‘Biofuels', Brussels, Belgium; Symposium ‘Kyoto, Bioenergy
and Forests, Copenhagen, Denmark; Expert Meeting organised by UNCTAD; and ‘Participation of
Developing Countriesin New Dynamic Sectors of World Trade', Geneva, Switzerland.

During 2007 the Task organised three joint workshops. The first was a joint workshop with EUBIONET
‘Biomass Palicies and Trade’ in Rotterdam, the Netherlands. The second workshop was a half-day side-event
at the 15™ European Biomass Conference in Berlin. The aim was to highlight developments which ensure
increasing and sustainable biomass production, and their importance for international bioenergy trade. More
than 100 participants representing industry, policy makers, NGO's and academia participated in the event. The
third workshop was in Canada hosted by the Canadian Bioenergy Association (CANBIO), Task 40, and
Bioenergy Focus Ontario. The aims of this workshop were to explore domestic biomass energy options and the
potential for bioenergy trade; highlight progress in Ontario; and undertake a one day study tour. In total, over
155 representatives from industry, academia and policy makers attended the workshop. The work of the Task
was also presented to a number of other audiences including: Fachtagung Holzbrennstoff-Logistik:
Rohstoffbereitstellung — Qualitétsstandards — Mérkte im Rahmen der LIGNA+, Hannover, Germany;
MareForum Investments 2007, Athens — Vouliagmeni, Greece; International Conference on Biofuels,
UNIDO/MPOB, Kuala Lumpur, Malaysia; and at Bioenergy Australia 2007.

In 2008 a workshop was held at the IEA Headquarters in Paris, on the development of meaningful bioenergy
trade statistics. This workshop bought together a range of ingtitutions currently involved in collecting
international biomass trade statistics including the IEA Statistical and Renewable Energy Divisions, Eurostat,
FAO, UNECE/Timber Section, the European Commission, and others. The work of the Task was also
presented to a number of audiences, including: the 2" Symposium on Forest Biomass and Processing
Residues for Energy Production, Gatineau, Canada; World Bioenergy 2008 Conference and Exhibition on
Biomass for Energy, Jonkoping, Sweden; Pellets@las Workshop ‘ The global wood pellet trade — markets,
barriers and opportunities’, Utrecht, the Netherlands; and ‘Biofuels production potentials and the possible
impact of 2 generation fuels and sustainability criteria: Biofuels —a new shipping market’, Lloyds, London,
UK.

11. DISSEMINATION OF RESULTS COMMUNICATION AND OUTREACH
Dissemination of results by the Tasks has been covered in the Sections above.

The ExCo has continued to show lively interest in communication of |EA Bioenergy activities and information
to both Member Countries and the wider international community. There is a wide range of other promotional
material available through the Secretariat. This includes Annual Reports, technical brochures, copies of 1EA
Bioenergy News, the Strategic Plan and position papers. The IEA Bioenergy website underpins this publishing
activity. Specific detals are:

Page 19
IEA Bioenergy End-of-Term Report
20 July 2009



Annual Reports: The Implementing Agreement produces a very substantial Annual Report (124 pp) whichis
used to showcase |EA Bioenergy. It includes a coloured section feature article, a report from the Executive
Committee, and detailed progress reports on each of the Tasks. Also included is key information such as Task
participation, Contracting Parties, budget tables and substantial contact information, plus lists of reports and
papers produced by the Implementing Agreement. A print run of 900 hard copies is supplemented by extensive
electronic distribution. Copies are supplied to IEAHQ for distribution to the REWP and CERT. The Annua
Reports are also available on the |EA Bioenergy website. Feature articles have been: ‘Biofuels for Transport’;
‘Biogas Production and Utilisation’; ‘Options for Trading Bioenergy Products and Services'; ‘Biomass
Pyrolysis’; ‘Moving with the Times and ‘Biorefineries. adding value to the sustainable utilisation of biomass'.
Usually this coloured section is aso produced as an independent booklet.

Status Reports for REWP: Since October 2002 the Secretary has been providing Status Reports according to
the template provided by IEAHQ. These are prepared following each ExCo meeting. They include contact
details for the current Chairman, outcomes from the last ExCo meeting, Contracting Parties, Executive
Committee membership, Task Leaders and Operating Agents. There is also information on the annua budget,
Task participation, ExCo workshops, ExCo study tours, publications produced, and the upcoming ExCo
meetings. To date 15 of these reports have been supplied through the Desk Officer. Feedback on this reporting
has been very limited.

| EA Bioenergy Website: The ExCo has decided that the website is a pivotal element in the IEA Bioenergy
communication strategy. A new version was launched in early 2006. It provides improved functionality and
flexibility and some useful new features such as improved maintainability, adaptability for the future, and
statistical reporting functionality. There are over 11,000 hits on the website each month. 80% of the visitors
come directly to the site which suggests that most visitors know of the site and are using it. On average there
are 370 sessions per day. The most popular areas of the website are the Library and the Media Centre with
about 95 downloads per day. The Media Centre contains key material in popular format for a variety of
audiences.

Another important element of the website isthe ‘Members' area. Thisis very comprehensive and includes the
following features: ExCo meeting documents; ExCo Final Minutes;, Task Technology Reports; Workshops
(also available in the public area); IEAHQ Status Reports; Current Task Progress Reports; Biomass and
Bioenergy Updates, ExCo Guidelines; the Implementing Agreement text; and current Annex documents.

The ‘Contact Us' menu item on the website is becoming increasingly popular. These enquiries are handled by
the Secretary where possible but the more technical requests are passed to the appropriate Task Leader. This
feature currently generates about 170 enquiries per year and is increasing. The Task Leaders have been very
helpful in providing expert replies. Three typical examples are as follows.

ubject: Difference between synthetic ethanol and bioethanol

From: Ninel Lazar; Romania

Is there any difference in terms of the composition and structure of the final product between the synthetic
ethanol and the bioethanol? How can a regulatory authority make the difference between the ethanol
produced from biomass and the synthetic, chemical ethanol? Is there any standard or reference method that
might be used for making difference between the two sources of ethanol at the stage of final product?

Response from Warren Mabee, Associate Task Leader, Task 39: Thanks very much for your inquiry. The short
answer is no; the structure of the ethanol product from bioconversion or from thermochemical synthesis
pathways is the same, and after distillation/purification doesn't contain any other alcohols, etc. The issues
around hydrous/anhydrous alcohol remain with both systems (i.e., you can't achieve 100% ethanol through
distillation; azeotropic dehydration (usually with benzene) is required to get pure or anhydrous alcohol. If
different azeotropes are used with different platforms, it might be possible to trace the source of the ethanol by
analyzing the trace amounts of the azeotrope applied. From a regulatory perspective, this might be a method
to differentiate products between the two systems. A government might choose to incentivise one production
pathway over another based on perceived benefits identified through life cycle assessment, net energy balance,
or material balance. | am not aware of any standard reference method used to distinguish between these
sources of ethanoal. | hope that the answer above is useful!
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Subject: Wholesalers and retailers of wood pelletsin EU countries

From: Hitoshi Komeda, Japan

Hello, my name is Hitoshi Komeda, Manager of Kansai Electric Power in Japan. We have the plan to establish
the wood pellet company with the Canadian company. Because our government set the RPS (Renewable
Portfolio Standard) clause in 2004, and we have been allocated the ratio of the reduction of emission in CO2.
So, we decided to burn the wood pelletsin fossil fuel plant to keep up with the allocation. But, the wood pellets
will be left over in our company and | think these wood pellets will be sold in EU countries. My question is,
could you tell me the numbers of wholesalers and retailers of the wood pellets? If there are enough companies
in EU, we will sell themin the special price.

Response from Jaap Koppejan, Assistant Task Leader, Task 32: The European pellet industry is currently very
fragmented, consisting of hundreds of different companies producing and distributing pellets through all
possible channels. The market is however under restructuring, with a handful producers and distributors
expected to deliver 80% of the demand in a few years time. Demand for pellets is still booming, and some
major pellet suppliers expect that consumption will again triple from the current level in the next three years.
In Germany alone, pellet production is further expanded this year from 1.2 million tonnes to 2.4 million tonnes
of wood pellets. There is demand for pellets both in domestic scale, industrial scale and for co-firing
applications. Particularly co-firing is growing rapidly in the Netherlands, UK, Belgium, and Germany. One
coal-fired power plant in the Netherlands already consumers some 400 ktons of pellets per annum. Domestic
applications are particularly used in countries that now mainly use heating oil, such as Germany, Austria,
Denmark and Swveden and recently also Finland. | hope this more-or-less gives the broad impression that you
arelooking for.

Subject: Model AD plant in Europe for municipal/retail food waste

From: Mike Walters, England

| am the Operations Manager Recycling & Waste for the John Lewis Partnership and am trying to identify
where representatives from my business and local councils may see an established 'best practice' anaerobic
digestion plant within Europe that is taking food waste from door step collections and supermarket operations.
| very much enjoyed listening to a recent speech by Clare T Lukehurst at Reading University and believe a
suitable operation may exist in Germany, but not sure where. | would be extremely grateful for any help and
advice you can provide.

Response from David Baxter, Task Leader, Task 37: As you will know, anaerobic digestion (AD) of biowaste
to produce biogas and bio-fertiliser is rapidly gaining interest in Europe due to the landfill directive
requirements. As a consequence a humber of countries have initiated projects, not least the UK. In fact, one of
the very good examples of biowaste treatment from separately collected household food waste and
supermarket food waste is to be found in Ludlow, Shropshire. For a brief overview please see:
http: //mamw.greenfinch.co.uk/foodwastedigesters _section/sshd.htm . The person responsible for the plant and
the technology is Michael Chesshire (contact details on website). The plant has been in operation for about 3
years. Swveden has probably the longest track record on biowaste treatment using AD in Europe and the
Vasteras plant is one of the best established and one that can usually be visited. The plant has been in
operation for about 4 years and takes in separately collected biowaste from about 130,000 households and
grease trap material from food processers and co-digests the food waste with agricultural residues (ley crop).
The biogas is up-graded to vehicle grade biomethane for use in local buses. For information on the Vasteras
plant see attached summary sheets. If you need additional help, please do not hesitate to let me know.

| EA Bioenergy News: The newsletter IEA Bioenergy News remains popular. The newsletter is distributed in
June and December each year which follows the pattern of ExCo meetings. A free subscription is offered to all
interested and there is a wide distribution outside of the normal |EA Bioenergy network. The newsletter is
produced in electronic format and is also available from the IEA Bioenergy website. Each issue has an
editorial on bioenergy in a Member Country. In the period under review the following have been featured:
Switzerland, Canada, Denmark, Ireland, France, Sweden, USA, Germany, Norway, Croatia, and the
Netherlands.

Strategic Papers: Creation of the Strategic Fund and the appointment of the Technica Coordinator have
facilitated production of policy-oriented outputs. They focus on key issues that may arise in the near future and
in most cases are designed to provide valuable input to policy-development. This change in how the
Implementing Agreement operatesis still awork in progress. The publications produced are widely distributed
in hard copy and are available on the IEA Bioenergy website. Together they provide valuable guidance to the
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Executive Committee, the Member Countries of IEA Bioenergy, and any other interested parties. The
followi ng publications have been produced or are in the process of being produced:
Benefits of Bioenergy (IEA Bioenergy: ExCo: 2005:01)
Potential Contribution of Bioenergy to the World's Future Energy Demand (IEA Bioenergy: ExCo: 2007:02)
Gaps in the Research of 2™ Generation Transportation Biofuels (IEA Bioenergy: T41(2): 2008:01)
Synergies and Competition in Bioenergy Systems (IEA Bioenergy: T41(1): 2008:01)
From 1st- to 2nd-Generation Biofuel Technologies: An overview of current industry and RD&D activities
—ajoint Task 39 and IEAHQ report (124 pp, Nov. 2008)
Bioenergy - A Sustainable and Reliable Energy Source: A review of status and prospects. (In press)
Life Cycle Analysis of Biomass Fuels, Power, Heat, and Products as Compared to their Petroleum
Counterparts and Other Renewables. (In prep.)
Handbook of Pellet Production and Utilisation (In prep.)
Better Use of Biomass for Energy — joint project with IEA RETD. (In prep.)
Bioenergy and Land Use Change — joint project with the Swedish Energy Agency. (In prep.)

ExCo Workshops: At ExCo53 it was decided to create time for strategic topics at ExCo meetings and to use
the first day of each meeting for a technical workshop on a topic of high priority. The invited speakers are
international experts in their field. A ‘proceedings from each workshop is published and made available on
the IEA Bioenergy website. The complete list of workshops is a follows:

ExCo54: Liquid Biofuels from Black Liquor Gasification (IEA Bioenergy ExCo:2007:03)

ExCo55: Co-utilisation of Biomass with Fossil Fuels (IEA Bioenergy ExCo: 2006:02)

ExCo56: Integrated Waste Management and Utilisation of the Products (IEA Bioenergy ExCo:2009:02)

ExCo58: Availahility of Biomass Resources, Certification/Sustainability Criteriaand Land use and

Bioenergy in the Kyoto and post-Kyoto Framework (IEA Bioenergy ExCo:2008:02)

ExCo59: The Biorefinery Concept. The proceedings were produced by BCS Incorporation, under contract

to USDOE.

ExCo60: Innovation in the Field of Bioenergy Business Development (IEA Bioenergy ExCo: 2008:03)

ExCo61: Biofuelsfor Transport — Part of a Sustainable Future? (IEA Bioenergy ExCo:2008:04)

ExCo63: The Impact of Indirect Land Use Change (ILUC) (In prep.)

At ExCo57 and ExCo62 the workshop day was used for ‘in-house’ planning.

Sponsorship/Conferences. Sponsorship of, and active participation in, magor conferences was identified as
one of the best mechanisms for increasing the profile of IEA Bioener ndgy and the work undertaken in the
Implementing Agreement. To this end the ExCo has co-sponsored the 2™ World Biomass Conference, Rome,
Italy, May 2004 (US$10,000); the Science in Therma and Chemical Biomass Conversion, Victoria BC,
Canada, June 2004 (US$5,000); 14™ European Biomass Conference, Paris, France, October 2005 (US$5,000);
Success and Visions for Bioenergy, Salzburg, Austria, March 2007 (US$3,000); ‘ Thermochemical Biomass
Conversion Science, Chicago, USA, September 2009 (US$5,000) and the IEA Bioenergy Multi-Task
Conference, Vancouver, Canada, August 2009 (US$15,000).

| EA Bioenergy Updates: Another element of outreach by IEA Bioenergy is contributions under the banner of
‘|EA Bioenergy Update’. These are provided to the Biomass and Bioenergy Journal. This initiative provides
excellent access to bioenergy researchers worldwide as the journa finds a place in major libraries. In the
period under review 28 contributions have been provided. These have covered news from the Executive
Committee, overviews of progress by the Tasks, Technology Reports from the Tasks, and short articles from
the Member Countries. Specia items in this series have aso included a comprehensive review paper
‘Observations on the Current Status of Biomass Gasification' prepared by Task 33; and a summary of the
address ‘Bioenergy: a complex matrix, full of opportunities and dependent on policy instruments by the
Chairman, at the opening Plenary Session of the 14th European Biomass Conference.

NEET Initiative: |IEA Bioenergy has been supportive of the NEET initiative. Chairman, Josef Spitzer attended
the event in Moscow in September 2008 and made a presentation on |EA Bioenergy. It is planned that Adam
Brown, the Technical Coordinator will attend the upcoming NEET event in India. In addition, a PowerPoint
presentation on IEA Bioenergy was prepared and this has been used by Roberto Vigotti in Beijing and Antonio
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Pfliger in Brasilia; November 2007. A comprehensive set of IEA Bioenergy publications was also sent to
Beijing and M oscow.

OPEN Energy Technology Bulletin: IEA Bioenergy has a good working relationship with the Editor of this
Bulletin, and IEA Bioenergy publications are regularly featured. Readers can access these items through the
web links provided.

ExCo Member Recognised: Ir Kees Kwant, the Member for the Netherlands, was recently recognised when he
received the prestigious Platform Bioenergy Award 2009. The award was in recognition of his role as a
promoter of bioenergy and as a matchmaker between the different stakeholders both in the Netherlands and
internationally. Kwant is a firm advocate of the innovation which is needed to achieve cost-effective and
socialy accepted forms of bioenergy. His attributes of enthusiasm and diplomacy were highlighted.

12. INTERACTION WITH IEA HEADQUARTERS/REWP

There is regular contact between the IEA Bioenergy Secretariat, and IEAHQ in Paris and active participation
by ExCo representatives in relevant meetings, e.g. Ir Kees Kwant and Dr Adam Brown attended the workshop
on ‘ Sustainability of Renewables in April 2008, and Kwant made a presentation on ‘ sustainability’ within [EA
Bioenergy.

In May 2006, in conjunction with ExCo57 in Paris, 27 ExCo Members and 9 IEAHQ staff participated in a
joint meeting. There were some excellent presentations including one from the Desk Officer, Peter Tulgj, titled
‘Bioenergy IA/IEA Collaboration Opportunities’. He outlined some of the things that could be improved; e.g.,
visibility at IEAHQ level, better marketing of 1A products, participation in REU projects and new joint
projects, and the ability to respond quickly to emerging issues. He also detailed a number of current
collaboration opportunities including the World Energy Outlook, policy analysis, statistics, biofuels, and the
NEET (G8) initiative. The meeting ended with a wide ranging discussion, including identification of
opportunities for information sharing and collaboration on projects of mutual interest. Both parties found the
meeting very helpful.

On 1 January 2007, Dr Adam Brown commenced his role as Technical Coordinator and this greatly improved
the capacity for the Implemerting Agreement to liaise and collaborate with Headquarters. The need for this
position arose, in part, from the rapidly increasing requests from IEAHQ for input on emerging issues, project
collaboration, commenting on draft publications and attendance at workshops and meetings. His work in the
first year included attendance at the IEA Technology Fair, linking with key IEAHQ staff, and developing a
communication strategy. This role has continued through 2009 with more networking with IEAHQ staff,
coordination of comments on draft reports in the renewable energy area, producing a contribution for the
‘Cutting Edge’ publication, and planning to represent the Bioenergy Agreement at the upcoming NEET
workshop in India

ExCo Members, the Technical Coordinator and the Tasks provided comments and input to various IEAHQ
publications including the report ‘Renewable Energy Heating and Cooling — untapped Potentia’; the ‘The
Energy Technology Perspectives 2008' publication; and the IEA report on ‘Landfill Gas to Energy Global
Palicies’. A joint effort between Task 39 and IEAHQ led to the production and publication of the report ‘From
1st- to 2nd-Generation Biofuel Technologies: An overview of current industry and RD&D activities' (124 pp)
which has been very well received and which is widely cited.

A comprehensive dide presentation on IEA Bioenergy was developed by the Technica Coordinator and
Secretary for use at high-level meetings and workshops including the Networks of Expertise in Energy
Technologies (NEET) workshops in China and Brazil.

The ExCo are supportive of the opportunity to publish materia in the new four page technical fact sheet series
Energy Technology Essentids (ETE'S) in conjunction with Headquarters, especially as these will be used at
IEA Ministerial meetings and other policy-type meetings, including G8 gatherings and NEET initiative
workshops. At the direction of the ExCo ten ETE's were prepared by the Tasks. These have now been
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reviewed and edited under the guidance of the Technical Coordinator and will hopefully be published by
IEAHQ.

Each year information is provided to Dr Peter Fincki/Dr Nils-Olof Nylund, Vice Chairmen of the End Use
Working Party (EUWP) for the Transport sector. This is needed for the report they prepare for the autumn
meeting of the EUWP and forms part of the exchange of information between Implementing Agreements and
the Working Party.

Chairman, Kyriakos Maniatis, attended the REWP 52 meeting in Berlin to present the work and progress of
IEA Bioenergy. This was a new mechanism for the REWP and IEA Bioenergy was the first Implementing
Agreement to be invited. He used the opportunity to raise some important issues. He reported to the ExCo that
the REWP was very satisfied with |[EA Bioenergy and with the changes the ExCo has mede in recent years,
especialy those related to policy-orientated outputs and quality publications. Items discussed included the
need for a communication plan; the importance of sustainability issues; publication of ETE Briefs; and
possibilities for project collaboration.

13. ACTIONSTO IMPROVE THE AGREEMENT AND ITSACTIVITIES

The changes reported in the last End-of-Term Report have continued in the period under review. Specificaly,
the work continues to be organised in a larger number of Tasks, each with very focused objectives. The
funding for al of the Tasks as well as the ExCo Secretariat is managed through the ExCo Secretary. Thus, al
the funding is handled by one office and all the budgets are in US dollars. By this, the ExCo has achieved a
more consolidated, focused and cost-efficient programme.

Since the ExCo meeting with IEAHQ staff in Paris in May 2006 the networking, information sharing,
outreach, and collaboration on specific projects has intensified. In part, this has been facilitated by the
appointment of a Technical Coordinator (see below). The mid-term review between Chairman, Kyriakos
Maniatis, and REWP 52 was also an important event. It reinforced that the new focus on policy-orientated
outputs and quality publications was being recognised. There was also agreement on the need for a
communication plan, afocus on sustainability, publication of appropriate ETE briefs and project collaboration
on items of mutual interest. Since that time, the Implementing Agreement has responded in these areas.

Some of the main changes have been:

Membership: The membership was increased from 20 to 22 with South Africa, and Germany joining the
Agreement. In addition Korea and Turkey have the opportunity to join in the immediate future.

New Tasks: Three new Tasks commenced in the period under review.

- Task 40: Sustainable International Bioenergy Trade — Securing Supply and Demand commenced in 2004

with the Netherlands as the Operating Agent. The vision of this Task is that global bioenergy trade will
develop over time into a‘commodity market’ which will secure supply and demand in a sustainable way.
Task 41: Bioenergy Systems Analysis commenced in 2005. It provides the ExCo with highly qudified
teams to carry out carefully selected projects. The objective is to supply decision makers with scientificaly
sound and politically unbiased analyses and conclusions needed for strategic decisions related to research
or policy issues. The scope is defined as ‘ system analysis of bioenergy pathways and the lirks to policy and
market issues . To date, two projects have been compl eted.
Task 42: Biorefineries: Co-production of Fuels, Chemicals, Power and Materials from Biomass
commenced in 2007 with the Netherlands as the Operating Agent. The objective is to assess the worldwide
position and potentia of the biorefinery field and to gather insights that will indicate new processing routes
for the simultaneous manufacture of transportation fuels, added-value chemicals, power, and materials.

Technical Coordinator: In January 2007, the position of Technical Coordinator was created. The need for this
position had arisen from the rapidly increasing requests from the REWP Secretariat at IEAHQ and aso to
provide a coordinating mechanism between the Tasks and the Executive Committee and a link between Tasks
for projects where more than one Task was contributing. Dr Adam Brown was appointed. He reports to the
Chairman and provides technical support on a project-by-project basis. An important outcome from this
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appointment is a significant improvement in the capacity of the ExCo to undertake policy-relevant projects
with the Tasks and through external experts. This appointment has also facilitated networking and
collaboration with IEAHQ staff and increased responsiveness of the Implementing Agreement to requests from
IEAHQ.

Strategic Fund: From 2005, 10% of the Task funds have been reserved for ExCo specified work. The idea is
that these funds will be used to increase the policy-relevant outputs of IEA Bioenergy. The level of funding
created is around US$128,000 per year (2009 figure).

Strategic Outputs: Creation of the Strategic Fund and the appointment of the Technical Coordinator have
facilitated production of policy-oriented outputs. This change in how the Implementing Agreement operatesis
still awork in progress. To date, 6 significant publications have been produced and 5 more are in the process
of being produced, (see pages 21-22). These publications are widely distributed in hard copy and are available
on the |IEA Bioenergy website. Together they provide valuable guidance to the Executive Committee, the
Member Countries of |IEA Bioenergy, and any other interested parties.

ExCo Workshops:. From 2004 the ExCo decided to create increased time for strategic topics at ExCo
mestings. It decided to use the first day of each meeting for a technical workshop on atopic of high priority.
This practice has continued through 2009. The workshops include external contributions from technology
developers, industrial practitioners, policy advisors and others to provide a strong platform for discussion. The
presentations along with a ‘proceedings from each workshop are formally published and made available on
the |EA Bioenergy website. This initiative has proved extremely valuable. The main beneficiary is the ExCo
itself, athough the outcomes are of considerable benefit to awide variety of stakeholders.

Industry: Industry involvement is increasing significantly through the wide variety of mechanisms offered by
the Implementing Agreement. These include the representatives/companies nominated as ‘National Team
Leaders (Appendix 1) and industry participation in Task project work, workshops and seminars, technical
sessions at conferences, site visits, study tours, and ‘industry days' (see pages 10-19, and the progress reports
by the various Tasks in the IEA Bioenergy Annua Reports). In general, there is a strong element of outreach
to industrial stakeholders from these activities.

Communication/Outreach: There has been a major effort in the area of communication/outreach. Through
the work of the Technical Coordinator an overall communication plan is being developed. As illustrated in
Sections 10, 11, and 12 of this report communication and outreach are major activities at both the ExCo and
Task levels. At the ExCo leve there is a well-developed suite of reports produced on an annual or biannual
cycle, viz. Annual Reports, Status Reports, Newdetters, Updates, plus regular contributions to IEAHQ's
projects and publications. The latter includes participation in the NEET initiative, contributions to the OPEN
Energy Technology Bulletin, and preparation of ETE Briefs. The Tasks make a major effort to reach their
stakeholders through a variety of mechanisms. Examples included in this report are Task 32 with its effort in
China (page 16) and its international workshops (page 17); and Task 40 with its very active, worldwide
programme of meetings, workshops, and conference presentations (pages 18-19). The global availability of
|EA Bioenergy work is facilitated through the IEA Bioenergy website and the Task websites.

Overall, |IEA Bioenergy achieved a great deal in the period 1 January 2004 to 31 December 2009. We are
pleased to have the opportunity to document the achievements in technology development and deployment by
the Tasks; in networking, communication, and outreach; in expanding policy-orientated outputs; and overal in
making this Implementing Agreement as efficient and effective as possible. The Member Countries
unanimously support continuation of the Agreement to 31 December 2014.

Signed: Dr Josef Spitzer
Chairman 0¥ el

Mr Birger Kerckow
Vice Chairman
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APPENDIX 1: Key Participantsin each Task

Each Task is organised with ‘National Teams' in the participating countries. The contact person (National Team L eader)
in each country islisted below:

TASK 29 — Socio-economic Driversin Implementing Bioenergy Projects

Operating Agent: Kieran Power, Department of Energy and Climate Change (DECC), United Kingdom
Task Leader: Keith Richards, TV Energy Ltd, New Greenham Park, Newbury, UK

Country National Team L eader Institution

Austria Reinhard Madlener SERI — Sustainable Europe Research Ingtitute
Canada Bill White Natural Resources Canada, CFS

Crodtia Julije Domac North-West Croatia Regiona Energy Agency
Ireland Clifford Guest Tipperary Ingtitute

Japan Kenji Kuninishi NEDO

Norway Anders Lunnan Norwegian Forest Research Institute

UK Keith Richards TV Energy Ltd

TASK 30— Short Rotation Cropsfor Bioenergy Systems

Operating Agent: Bjorn Telenius, Ministry of Enterprise, Energy and Communications, Sweden.
Task Leader: Goran Berndes, Chalmers University of Technology, Sweden

Country National Team L eader Institution
Australia Brendon George NSW Department of Primary Industries
Brazil Laércio Couto RENABIO
Canada Andrew Gordon University of Guelph
Ity Fabrizio Rossi Agriconsulting S.p.A.
Giovanni Scola Agriconsulting Sp.A.
The Netherlands Jan van Esch Ministry of Agriculture, Nature and Food Quality
New Zedland lan Nicholas Scion
Sweden Goran Berndes Chalmers University of Technology
UK Keith Richards TV Energy Ltd
USA Bryce Stokes USDA Forest Service

TASK 31 — Biomass Production for Energy from Sustainable Forestry

Operating Agent: Ed Hogan, Natural Resources Canada, Canada
Task Leader: Jim Richardson, J. Richardson Consulting, Canada

Country National Team Leader Institution
Canada Jeff Karau Canadian Forest Service
Denmark Niels Heding Forest & Landscape Denmark
Finland Antti Asikainen Finnish Forest Research Institute
Dominic Roser Finnish Forest Research Institute
Germany Jorg Schweinle Federal Research Ingtitute for Rural Areas, Forestry

and Fisheries (VTI)

The Netherlands

Gerard Grimberg

Ministry of Agriculture, Nature & Food Quality

Norway Simen Gjalgg Norwegian Forest Research Institute
Sweden Gustav Egnell Swedish University of Agricultura Sciences
UK Andy Hall (to Oct. 08) UK Forest Research

Stephanie Roux (from Nov. 08) UK Forest Research
USA Dan Neary USDA Forest Service

Bryce Stokes USDA Forest Service
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TASK 32 — Biomass Combustion and Co-firing

Operating Agent: Kees Kwant, SenterNovem, the Netherlands
Task Leader: Sjaak van Loo, Procede Group BV, the Netherlands

Country National Team L eader Institution
Austria Ingwald Obernberger Technical University of Graz
Belgium Mike Temmerman Département de Génie Rural
Canada Sebnem Madrali Department of Natural Resources
European Commission Erich Nagele European Commission — DG Research
Denmark Anders Evald Force Technology
Finland Pasi Vainikka VTT Energy
Germany Hans Hartmann Technologie- und Foerderzentrum Straubing
Ity Silvia L attanzi ENEL Sp.A.
The Netherlands Sjaak van Loo Procede Group BV
Jaap Koppegjan Procede Group BV
Edward Pfeiffer KEMA
Kees Kwant SenterNovem
Norway @yvind Skreiberg SINTEF
Sweden Claes Tullin Swedish National Testing and Research Ingtitute
Switzerland Thomas Nussbaumer Verenum
UK William Livingston Doosan Babcock Energy Limited

TASK 33 — Thermal Gasification of Biomass

Operating Agent: Paul Grabowski, US Department of Energy, USA
Task Leader: Suresh P. Babu, Ingtitute Fellow, Gas Technology Institute, USA

Country National Team L eader Institution
Austria Hermann Hofbauer University of Technology
Reinhard Rauch University of Technology
Canada Fernando Preto Natural Resources Canada
Denmark Henrik F. Chrigtiansen Danish Energy Agency
Erik Winther DONG Energy
European Commission Philippe Schild European Commission, DG Research
Finland Ilkka Hannula VTT Energy
Matti Neiminen VTT Energy
EsaKurkda VTT Energy
Germany Thomas Kolb Forschungszentrum Karlsruhe
Itay Giuseppe Fiorenza ENEA
The Netherlands Bram van der Drift ECN
New Zedand Shusheng Pang University of Canterbury
lan Gilmour University of Canterbury
Chris Williamson University of Canterbury
Sweden LarsWaldheim TPS Termiska Processer AB
Mehri Sanati LTH
Switzerland Ruedi Buhler Umwet & Energie
Serge Biollaz Paul Scherrer Institute Sl
USA Richard Bain NREL
Vann Bush GTI

TASK 34 — Pyrolysis of Biomass (from 1 January to 31 December 2009)

Operating Agent: Paul Grabowski, US Department of Energy, USA
Task Leader: Doug Elliott, Battelle PNNL, USA

Country National Team L eader Institution

Audtrdia Damon Honnery Monash University

Finland Anja Oasmaa VTT (Technical Research Centre of Finland)

Germany Dietrich Meier Federal Research Ingtitute for Rural Aress, Forestry and
Fisheries (VTI)

USA Doug Elliott Battelle PNNL
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TASK 34 — Pyrolysis of Biomass (ended 31 December 2008)

Operating Agent: Kyriakos Maniatis, European Commission, Belgium
Task Leader: Tony Bridgwater, Aston University, United Kingdom

This Task isajoint programme between IEA Bioenergy and the European Commission, coordinated by Tony Bridgwater.
The members of PyNe are those with a recognised interest in biomass pyrolysis as listed below, although other members
of ThermalNet will inevitably participate in, and contribute to, the work of the Task.

Country National Team L eader Institution
Audtria Maximilian Lauer Joanneum Research
European Commission* Tony Bridgwater Aston University
Finland Anja Oasmaa VTT Energy
France Philippe Girard Cirad Forét
Germany Nicholas Dahmen FZK
Dietrich Meer Federal Research Ingtitute for Rural Areas, Forestry and
Fisheries (VTI)
Ity Columba Di Blasi University of Naples
David Chiaramonti University of Florence
The Netherlands Wolter Prins BTG
Paul de Wild ECN
Norway* Morten Gronli University of Trondheim
UK Tony Bridgwater Aston University
USA* Doug Elliot PNNL

* Formal participation isthrough |EA Bioenergy

Task 36 — Integrating Energy Recovery into Solid Waste Management Systems

Operating Agent: Kieran Power, Department of Energy and Climate Change (DECC), United Kingdom

Task Leader: Niranjan Patel, Partnerships UK (PUK), UK

Country National Team L eader Institution

Canada René Pierre Allard Natural Resources Canada
European Commission David Baxter JRC Petten

France Elisabeth Poncelet ADEME

Germany Helmut Seifert Forschungszentrum Karlsruhe
Italy Giovanni Ciceri CES| RICERCA Sp.A
Netherlands Timo Gerlagh SenterNovem

Norway Lars Sorum SINTEF

Sweden Evaena Blomgvist SP Sweden

UK Paul James Ramboll

TASK 37— Energy from Biogas and Landfill Gas

Operating Agent: Sandra Hermle, Swiss Federa Office of Energy, Switzerland

Task Leader: Arthur Wellinger, Nova Energie GmbH, Switzerland

Country National Team L eader Institution

Austria Rudolf Braun IFAT; Dept of Environmental Biotechnology

Canada Jody Anne Barclay CETC-O, NRCan

Denmark Jens Bo Holm-Nielsen University of Southern Denmark

European Commission David Baxter JRC Petten

Finland Martti Jormanainen Envipro Ky

France Olivier Théobald ADEME

Germany Peter Weiland Federal Research Institute for Rural Aress, Forestry and
Fisheries (VTI)

The Netherlands Mathieu Dumont SenterNovem

Sweden Anneli Petersson Swedish Gas Technology Centre

Switzerland Arthur Wellinger Nova Energie GmbH

UK Clare Lukehurst Probiogas UK
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TASK 38 — Greenhouse Gas Balances of Biomass and Bioenergy Systems

Operating Agent: Josef Spitzer, Joanneum Research, Austria

Task Leader: Neil Bird, Joanneum Research, Austria
Co-Task Leader: Annette Cowie, New South Wales Department of Primary Industries,

Country National Team Leader Institution
Australia Annette Cowie New South Wales Department of Primary Industries
Audtria Susanne Woess-Gallasch Joanneum Research
Belgium Florence Van Stappen Walloon Agricultural Research Centre
Crodtia AnaKojakovic Energy Institute Hrvoje Pozar
Finland K. Pingoud / S. Soimakallio VTT Technical Research Centre of Finland
Germany Sebastian Rueter Federal Research Ingtitute for Rural Aress, Forestry and
Fisheries (VTI)
Sweden Kenneth Mdllersten Swedish Energy Agency
Leif Gustavsson Mid Sweden University
USA. Mark Downing Oak Ridge National Laboratory

TASK 39 — Commercialising 1% and 2"! Generation Liquid Biofuels from Biomass

Operating Agent: Ed Hogan, Natural Resources Canada, Canada

Task Leader: Jack Saddler, University of British Columbia, Canada

Country National Team L eader Institution

Australia Les Edye Queensland University of Technology
Austria Manfred Worgetter Federal Institute for Agricultural Engineering
Canada Don O’ Connor (S&T)2 Consultants Inc.

Denmark Michael Persson Inbicon A/S

Henning Jargensen
Birgitte Ahring
Lisbeth Olsson

University of Copenhagen
Technical University of Denmark
Biocentrum-DTU

European Commission

Kyriakos Maniatis

European Commission — DG Energy and Transport

Finland

T. Makinen/ N. von Weymarn

VTT Biotechnology

Germany Axel Munack Federal Research Ingtitute for Rural Aress, Forestry and
Fisheries (VTI)
Ireland Jerry Murphy University College Cork
Japan Y ukinori Kude NEDO
Shiro Saka Kyoto University
The Netherlands John Neseft SenterNovem B.v.
Norway J. Sandquist/R. Khalil/L. Sgrum SINTEF
Karin @yaas PFI
South Africa Xolile Mtwa Department of Minerals and Energy
Sweden B. Hahn-Hégerdal / G. Zacchi LTH/Lund University
Alice Kempe Swedish Energy Agency
UK Tony Sidwell British Sugar
Kieran Power Department for Energy and Climate Change
USA Mike Himmel / Jm McMillan USDOE - NREL
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TASK 40 — Sustainable I nternational Bioenergy Trade: Securing Supply and Demand

Operating Agent: Kees Kwant, SenterNovem, the Netherlands

Task Leader (Scientific): André Faaij, Copernicus Institute, Utrecht University, the Netherlands
Task Leader (Administrative): Peter-Paul Schouwenberg, , Duferco Energy International, Switzerland

Country National Team L eader Institution
Austria Lukas Kranzl Vienna University of Technology
Belgium Luc Pelkmans VITO - Flemish Institute for Technological Research
Didier Marchal Walloon Forest Service, Service Public de Wallonie
Brazil Arnaldo Walter University of Campinas
Paulo Dolzan University of Campinas
Canada Terry Mcintyre Environment Canada
Douglas Bradley Climate Change Solutions
European Commission Mihai Tomescu European Commission
Finland Tapio Ranta Lappeenranta Technica University
Juss Heinimo Lappeenranta Technical University
Germany Uwe Fritsche Oeko-Institut
Ity Alessandro Berti API Nova Energia
Maurizio Cocchi ETA - Renewable Energies
Japan Shinichi Goto Nationd Institute of Advanced Industrial Science and
Technology
Netherlands Andre Faaij Copernicus Institute, Utrecht University
Peter-Paul Schouwenberg Duferco Energy International
Martin Junginger Copernicus Ingtitute, Utrecht University
Norway @yvind Leistad Enova SF
Birger Solberg Norwegian University of Life Sciences
Sweden Bo Hektor Svebio
UK Jeremy Woods Imperia College
Frank Rosillo-Cadlle Imperial College
USA Richard Hess Idaho National Laboratory
Richard Nelson Kansas State University

TASK 41 — Bioenergy Systems Analysis

Project 1: Bioenergy — Competition and Synergies
Operating Agent: Bjorn Telenius, Swedish National Energy Administration, Sweden
Project Leader: Sven-Olov Ericson, Ministry for Sustainable Development, Sweden

Country National Team L eader Institution

Germany Birger Kerckow Fachagentur Nachwachsende Rohstoffe eV. (FNR)
Sweden Bjorn Telenius Swedish Energy Agency

UK Kieran Power Department of Energy and Climate Change

USA Paul Grabowski USDOE

European Commission Kyriakos Maniatis DG Energy and Transport

Project 2: Analysisand identification of gapsin fundamental research for the production of second generation liquid

transportation biofuels

Operating Agent: Mr Paul Grabowski, US Department of Energy, USA

Project Leader: Dr Michael Ladisch, Purdue University, USA

Country National Team L eader Institution

Finland Kai Sipila VTT

The Netherlands Kees Kwant SenterNovem

Sweden Bjorn Telenius Swedish Energy Agency

UK Kieran Power Department of Energy and Climate Change
USA Paul Grabowski USDOE

European Commission Kyriakos Maniatis DG Energy and Transport
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TASK 42 — Biorefineries: co-production of fuels, chemicals, power and materials from biomass

Operating Agent: Kees Kwant, SenterNovem, the Netherlands

Task Leader: Ed deJong, Avantium Technologies B.V ., the Netherlands

Country National Team L eader Institution

Austria Gerfried Jungmeier Joanneum Research
Michael Mandl Joanneum Research

Canada Connie Phillips Alberta Agriculture and Rural Development
Maria Wellisch Natural Resources Canada

Denmark Henning Jorgensen University of Copenhagen

loannis Skiadas University of Aalborg
European Commission Maria Georgiadou EC
France Jean-Cristophe Pouet Ademe
Léonard Boniface Ademe
Germany Thomas Willke Federal Research Ingtitute for Rural Areas, Forestry and
Fisheries (VTI)
Ireland Patrick Walsh Galway —Mayo Institute of Technology
Itay Isabella De Bari ENEA
The Netherlands Ed de Jong Avantium Technologies B.V.
René van Ree WUR-AFSG
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