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Biogas Production and Utilisation
Anaerobic digestion (AD) is the most promising method of treating the organic
fraction of municipal solid waste (MSW) and other organic wastes. Anaerobic
bacteria convert the biomass into a biogas or landfill gas that can be used to generate
energy. This paper provides an overview of the status of AD. It collates policy issues
which influence the deployment of AD technology, facility design concepts, energy,
economic, and environmental issues relating to AD. It is a summary of the work
completed within Task 37 and was compiled by Dr Arthur Wellinger, the Task Leader.
The material has been sourced from a number of Task publications which are available
on the Task website www.novaenergie/iea-bioenergy-task37/index.htm

Introduction
Around the world, pollution of the air and water from municipal, industrial and
agricultural operations continues to grow. The concept of the ‘four R's’, which stands
for Reduce, Reuse, Recycle, and Renewable energy, has generally been accepted as a
useful principle for waste handling.
The emission of CO2 and other greenhouse gases (GHG) has become an important
issue, particularly since Russia has ratified the Kyoto Protocol which came into force
on 16 February, 2005. Governments and industries are therefore increasingly on the
lookout for technologies that will allow for more efficient and cost-effective waste
treatment while minimising GHG. The CO2-trade will even further increase the need for
CO2-neutral technologies.
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When using source separated MSW the cycle can be fully closed. The organic material is recycled to land
and the energy produced meets the process energy requirements of the plant as well as providing a
transport fuel. (Courtesy Kompogas)
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One technology that can successfully treat
the organic fraction of wastes is AD.
When used in a fully-engineered system,
AD not only provides pollution prevention,
but also allows for energy, compost and
nutrient recovery. Thus, AD can convert a
disposal problem into a profit centre. As
the technology continues to mature, AD is
becoming a key method for both waste
reduction and recovery of a renewable
fuel and other valuable co-products.
Worldwide, there are now approximately
150 AD plants in operation and a further
35 under construction using MSW or
organic industrial waste as their principal
feedstock. The total annual installed
capacity is more than five million tonnes,
which has the potential to generate 600
MW of electricity. Waste managers have
found that AD provides environmental
benefits allowing waste disposal facilities
to meet increasingly stringent regulations.
Controlling odour and recovering
nutrients are major drivers in their
decision-making.

The most wide spread system for the treatment of industrial
waste water is the so called UASB reactor. The modern types are
two-stage systems with internal recycling. (Courtesy Alpha
Umwelttechnik)

The use of AD for sewage sludge
stabilisation is well established and the
use of AD as a (pre-) treatment step for industrial wastewater is increasing rapidly, to the
point where there are now more than 2,500 vendor-supplied systems in operation or under
construction throughout the world. Over 30 types of industry have been identified as
having wastewaters amenable to AD treatment, including processors of beverages,
chemicals, food, meat, milk, pulp and paper, and pharmaceutics.

Why Anaerobic
For the treatment of
waste water from
natural rubber
production in Hainan
(PCR) a hybrid filter
was applied where the
lower part of the vessel
works like a UASB and
the upper part is filled
with plastic bodies.
(Courtesy Nova Energie)
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Benefits of Anaerobic Digestion

There are a number of benefits resulting from the use of AD technology.
Waste Treatment Benefits

Energy Benefits

●

Natural waste treatment process

●

Net energy producing process

●

Requires less land than aerobic composting

●

Generates high quality renewable fuel

●

Reduces disposed waste volume and weight
to be landfilled

●

Biogas proven in numerous end-use
applications

Environmental Benefits

Economic Benefits

●

Significantly reduces greenhouse gas
emissions

●

●

Eliminates odours

●

Produces a sanitised compost and
nutrient-rich liquid fertiliser

●

Maximises recycling benefits

Considering the whole life-cycle, it is more
cost-effective than other treatment options

The Anaerobic Digestion Process

In the absence of oxygen, anaerobic bacteria will ferment biodegradable matter into
methane and carbon dioxide, a mixture called biogas. Approximately 90% of the
energy from the degraded biomass is retained in the form of methane. Hence, very
little excess sludge is produced. Biogas is formed solely through the activity of
bacteria.
The AD process occurs naturally in the
bottom sediments of lakes and ponds, in
swamps, peat bogs, intestines of
ruminants, and even in hot springs.
Methane formation is also the process
which stabilises landfill sites. The
widespread natural occurrence of
methane bacteria demonstrates that
anaerobic degradation can take place
over a wide temperature range from
10°C to over 100°C and at a variety of
moisture contents from around 60% to
more than 99%.

6

The potential to operate digesters at
temperatures above 50°C makes the AD
process particularly interesting for

Biogas is formed through the activity of a variety of
different bacteria. The major products are the digestate
which is an excellent fertiliser and the methane which is
an energy carrier. (Courtesy Arthur Wellinger)
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promoting hygiene. In addition to temperature, the anaerobic chemical environment
multiplies the sanitation effect.
In evolutionary terms, anaerobic bacteria are very old, certainly much older than their
aerobic counterparts. The anaerobic bacteria presumably first appeared before oxygen was
a major part of the atmosphere. This accounts for their inability to process lignin, as
woody plants had not yet evolved.

Available Feedstocks for AD
Sewage Sludge
Digestion of sewage sludge provides significant benefits when recycling the sludge back to
land. The digestion process sanitises and also reduces the odour potential from the sludge.
Typically between 30 and 70% of sewage sludge is treated by AD depending on national
legislation and priorities. In countries like Sweden and Switzerland limitations for the field
application of sludge have been introduced. However, AD is still considered an important
step since it produces renewable energy and improves the ability of the sludge to settle
which makes it easier to dry.
In less developed countries, direct AD is the only treatment of waste water. If the digester
is adequately designed and the retention time of the water is long enough, the quality of
the treated water can be excellent.

Agricultural Wastes
Digestion of animal manure is probably the most
widespread AD application worldwide. It produces a
valuable fertiliser as well as biogas. Today, more and more
organic industrial waste materials are added to the
manure which brings increased gas production and creates
an additional income from the gate fee. In countries like
Denmark, Austria and Germany the easily degradable
wastes are becoming scarce and farmers are looking for
alternative substrates (energy crops) such as corn, barley,
Cattle manure is an excellent substrate for biogas
rye or grass. In Germany the income from electricity
production. The yield is not the highest however, it
guarantees a high methane content of up to 63% and
produced from biogas
makes the process more stable. (Courtesy Nova Energie)
made from corn is
higher than using the
same crop to feed fattening beef. Germany and Austria
receive higher feed-in tariffs when the biogas is
produced with crops.
Mature grass is increasingly used as a co-substrate for
digestion. It has high yields of up to 16 tonnes of dry
matter per hectare, even in colder climates and a
reasonably high gas yield

7
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Industrial Wastes
Organic solid wastes from industry are increasingly treated in biogas plants. Even if
some of the substances might be difficult to digest as a sole substrate, in mixture
with manure or sewage sludge they don’t pose any problem. The combined digestion
of different wastes is called co-digestion.
Most of the waste products from the food industry have excellent gas potential and
therefore are in demand by plant operators. Until recently the industry paid the
operators reasonably high gate fees (up to 35 Euro per ton) to accept the waste
products. Now, the operators are starting to pay for the waste materials with the
highest gas potential like fat and vegetable oil. With current high feed-in tariffs they
can easily recover the cost of these wastes.
AD of industrial waste waters is becoming a standard technique. Whilst AD is only
an initial stage in the treatment of high quality water discharge, it can significantly
reduce the cost and size of plant compared to wholly aerobic treatments.

Animal By-products
The inefficient treatment of slaughterhouse waste or improper use of products
produced from it led to the pandemic occurrence of animal diseases throughout
Europe. The EU has therefore
introduced rigorous regulations
on the collection, transport,
methods and procedures of
treatment, and further disposal
of animal by-products, as well
as the use of or trade in the
products (Regulation (EC) No.
1774/2002). The Swiss
Government also released a
comparable regulation.
The waste material is classified
in three categories: Category 1
The new EC regulation (No. 1774/2002) on the utilisation of
products bear increased risk
slaughterhouse waste strongly favours biogas production however, under
for human and animal health
very precisely defined conditions that guarantee high standards of
(BSE, foot and mouth disease, hygiene. This also includes the collection of the waste material.
(Courtesy Extraktionswerke Bazenheid)
etc.) and have to be
incinerated. The Categories 2
(perished animals or animals slaughtered, but not intended for human consumption,
milk and colostrums, manure as well as digestive tract content) and 3 materials
(meat-containing wastes from the foodstuff industry, slaughterhouse wastes of
animals fit for human consumption, catering waste) are strongly recommended for
biogas production after sanitising. The special requirements of slaughterhouse
waste mean it is particularly well suited for large co-digestion plants.
8
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Municipal Solid Wastes
Organic wastes from households and municipal
authorities provide potential feedstock for
anaerobic digestion. The treatment of clean
source separated fractions for recycling of both
the energy content and the organic matter is
the only method in which the cycle can be
completely closed. In most of the participating
countries, the source separation of MSW is
actively encouraged. This includes separation of
the putrescible organic fraction, also known as
‘green waste’ or ‘biowaste’. Experience has
shown that source separation provides the best
quality feedstock for AD. The digested material
is a valuable fertiliser and soil improver,
especially after aerobic post-treatment. Where
source separation has been widely introduced,
the results are encouraging.

Odour free storage and efficient collection of source separated waste are
the key components for a successful introduction of an MSW system.
(Courtesy TEKES)

Alternatively, the unsegregated wastes or the ‘grey waste’ after separation of the
‘biowaste’ can be treated to gain the biogas from the waste as well as stabilising it to
prevent further problems in landfill. The latter technologies are called mechanicalbiological treatment (MBT). The EU has set the goal of reducing the amount of organic
waste to landfill by 65% by 2014. Some countries have completely banned the disposal
of untreated organic waste.

Dry Continuous Digestion of Source Separated Waste

This concept involves a continuously-fed digestion vessel with digested material with a dry
matter content of 20-40%. Both completely-mixed and plug-flow systems are available.
Mixing is achieved by the introduction of compressed biogas through jets at the bottom of
the digester. Plug flow systems rely on external recycling of a proportion of the outgoing
digestate to inoculate the incoming raw feedstock. There are systems with vertical plugflow and horizontal plug-flow.

One of the successful processes of solid waste digestion is
the horizontal plug-flow digestion at thermophilic
temperatures (55°C). (Courtesy Nova Energie)

Most of the dry systems are operated
at thermophilic temperatures between
52 and 57°C which allows an optimal
degradation rate at a reasonably short
retention time of 15 to 21 days. Above
all, the high temperatures allow
sanitation of the digestate. The
horizontal plug-flow system was the
only single stage concept which passed

9
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the severe type test according to the German bio-waste ordinance with regard to
hygiene.
The dry systems have a very favourable demand for process energy. The horizontal
plug-flow system requires only 20% of the electricity produced from biogas to
operate the plant, including the pre-treatment process of material size reduction and
sorting out undesirables.

Farm-scale Biogas Production

Farm-scale digestion plants treating primarily animal wastes have seen widespread
use throughout the world, with plants in developing and technically advanced
countries. In rural
communities small-scale units
are typical; Nepal has some
50,000 digesters and China is
estimated to have 8 million
small-scale digesters. These
plants are generally used for
providing gas for cooking and
lighting for a single household.
In more developed countries,
farm-scale AD plants are
generally larger and the gas is
used to generate heat and
electricity. These farm-scale
digestion plants are simple
stirred tank designs that use
long retention times to provide
the treatment required.

The most applied digester technology is the family sized Chinese dome
digester with over 8 million plants. This modern version of ADRA in
Suck Chon (DPRC) is built in a glass house to maintain elevated
temperature in the cold winters of North Korea.
(Courtesy Nova Energie)

In Germany more than 2,000 farm-scale biogas digesters are in operation; Austria
has approximately 120, and Switzerland 69. Two designs are prevailing throughout
Europe: the so-called rubber top digester, and the concrete top digester usually built
in the ground. Both have a cylindrical form with a height to diameter ratio of 1:3 to
1:4. They are intermittently mixed tank reactors with hydraulic retention times
(HRT) of the waste in the digester of 15 to 50 days. The longer HRT applies where
an energy crop is used as a co-substrate or even the only source of energy.

10

There are digesters with a single and a double membrane cover. The advantage of the
rubber top digester is the price. A membrane is cheaper than a concrete cover. At the
same time, the membrane serves as gas storage whereas concrete top digesters need
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additional gas storage. On the other hand, the latter are easy to insulate and can take high
snow loads offering clear advantages in mountain areas. Often rubber top digesters give
problems of odour emission when the rubber (usually black)
is inflated due to heating by the sun.
Virtually all of the plants use the biogas for electricity
production in combined heat and power plants (CHP). Most
of them use at least part of the heat for the digester, as well
as for hot water for the stables and the farm dwelling.
The size of the digesters has steadily increased over recent
years. In Germany the average installed electric power
increased from 50 kW in 1999 to 330 kW in 2002.
A comparable development but at a lower level was
observed in Austria and Switzerland where the installed
power increased from 45 to 65 kW.

In Vorarlberg, Austria it is mandatory to cover the
digester with a rigid top. Often the rubber membrane is
then placed on the post-digester (without heating) or the
storage tank. (Courtesy Nova Energie)

Quite commonly, the manure is collected in a feed tank where other soluble substrates can
be added such as distillery, and potato slops, whey, etc. Provided the feed tank is equipped
with a strong macerator, solid substrates can also be added. However, the limitation is the
pumping capacity, which usually ends at a dry matter content of around 12%. In newer
plants the solid material is added directly to the digester either with screw feeders from
the top or by piston pumps below the liquid level in the digester.
In Europe more than half of the
new agricultural digesters are built
with a rubber membrane cover
which serves at the same time as
gas storage.
(Source: Nova Energie)

Tank full
Tank empty
Exhaust

Gas Storage

Pump
CHPW

Fermenter

Outlet
KG-pipe
DN300

PVC – pressure pipe

Gas pipe

Large-scale Centralised Co-digestion

Modern developments in agricultural waste digestion produced the concept of centralised
anaerobic digestion (CAD) where many farms cooperate to feed a single larger digestion
plant. The wastes provided are principally agricultural manures and biogenic waste
materials from industry, but in some cases small amounts of industrial and municipal
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wastes are also treated. There are significant
benefits from using these cooperative
arrangements in terms of nutrient management
and economics, but this does require that
barriers of confidence in quality control and
sanitation are overcome.

Centralised Anaerobic Digestion (CAD) has
been developed in Denmark and is spreading
into a number of European countries like U.K.
This Holsworthy plant started operation in
2002. (Courtesy Nova Energie)

The idea of CAD was first trialled in Denmark
where there are now 20 plants in operation, all
with manure as the major substrate. Denmark
was soon followed by Sweden, where waste
water treatment plants started to use cosubstrates in their AD tanks. Today, CAD has
become a standard technology which is used in
most European countries as well as in Asia and
the USA. There are two major drivers which

helped to promote co-digestion:
● Digesters in waste water treatment plants are usually oversized. Addition of cosubstrates helps to produce more gas and consequently more electricity at only
marginal additional cost. The extra electricity produced covers the energy needs of
waste water treatment at a reasonable cost.
● Agricultural biogas production from manure alone (which has a relatively low gas
yield) is economically not viable at current oil prices. Addition of co-substrates
with a high methane potential not only increases gas yields but above all increases
the income through tipping fees.
Generally co-digestion is applied in wet single-step processes such as intermittentlystirred tank reactors. The substrate is normally diluted to dry solid contents of
around 8 to 15%. Wet systems are particularly useful when the digestate can be
directly applied on fields and green lands without the separation of solids.
Large-scale industrial plants usually have more favourable economics. Typical
examples (e.g., digester volumes of 4,650 - 6,000 m3) have payback times between
3 and 10 years. However the pre-condition for economic success is still careful
design, layout, and operation as was shown by a recent survey of 17 large-scale
Danish centralised agricultural biogas plants.

12

The merits of CAD are:
● Improved nutrient balance for optimal digestion and good fertiliser quality
● Homogenisation of particulate, floating, or settling wastes through mixing with
animal manures or sewage sludge
● Increased, steady, biogas production throughout the seasons
● Higher income from gate fees for waste treatment
● Additional fertiliser (soil conditioner)
● Renewable biomass production for digestion (‘energy crop’) as a potential new
income for agriculture
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Biogas Utilisation
Biogas produced in AD-plants or
landfill sites is primarily composed
of methane (CH4) and carbon
dioxide (C02) with smaller amounts
of hydrogen sulphide (H2S) and
ammonia (NH3). Trace amounts of
hydrogen (H2), nitrogen (N2),
carbon monoxide (CO), saturated
or halogenated carbohydrates,
oxygen, and siloxanes are
occasionally present in the biogas.
Usually, the mixed gas is saturated
with water vapour.

Biogas can be used in all natural gas appliances given a certain upgrading of the gas
quality. (Source: Peter Weiland, FAL)

Biogas can be used for all applications designed for natural gas. Not all gas appliances
require the same gas standards. There is a considerable difference between the
requirements of stationary biogas applications and fuel gas or pipeline quality. Boilers do
not have a high gas quality requirement. Gas pressure usually has to be around 8 to 25
mbar. It is recommended that H2S concentrations are reduced to values lower than 500
ppm.

Combined Heat and Power Plants (CHP)
The utilisation of biogas in internal combustion engines (gas engines)
is a long established and extremely reliable technology. Thousands of
engines are operated on sewage works, landfill sites and biogas
installations. The engine sizes range from approximately 12 kWe on
small farms up to several MWe on large-scale landfill sites. A diesel

Hot fuel cells are perfectly suited
for the utilisation with biogas as
has been proven by MCFC
(Diagram courtesy MTU)
operating on sewage gas or
SOFC (Photo courtesy Sulzer
Hexis) operated on agricultural
biogas.
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engine can be rebuilt into a spark-ignited
gas engine or a dual fuel engine where
approximately 8-10% diesel is injected
for ignition. Both types of engines are
often used. Newest designs show electric
efficiencies up to 41%.

Worldwide more
than 3 million gas
vehicles are in
operation.
Including an
increasing number
of taxis and buses.
(Courtesy Swedish
Gas Centre)

In recent years new engine types have
Sweden and Switzerland are the only countries where pure
biogas is available as transport fuel. Generally it is
been developed such as hot fuel cells or
advisable to feed the upgraded biogas into the gas grid
micro turbines. Hot fuel cells have the
which makes it available to densely populated areas.
(Courtesy Swedish Gas Centre)
potential to reach electric efficiencies of
close to 50%. Molten carbonate
(MCFC) or solid oxide fuel cells (SOFC) do not require CO2 to be removed from the
raw gas.
Micro turbines have far lower electrical efficiencies of 26 to 28% but they produce
steam instead of hot water, which might be used for industrial purposes.

Biogas Fuel
The utilisation of biogas as vehicle fuel uses the same engine and
vehicle configuration as natural gas. Worldwide there are more than
3 million natural gas vehicles and about 10,000 biogas driven cars
and buses, demonstrating that the vehicle configuration is not a
problem for use of biogas as vehicle fuel. However, the gas quality
demands are strict so the raw biogas from a digester or a landfill
has to be upgraded.

Biogas Upgrading
There are a number of compounds which have to be
removed from biogas where they are present. Most
often only water vapour and hydrogen sulphide are to
be removed except when gas is compressed as vehicle
fuel. Then it is recommended that CO2 is also
removed.

14

The following compounds might be present in biogas
● Water vapour
● Carbon dioxide
● Hydrogen sulphide
● Siloxane
● Aromatic compounds
● Air (oxygen, nitrogen)
● Halogenic compounds (chlorides, fluorides)

Water scrubbing is one of the six basic
technologies to upgrade biogas to grid
quality. It is particularly well suited
for waste water treatment plants like
the one in Kings County, Seattle USA.
(Courtesy Nova Energie)
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When the gas is fed to the grid it has to
meet energy standards which usually
require 97% methane.
Upgrading of biogas is an important cost
factor in the production of fuel gas.
Typical costs for an upgrading plant
treating 200m3 per hour of raw gas is in
the order of 1.5 Euro cents per kWh as
was shown by a Swedish study (see graph
on right).

Future Prospects

Upgrading of biogas is still the most important cost factor in the production of
fuel from biogas. (Source: Margareta Persson, SGC)

As with all forms of bioenergy, the future looks bright for biogas technology. As a
CO2-neutral source of energy it will be increasingly used to meet the Kyoto Protocol
commitments and to benefit from the CO2-emission trade. Biogas is a flexible form of
renewable energy that can produce heat, electricity and serve as a vehicle fuel. As well as
energy, the AD process yields valuable fertiliser and reduces emissions and odour
nuisances. It therefore can make a positive contribution to multiple goals in government
programmes.
In Europe the European Commission has taken some important decisions to promote
renewable energy in general and biomass in particular. By the year 2010 the average
electricity production from renewable sources should be increased from 12% to 21%.
Further more, fossil fuel consumption for transport should also be increasingly substituted
by biomass to reach 8% by 2020. Sweden, for example, will achieve most of this
requirement with biogas.
In the USA, especially in California, low emission cars are becoming an important issue.
The project CalStart that is promoting the change in California, has rated biogas as the
best alternative fuel before bio-ethanol and hydrogen for fuel cells.
Thanks to its simple, reliable and proven technology, AD has all the advantages to
increasingly become one of the most efficient and economical sources of renewable fuel.
It will become an important component of the suite of renewable energy technologies and
fuels that will be required to substitute for diminishing oil supplies. AD has also been
shown to be an economically viable technology for both small-scale rural applications in
developing countries and for a range of scales in the developed world.
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International Energy
Agency
The International Energy Agency is the energy forum for 26
industrialised countries. IEA Member governments are committed to
taking joint measures to meet oil supply emergencies. They also have
agreed to share energy information, to coordinate their energy policies
and to cooperate in the development of rational energy programmes.
These provisions are embodied in the Agreement on an International
Energy Program, which established the Agency in 1974.
Objectives
To maintain and improve systems for coping with oil supply
disruptions.
To promote rational energy policies in a global context through
cooperative relations with non-Member countries, industry and
international organisations.
To operate a permanent information system on the international oil
market.
To improve the world’s energy supply and demand structure by
developing alternative energy sources and increasing the efficiency of
energy use.
To assist in the integration of environmental and energy policies.










Organisation
The IEA is an autonomous agency linked with the Organisation for
Economic Cooperation and Development (OECD) and based in Paris.
The IEA’s main decision-making body is the Governing Board,
composed of senior energy officials from each Member country and
meeting, from time to time, at Ministerial level. A Secretariat, with a
staff of energy experts drawn from Member countries, supports the
work of the Governing Board and subordinate bodies. The IEA
Secretariat is headed by an Executive Director appointed by the
Governing Board. The IEA Secretariat collects and analyses energy
data, assesses Member countries’ domestic energy policies and
programmes, makes projections based on differing scenarios and
prepares studies and recommendations on specialised energy topics.
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Members
Australia, Austria, Belgium, Canada, Czech Republic, Denmark, Finland,
France, Germany, Greece, Hungary, Ireland, Italy, Japan, Korea,
Luxembourg, the Netherlands, New Zealand, Norway, Portugal, Spain,
Sweden, Switzerland, Turkey, United Kingdom and USA. The
Commission of the European Communities also participates in the work
of the IEA.
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Introducing IEA Bioenergy

Welcome to this Annual Report for 2004 from IEA Bioenergy!
IEA Bioenergy is the short name for the international bioenergy collaboration within the
International Energy Agency - IEA. A brief description of the IEA is given on the
preceding page.
Bioenergy is defined as material which is directly or indirectly produced by photosynthesis
and which is utilised as a feedstock in the manufacture of fuels and substitutes for
petrochemical and other energy intensive products. Organic waste from forestry and
agriculture, and municipal solid waste are also included in the collaborative research, as
well as broader ‘cross-cutting studies’ on techno-economic aspects, environmental and
economic sustainability, system studies, fuel standards, greenhouse gas balances, barriers
to deployment, and management decision support systems.
The IEA Implementing Agreement on Bioenergy, which is the ‘umbrella agreement’ under
which the collaboration takes place, was originally signed in 1978 as IEA Forestry
Energy. A handful of countries took part in the collaboration from the beginning. In 1986
it broadened its scope to become IEA Bioenergy and to include non-forestry bioenergy in
the scope of the work. The number of participating countries has increased during the
years as a result of the steadily increasing interest in bioenergy worldwide. By the end of
2004, 21 parties participated in IEA Bioenergy: Australia, Austria, Belgium, Brazil,
Canada, Croatia, Denmark, Finland, France, Ireland, Italy, Japan, the Netherlands, New
Zealand, Norway, South Africa, Sweden, Switzerland, United Kingdom, United States of
America and the European Commission.
IEA Bioenergy is now 27 years old and is a well established collaborative agreement. All
OECD countries with significant national bioenergy programmes are now participating in
IEA Bioenergy, with very few exceptions. The IEA Governing Board has decided that the
Implementing Agreements within IEA may be open to non-Member Countries, i.e., for
countries that are not members of the OECD. For IEA Bioenergy, this has resulted in a
large number of inquiries from potential participants, and as a consequence of this, a
number of new members are expected. Two non-Member countries currently participate in
IEA Bioenergy, Croatia and Brazil.
The work within IEA Bioenergy is structured in a number of Tasks, which have well
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.
17
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There were eleven ongoing Tasks during 2004:
● 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: Energy Recovery from Municipal Solid Waste
● Task 37: Energy from Biogas and Landfill Gas
● Task 38: Greenhouse Gas Balances of Biomass and Bioenergy Systems
● Task 39: Liquid Biofuels from Biomass
● Task 40: Sustainable International Bioenergy Trade: Securing Supply and Demand
Members of IEA Bioenergy are invited to participate in all of the Tasks, but each Member
is free to limit its participation to those Tasks which have a programme of special interest.
The Task participation during 2004 is shown in Appendix 1.
A progress report for IEA Bioenergy for the year 2004 is given in Section B of this
Annual Report.

ExCo53 group photo in Lucerne, Switzerland. Courtesy Jürg Wellstein
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B. Progress Report
1. THE EXECUTIVE COMMITTEE
Introduction and Meetings
The IEA Bioenergy Executive Committee acts as the ‘board of directors’ of IEA
Bioenergy. The committee plans for the future, appoints persons to do the work, approves
the budget and, through its Members, raises the money to fund the programmes and
administer the Agreement. The Executive Committee (ExCo) also scrutinises and approves
the programmes of work, progress reports, and accounts from the various Tasks within
IEA Bioenergy. Other functions of the ExCo include publication of an Annual Report,
production of newsletters, and maintenance of the IEA Bioenergy website. In addition the
ExCo produces technical and policy-support documents, workshops, and study tours for
the Member Country participants.
The 53rd ExCo meeting took place in Lucerne, Switzerland on 6-7 May 2004. There were
38 participants at this meeting. The 54th ExCo meeting was held in Ottawa, Canada on 67 October 2004, with 33 participants including Observers. A representative from IEA
Headquarters attended each meeting.
During 2004, Bjorn Telenius from Sweden was Chairman and Kyriakos Maniatis from the
European Commission was Vice Chairman. At the ExCo54 meeting, Kyriakos Maniatis
was elected Chairman for 2005 and J. Peter Hall from Canada, was elected Vice
Chairman.
The ExCo Secretariat is based in Rotorua, New Zealand under the Secretary, John Tustin.
The fund administration for the ExCo Secretariat Fund and Task funds is consolidated
with the Secretariat, along with production of ExCo publications, the newsletter and
maintenance of the website. By decision at ExCo51, John Tustin will provide the
Secretariat and Fund Administration service for the period to 31 December 2006. The
contact details for the ExCo can be found in Appendix 6 and for the Secretariat on the
back cover of this report.
The work in the ExCo, with some of the achievements and issues during 2004, is described
below.
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Term of the Implementing Agreement
The current term of the Agreement is to 31 December 2009. This was approved by the
IEA Committee on Energy, Research and Technology (CERT) at its meeting on 3-4
November 2004. To facilitate this approval the Secretary prepared an End-of-Term
(EOT) Report on the activities of IEA Bioenergy for the period January 2001 to
December 2003. A package consisting of the EOT Report, the Strategic Plan, and copies
of the IEA Bioenergy Annual Reports for 2001 to 2003 were supplied to the REWP in
support of the approval process.

Supervision of Ongoing Tasks, Review and Evaluation
The progress of the work in the Tasks is reported by the Operating Agents to the Executive
Committee twice per year at the ExCo meetings. The ExCo has also continued its policy to
invite some of the Task Leaders to each ExCo meeting so that they can make the
presentation on the progress in their Task and programme of work personally. This has
improved the communication between the Tasks and the Executive Committee and has also
involved the ExCo more with the Task programmes.
The work within IEA Bioenergy is regularly evaluated by the IEA Committee for Energy
Research and Technology (CERT) via its Renewable Energy Working Party (REWP) and
reported to the IEA Governing Board.

Approval of Task and Secretariat Budgets
The budgets for 2004 approved by the Executive Committee for the ExCo Secretariat
Fund and for the Tasks are shown in Appendix 2. Total funds invoiced in 2004 were
US$1,339,280; comprising US$196,600 of ExCo funds and US$1,142,680 of Task
funds. Appendix 2 also shows the financial contributions made by each Member Country
and the contributions to each Task. Very substantial ‘in-kind’ contributions are also a
feature of the IEA Bioenergy collaboration but these are not shown because they are
more difficult to recognise in financial terms.

Fund Administration
The International Energy Agency, Bioenergy Trust Account, at the National Bank of New
Zealand is functioning smoothly. In 2004 this account was accessed electronically by Ms
Jeanette Allen at the New Zealand School of Forestry, University of Canterbury on behalf
of the Secretariat. The account is an interest bearing account denominated in US dollars.
Details for making payments are:
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Remit funds to:

JP Morgan Chase Bank, New York, USA
Federal Wire No: 021000021
SWIFT No: CHASUS33

For credit of account:

Account number: 400-929007 - in the name of:
ANZ National Bank Limited, Head Office, 1 Victoria Street,
Wellington, New Zealand
Identifier: CHIPS UID 174291

Quoting:

IEABRS-USD00 plus the invoice number.

The currency for the whole of IEA Bioenergy is US dollars. The main issues faced in fund
administration are slow payments from some Member Countries and fluctuations in
exchange rates. As at 31 December 2004, there was US$69,098 of financial contributions
outstanding.
KPMG is retained as an independent auditor for the ExCo Secretariat Fund. The audited
accounts for the ExCo Secretariat Fund and Task Funds for the period 1 January 2003 to
31 December 2003 were approved at ExCo53. The audit provided an unqualified opinion
that the financial accounts of the Trust account were a true and fair record. The Tasks also
produce audited accounts and these are prepared according to guidelines specified by the
ExCo. The financial accounts for the Tasks for 2003 were approved at ExCo53 and
ExCo54.
The audited accounts for the ExCo Secretariat Fund and Task Funds for the period ended
31 December 2004 have also been prepared and these will be presented for approval at
ExCo55.

Task Administration
At ExCo53 in Lucerne, Switzerland, it was decided that the Secretary would draft formal
guidelines for Task Leaders, National Team Leaders, Operating Agents and ExCo
Members. The need for formal guidelines has been recognised historically within IEA
Bioenergy and these can be found in various documents such as: the Implementing
Agreement text; the Annex documents; specific guidelines produced by the ExCo; material
produced by the Tasks and the ExCo Meeting Minutes. The Secretary subsequently
consolidated the relevant material from these sources into a convenient document for
future reference. This and the guidelines produced so far can be accessed on the IEA
Bioenergy website.
In 2004 there was one approval through the ExCo by written procedure. The ‘Final Annex
Documents for 2001-2003’, including the Annex document for Task 29 for 2000-2002,
were circulated on 30 July and formally approved on 20 August 2004. These documents
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consolidated participation and budget information. They were subsequently provided to the
Operating Agents, Task Leaders and to IEA Headquarters, Legal Office.
Participation in the Tasks has continued at a steady level. In the previous triennium there
were 99 participations in 11 Tasks. So far in the new triennium there are 97
participations in 12 Tasks with several further participations likely. Please see Appendix 1
on page 68 for a summary table of Task participation in 2004.

Strategic Planning and Strategic Initiatives
Strategic Plan
The third Strategic Plan for IEA Bioenergy for the period 2003-2006 was approved at
ExCo50 in Helsinki. The new plan was published and distributed in November 2002. At
ExCo52 this document was extended to 31 December 2009. It underpins a stronger
emphasis on market deployment of technologies and systems for sustainable energy
production from biomass.
New Taskforce
The strategic role of IEA Bioenergy continued to be discussed at ExCo meetings in 2004.
The majority of Members favour stronger, more proactive coordination of the Task efforts
with increased emphasis on ‘policy-orientated deliverables’. A one-day workshop with Task
Leaders was held in conjunction with ExCo53 to progress these changes and at ExCo54 a
taskforce was created comprised of four ExCo Members and four Task Leaders. The
mission of this Taskforce is to ‘prepare and propose ExCo actions to increase the policy
relevant output of IEA Bioenergy’.
Strategic Workshop
Also, following the decision at ExCo53 to create time for strategic topics at ExCo
meetings, a very successful workshop was held at ExCo54 on ‘Liquid Biofuels from Black
Liquor Gasification’. External contributions from technology developers and others
provided a strong platform for discussion. Presentations at the workshop were:
● The Case for a National Emphasis on Biomass Gasification Technology - Dr D. Kaempf,
DOE, USA.
● An Introduction to ThermoChem Recovery International - Dr D. Burciaga, ThermChem
Recovery International, USA
● CHEMREC Black Liquor Gasification Technology - Dr I. Landälv, Chemrec AB, Sweden
● Black Liquor Gasification and Bio-Fuel Production in Canada - Dr M. Byron, CANMET
Energy Technology Centre, Canada
● CHEMREC BLGMF Technology: System Impact on the Mill and the Biomass Usage at
the Mill Site - Dr I. Landälv, Chemrec AB, Sweden
● BTL-Fuels for the Transportation Sector - Dr H. Heinrich, Volkswagen AG, Germany
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It was generally agreed that such high-level input to the workshop was very stimulating
and important to the Agreement. In his concluding remarks, Chairman Bjorn Telenius
emphasised that the ExCo needed to bring this strategic information into the work of the
collaboration.
New Task ‘Bioenergy Systems Analysis’
This Task was approved to commence on 1 January 2005 for three years. The objective is
to supply decision makers with scientifically sound and politically unbiased analyses and
conclusions needed for strategic decisions related to research or policy issues. The target
groups are particularly decision makers in Ministries, national administrations and
deploying agencies. It will provide the ExCo with a highly qualified team with the
capability and resources to carry out carefully selected projects. 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. The
scope is defined as ‘system analysis of bioenergy pathways and the links to policy and
market issues’. Initially there will be four Participants, but the deliverables from the
programme of work will be made available to all Members of IEA Bioenergy.

New Participants
Interest from potential Member Countries continued to be strong in 2004. The Republic of
South Africa became a Member effective from 7 December with the Department of
Minerals and Energy as the Contracting Party.
Invitations to observe ExCo meetings were issued to Germany, Portugal and Turkey during
the period. An Observer from Germany attended ExCo53 and indicated that the current
efforts to strengthen the role of biomass in the German energy system were very
compatible with IEA Bioenergy membership. He also reported that the Federal Ministry
of Consumer Protection, Food, and Agriculture was taking the necessary steps which will
hopefully lead to membership of the Implementing Agreement.

Collaboration with FAO
The collaboration with FAO under the MoU signed in 2000 has continued. Overall the
level of collaboration is significant and still growing. A successful meeting between FAO
and IEA Bioenergy took place in Rome on 12 May in conjunction with the 2nd World
Biomass Conference. The purpose was to review initiatives undertaken so far under the
MoU and to explore how this collaboration could be intensified. Both the ExCo and FAO
are committed to capitalising on the opportunities provided through the MoU.
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Seminars, Workshops and Sponsorships
A large number of seminars and workshops are arranged every year by individual Tasks
within IEA Bioenergy. This is a very effective way to exchange information between the
participants. These meetings are described in the progress reports from the Tasks later in
this Annual Report. The papers presented at some of these meetings are listed in
Appendix 3. Occasionally, seminars and workshops are also arranged by the ExCo.
The ExCo co-sponsored the Science in Thermal and Chemical Biomass Conversion
Conference held in Victoria BC, Canada. This conference, organised by Tony Bridgwater
and Task 34, was the sixth international conference in the thermo-chemical biomass
conversion series following on from Tyrol in 2000, Banff in 1996, Interlaken in 1992,
Scottsdale in 1988 and Estes Park in 1982. It covered all scientific, technological,
environmental, economic and commercial aspects of combustion, gasification, pyrolysis,
and related thermal conversion processes for biomass. 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 bio-diesel. All the papers have been peer reviewed and will be published by CPL
Press later in 2005. 192 delegates attended the conference from 23 different countries.

Second World Biomass Conference
The Second World Biomass Conference and Technology Exhibition on Biomass for Energy,
Industry and Climate Protection took place on 10-14 May at the Palazzo dei Congressi in
Rome, Italy. IEA Bioenergy was a co-sponsor of the event. Over 1200 delegates from 70
countries participated in this successful conference. Members of the IEA Bioenergy
network featured prominently as moderators, chairmen, and presenters at various sessions.
There were also a number of side event workshops organised by the IEA Bioenergy Task
Leaders.
Dr Suresh Babu, Leader of Task 33: Thermal Gasification of Biomass was awarded the
prestigious David Hall World Prize for Biomass at the opening session of the conference.
Also Dr Julije Domac, Leader of Task 29: Socio-economic Drivers in Implementing
Bioenergy Projects, received the ‘Biomass Junior Award’ at this event. This award is jointly
organised by WIP (Germany) and ETA (Italy), with the support of the European
Commission to give recognition to and raise public awareness of young European biomass
professionals, who have obtained significant scientific or entrepreneurial results in the
field of Biomass. These awards were pleasing recognition of personnel who contribute to
the work of IEA Bioenergy.
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Promotion and Communication
The ExCo has continued to show lively interest in communication of IEA Bioenergy
activities and information. The brochure on IEA Bioenergy with information targeted at
audiences who are unfamiliar with this collaboration has been widely distributed both
within the Member Countries and at major conferences. There is a wide range of other
promotional material available through the Secretariat. This includes Annual Reports,
technical brochures, copies of IEA Bioenergy News, the Strategic Plan and position
papers. The IEA Bioenergy website underpins this publishing activity.
The website is very active with an average of 641 page requests per day. The most popular
section of the website is the main directory followed by Our Work: Tasks’ and then the
‘Library’. The ‘Members Area’ is also well utilised. The ‘Contact Us’ menu item is
becoming more popular with an average of 20 enquiries per month. These are handled by
the Secretary where possible but the more technical requests are passed to the
appropriate Task Leader.
The 2003 Annual Report with the special colour section on ‘Biofuels for Transport’ was
very well received. This coloured section was also produced as an independent booklet.
Only a few copies of the Annual Report from the original print run of 700 remain
(previously 1,800) with substantially increased distribution in electronic format. Both
publications are available from the IEA Bioenergy website.
The newsletter IEA Bioenergy News remains popular. Two issues were published in 2004.
The first issue featured bioenergy in Switzerland and the second issue featured bioenergy
in Canada as special themes. A free subscription is offered to all interested and there is a
wide distribution outside of the normal IEA Bioenergy network. The newsletter is
distributed in June and December each year which follows the pattern of ExCo meetings.
The contacts for the Newsletter Editor are provided on the back cover of this Annual
Report. The newsletter is produced in electronic format so potential subscribers should
ensure that the Editor has their email address. IEA Bioenergy News is also available from
the IEA Bioenergy website.
Four contributions under the banner of ‘IEA Bioenergy Update’ were provided to the
journal Biomass and Bioenergy in 2004. These covered news from the Executive
Committee, events, overviews of progress in the Tasks, and short articles about bioenergy
in the Member Countries. This initiative provides excellent access to bioenergy researchers
as the journal finds a place in major libraries worldwide.
The series of Industry Days initiated by Task 31 in October 2000 has continued. The
concept is designed to take advantage of the presence of international experts who
participated in a Task workshop or other event, by having them meet with regional persons
with an interest in bioenergy to discuss issues and share ideas.
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Interaction with IEA Headquarters
There is regular contact between the IEA Bioenergy Secretariat, and IEA Headquarters in
Paris and active participation by ExCo representatives in relevant meetings.
During 2004 the Chairman, Secretary and key Members of the ExCo have worked closely
with the IEA Headquarters in Paris at both administrative and technical levels. Mr Rick
Sellers attended ExCo53 in Lucerne and Ms Teresa Malyshev attended ExCo54 in Ottawa.
This participation by IEA Headquarters is greatly appreciated by the Members of the
ExCo and helps to strengthen linkages between the Implementing Agreement and relevant
headquarters initiatives.
Status Reports according to the template supplied by IEA Headquarters were prepared by
the Secretary and forwarded to the IEA Administrator for REWP Implementing
Agreements following ExCo53 and ExCo54. A questionnaire from Dr Peter Finckh, Vice
Chairman of the End Use Working Party (EUWP) for the Transport sector was completed
to assist the report he prepares for the autumn meeting of the EUWP. This report forms
part of the exchange of information between Implementing Agreements and the Working
Party.
As a contribution to the IEA Ministers bi-annual meeting in 2005 in Paris, the IEA
Secretariat plans to issue the ‘2003-2004 Implementing Agreement Highlights’ book. This
bi-annual publication was very well received when first published more than a year ago.
IEA Bioenergy collected considerable material for this edition, but the constraint of just
one page for IEA Bioenergy was a little disappointing. Most of the material collected was
not used - success stories and case studies - so these have now been published in Biomass
and Bioenergy Journal and on the IEA Bioenergy website.
The Framework for International Energy Technology Co-operation was approved by the
IEA Governing Board and entered into force on 3 April 2003. As indicated by Mr. HannsJoachim Neef to the ExCo Chairs of all Implementing Agreements, the harmonisation of
the texts of an Implementing Agreement and its Annexes with the Framework is the
responsibility of each ExCo. The Secretary has been working on this, but the assignment is
quite complex and progress is stalled while the European Commission and IEA
Headquarters sort out some specific issues raised by the European Commission.
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2. PROGRESS IN 2004 IN THE TASKS
Task 29: Socio-economic Drivers in Implementing
Bioenergy Projects
Overview of the Task
The objectives of Task 29 are to:
● achieve a better understanding of the social and economic impacts and opportunities of
bioenergy systems to communities at the local, regional and international level;
● synthesise and transfer important knowledge and new information in order to foster
multi-disciplinary partnerships of key stakeholders in forest biomass production and
utilisation research, planning and operations;
● 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.
These objectives will be met through encompassing the results and findings obtained
previously in the Task and also through the international state-of-the-art socio-economic
evaluation of bioenergy programmes and projects. Activities will be expanded to include
developing countries through the FAO and similar organisations, which will include the
sharing of research results, stimulation of new research directions in national, regional,
and local programmes of participating countries, and technology transfer from researchers
to resource managers, planners and industry.
Participating countries: Austria, Canada, Croatia, Ireland, Japan, Norway, Sweden, and
the United Kingdom.
Task Leader: Mr Julije Domac, Energy Institute Hrvoje Pozar, Croatia.
Operating Agent: Dr Branka Jelavic, Energy Institute Hrvoje Pozar, Croatia.
The Task Leader directs and manages the work programme. A National Team Leader from
each country is responsible for coordinating the national participation in the Task.
For further details on Task 29, please refer to Appendices 2-5 inclusive; the Task website:
www.iea-bioenergy-Task29.hr, the biomass and bioenergy educational website:
www.aboutbioenergy.info and the IEA Bioenergy website www.ieabioenergy.com under
‘Our Work: Tasks’.
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Progress in R&D
Task Meetings and Workshops
A Task meeting was held on 12 May in Rome during the 2nd World Biomass Conference.
Progress with the development of the educational website was reviewed, with a particular
focus on the final content of the seven sections and the ‘Ask the Experts’ database.
Several case studies prepared from the Task work for Sustainable Energy Ireland were
presented, with agreement that during the next meeting in Japan, National Team Leaders
would propose case studies from their countries, which will be published in Task
publications and displayed on the website. A considerable part of the discussion was
focused on the Task Final Report, which will be presented to the ExCo by mid 2006. This
was seen as an opportunity to publish all previously unpublished Task work.
The Task and invited guests met on 18-22 October in Tsukuba City, Japan, for a four-day
bioenergy workshop. The workshop consisted of three main parts:
● a technical seminar on ‘Biomass in Urban Communities’ for the first two days, with
invited papers from participating countries and guests. Altogether 14 papers were
presented. These will be published in the workshop proceedings;
● a Task business session dedicated to reviewing the past Task activities and mapping the
future programme; and
● a technical excursion on the fourth day.
During the technical excursion, participants visited the National Institute of Advanced
Industrial Science and Technology (AIST) which is the main institute dealing with
renewable energy sources utilisation in Japan. Several presentations were given by the
staff, and the Task team was shown the most recent pilot and experimental projects being
undertaken at AIST. These included photovoltaic installations, gasification of various
biomass feedstocks, and a new concept of municipal waste treatment through its
utilisation in anaerobic digesters in order to produce hydrogen and methanol. The final
visit was to the Sapporo Breweries, where the waste from beer production is utilised
through anaerobic digestion to produce a fuel that is utilised in fuel cells to produce
electricity.
In addition to the above events, the Task met on several other occasions as follows:
2nd World Biomass Conference on 10-14 May in Rome, Italy;
● Japan Solar Energy Society National Conference on 9-11 July in Tokyo, Japan;
● CANBIO Bioenergy Workshop on 13 September in Vancouver, Canada;
● South East Renewable Energy Conference 2004 on 3-4 November in Reading, UK; and
● LAMNET International Workshop on 8-10 November in Vina del Mar, Chile.
●
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Work Programme
In February, the Task Leader visited Austria (a new participant in the Task) and reviewed the
work programme with their National Team Leader.
The work programme in 2004 included completion of the new biomass and bioenergy
educational website, completion of a questionnaire and survey for participating countries
related to the most important socio-economic issues in bioenergy development and
implementation, planning and organising the Task workshop on ‘biomass in urban
communities’, publication of workshop proceedings, and preparation and publication of the
Task brochure.
During the Rome meeting, it was agreed that Task participants would produce ‘biomass
utilisation case studies’ with particular emphasis on socio-economic components - specifically
the drivers leading to a project and its impacts. Also, in collaboration with Task 38 a joint
case study on cogeneration of wood residues in South Africa will be prepared. Task 29 will
analyse the socio-economic aspects of this project, including new jobs generated, and Task 38
will be concerned with the GHG emission reduction.
Based on previous Task work, a proposal has been developed to produce a book which will
include papers on general socio-economic methodologies to broaden its appeal. There is
agreement to proceed but the concept needs to be further developed before submission to
publishers, James and James.

Educational website
The ‘flagship’ project of the Task for the three-year period was the development of the
educational website about biomass and bioenergy, www.aboutbioenergy.info. This was
completed during 2004. The final product is a source of information for the non-expert
population, mainly students, who are interested to learn more about bioenergy. Since the
start-up of the website in May 2004, recordings of more than 13,000 visits have been logged
from more than 93 countries (Figure 1). Furthermore, the website is linked to a considerable
number of other prominent websites which has contributed to the number of users.
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Figure 1: Educational website visitors by country for 2004
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Collaboration with Other Tasks/Networking
The Task has actively collaborated with the following Tasks:
● Task 31: Conventional Forestry Systems for Sustainable Production of Bioenergy. A
major project of Task 31 is the development of the web-based Electronic Information
System with the objective of synthesising and transferring to stakeholders important
knowledge and new technical information. Tasks 31 and 29 have agreed to collaborate
closely on this development.
● Task 40: Sustainable International Bioenergy Trade: Securing Supply and Demand. A
joint workshop on International Bioenergy Trade and Development within Energy Week
2005 will be organised jointly between Task 40, the World Bank Energy Unit, and Task
29. The aim is to explore the links between international bioenergy trade and socioeconomic development and how sustainable bioenergy production for the world market
can be realised. This involves the following contributions:
- experiences with developing the use of bioenergy in a sustainable development setting
(World Bank);
- the socio-economic implications and benefits of bioenergy use (Task 29); and
- impacts of international bioenergy trade; how international trade contributes to
sustainable development (Task 40).
Website
The Task website (www.iea-bioenergy-Task29.hr), which was created at the beginning of
the Task period, has been further extended and updated.
Deliverables
Deliverables from the Task in 2004 included the workshop proceedings containing a
selection of papers presented at the Task international workshop, several papers presented
at major international events, two progress reports and an annual audit report to the
Executive Committee, and the biomass and bioenergy educational website.

TASK 30: Short Rotation Crops for Bioenergy Systems

Overview of the Task

30

The objective of Task 30 is to acquire, synthesise, and transfer theoretical and practical
knowledge of sustainable short rotation biomass production systems and thereby to
enhance market development and large-scale implementation in collaboration with the
various sectors involved. The Task also aims to improve the awareness of biomass
production potential and to promote the use of biomass for energy in participating
countries.
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The Task is confined to short rotation crops that entirely or by means of residuals may
provide biomass to the energy market, and comprises lignocellulosic crops in farming
systems and plantation forests grown on short rotations. The latter category includes
coppice systems and also fast-growing single-stem plantations (rotation period 6 to 12
years). These short rotation systems usually employ willow, hybrid poplar, and Eucalyptus
species and produce large quantities of biomass suitable for energy purposes. In many
instances, they form an important component of nutrient cycling and thus may play an
important role in environmental management. Pest and disease problems associated with
short rotation crop systems and ways to mitigate them are an integral part of this work.
Participating countries: Australia, Brazil, Canada, New Zealand, Sweden, United
Kingdom, and the USA.
Task Leader: Professor Theo Verwijst, Department of Short Rotation Forestry, Swedish
University of Agricultural Sciences, Sweden.
Operating Agent: Dr Bjorn Telenius, Swedish National Energy Administration, Sweden.
The Task Leader directs and manages the work programme assisted by an international
team; Associate Task Leaders Bryce Stokes, USA and Ian Nicholas, New Zealand. NilsErik Nordh, Sweden is the Task Secretary. A National Team Leader from each country is
responsible for coordinating the national participation in the Task.
For further details on Task 30, please refer to Appendices 2-5 inclusive; the Task website
www.shortrotationcrops.com and the IEA Bioenergy website www.ieabioenergy.com under
‘Our Work: Tasks’.

Progress in R&D
Task Meetings
The annual Task meeting was held on 8-11 November in Charleston, USA. The meeting
was organised together with the Short Rotation Woody Crops Operations Working Group
and the IUFRO Working Group 1.09.01. The event comprised of a field trip, a two-day
symposium, and a Task business meeting.
Task representatives have also been active at the following:
the Bioenergy Australia 2004 Conference in December in Adelaide, Australia;
● the International Congress of Bioenergy, in Campo Grande (Mato Grosso do Sul)
Brazil; and
● sessions of the International Poplar Commission (FAO) in December in Chile.
●

Representation at these meetings had the dual role of promoting IEA Bioenergy and
networking and collecting material relevant to the ‘high priority areas’ identified for the
programme of work in 2004-2006.
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Work Programme
The work programme for the current triennium reflects the priorities of the participants
with regard to the development of Short Rotation Crops (SRC) for energy purposes.
The ‘high priority areas’ of the Task work programme are:

Improving production systems efficiencies. (Responsible person: Theo Verwijst)
This covers from planning, layout, site selection, species selection, planting, site
preparation, cultivation, harvest, silviculture and farming, comminution, transportation,
sorting, utilisation, recovery, economics, nutrient management, pest control, etc.
Reducing environmental impacts from SRC production systems. (Responsible person: Don
McGuire)
This covers erosion and soil stabilisation, cover crops, nutrient loading, water quality,
herbicide and pesticide management, offsite chemical movement, biodiversity, aesthetics,
and environmental economics.
Establishing and managing SRC systems for specific environmental benefits. (Responsible
person: John Stanturf with assistance from Andrew Gordon)
This covers nutrient recycling to restore soil, phytoremediation, carbon sequestration,
water filtration and storage - and also transpiration for flood control and site
rehabilitation, etc. It incorporates the opportunity for using SRC for a wide variety of
environmental benefits.
Identifying co-product opportunities that could facilitate SRC uptake. (Responsible
person: Ian Nicholas)
This covers using SRC either as dedicated crops (all products go to fuels) or as one
component of multiple products. It can include fibre, solid wood, etc. from woody systems;
grazing in grass systems; or forage in corn systems, bagasse from sugar systems etc.
Accelerated deployment of SRC systems and identification of barriers to large-scale
implementation. (Responsible persons: Charlotte Bruton and Keith Richards)
This covers the study of technical issues, market mechanisms, steering mechanisms and the
effect of regulations and legislation on implementation of SRC for bioenergy.
Finally, systematic SRC-knowledge transfer is achieved through the website, newsletters, a
handbook, international collaboration, and IEA networks to educate and inform the
bioenergy sector.
Website

32

The Task 30 website (www.shortrotationcrops.com) designed with the objective of
obtaining a wider Task 30 exposure was updated regularly during 2004. The site has a
Task overview, links to key-actors in each of the participating countries as well as sections
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for individual crop types. It contains most of the Task material produced up to the end of
2004.
Collaboration with Other Tasks/Networking
In conjunction with Task 31, contacts with the International Poplar Commission and FAO
Forestry Department have been exploited further. Contacts were also established with
IUFRO groups working on short rotation crops.
Deliverables
During 2004, a special issue of Biomass and Bioenergy, containing peer reviewed papers
presented at the joint workshop of Tasks 30 and 31 in Brazil, was published.
Reports on ‘Recycling of wastewater and sludge in Salix plantations’ and on ‘Full-scale
implementation of SRC-systems: Assessment of Technical and Non-Technical Barriers’ were
finalised.
All reports will be available at: www.shortrotationcrops.com.

TASK 31: Biomass Production for Energy from Sustainable
Forestry
Overview of the Task
The objective of the Task is to develop an integrative framework for information related to
biomass production for energy from sustainable forestry, based on leading-edge science and
technology, and to share and promote the use of such an information framework with
advanced information technology and a high level of collaboration.
The Task encompasses natural forestry systems and single-stem plantation systems, which
can provide a source of biomass for energy. The scope is worldwide. Efforts are made to
expand activities to include countries with economies in transition. The work includes
sharing of research results, stimulation of new research directions in national programmes
of participating countries, and technology transfer from science to resource managers,
planners and industry. The emphasis is on an integrated approach to biological, economic,
environmental, and social components of forestry systems. Multi-disciplinary partnerships
of key stakeholders in forest biomass production research, planning, and operations are
fostered.
The primary end users for Task outputs are forest managers, researchers and bioenergy
planners, but Task outputs will also be useful to policy makers, NGOs and the interested
public.
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Participating countries: Australia, Belgium, Canada, Denmark, Norway, Sweden, and
USA.
Task Leader: Mr Jim Richardson, J Richardson Consulting, Canada
Operating Agent: Dr J. Peter Hall, Canadian Forest Service, Canada
The Task Leader directs and manages the work programme assisted by an international
team from Canada, Sweden, and the USA. A National Team Leader from each country is
responsible for coordinating the national participation in the Task. The national teams in
participating countries comprise an extensive group of scientific and technical
collaborators.
For further details on Task 31, please refer to Appendices 2-5 inclusive, the Task website
http://forestry.tamu.edu/Links/IEA_Bioenergy_Task_31.htm and the IEA Bioenergy
website www.ieabioenergy.com under ‘Our Work: Tasks’.

Progress in R&D
Task Meetings and Workshops
The fourth annual workshop of Task 31 was held on 12-18 September in Garpenberg,
Sweden and Gran, Norway with 35 participants from 10 countries. The theme of the
workshop was ‘Sustainable Production Systems for Bioenergy: Forest Energy in Practice’.
There were one and a half days of scientific and technical presentations and one and a
half days of field visits in central Sweden relating to this theme, following which
participants travelled by coach, with field visits en route, to central Norway where an
Industry Day focused on cost-effective systems for production of forest fuels. A total of
27 presentations were made. Two separate business sessions held during the workshop
provided opportunities for planning and discussion of the future direction of the Task,
including workshops. A post-workshop study tour took place on 19-21 September in
Norway, terminating in Bergen. Following peer review, the proceedings of the workshop
will be published as a special issue of Biomass and Bioenergy.
Work Programme
The Task work programme includes identifying research needs and opportunities,
assimilating and synthesising scientific and technical information, identifying breakthrough
technologies, organising annual workshops and field study tours, transfer of information to
key stakeholders, and collaboration with other IEA Bioenergy Tasks as well as other
scientific and technical organisations. The Task has limited funds for development of new
knowledge and technology, but is able to influence the direction of policy and research
through development of white papers, state-of-the-art assessments, synthesis reports, and
policy-related documents.
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One of the primary means of achieving Task goals and outputs is a series of annual
workshops. These involve invited and volunteer scientific and technical experts who present
papers and posters, contribute to assessments and discussions, and lead field study tours.
Case studies of successful applications of sustainable forest management for increased
ecosystem productivity, forest health, and efficient utilisation of forest resources, including
biomass for energy, are examined.
Communication of the goals, activities, and outputs of the Task is ongoing. A strong
presence is maintained through the Task website. The site has a broad range of
information, including events, reports and publications, photographs, and the Task
newsletter. Complete coverage of publications of the present Task and of related past Tasks
and activities is also being made available. Basic Task information continues to be
provided also on the IEA Bioenergy website, where Task events such as workshop
announcements are provided.
The Task website is the first step towards the development of an electronic information
system (EIS) to which will be added other Task resources such as data and presentations,
and links to other web-based information sources. The broader EIS objective of providing
information about bioenergy from sustainable forestry is being pursued through a
partnership with an established, actively-growing hypertext encyclopedia developed by the
US Forest Service to which a bioenergy encyclopedia is being added
(www.forestencyclopedia.net/Encyclopedia/Encyclopedia_Page.2004-03-10.1236). The
Task website is linked to the prototype bioenergy encyclopedia, which has received
significant funding to develop a product aimed at landowners in southern USA. The Task
aims to expand that scope with content appropriate for all Task participants. Collaborative
efforts with other Tasks related to the EIS, including the Task 29 educational website,
continue to be pursued.
The concept of a series of Industry Days has continued. These are designed to take
advantage of the presence of international experts who have participated in a Task
workshop, by having them meet and share issues and ideas with invited regional guests
representing the forestry, energy and policy sectors. Such an interchange was an integral
part of the Task workshop in Gran, Norway, where an Industry Day with national and
international experts focused on cost-effective systems for production of forest fuels. Other
organisations and IEA Bioenergy Tasks have expressed considerable interest in the
Industry Day concept.
Collaboration with Other Tasks
Several current IEA Bioenergy Tasks have objectives and interests that are
complementary to those of Task 31. Strong links are maintained with these Tasks through
sharing of information and joint workshops. Close ties are maintained with Task 29: Socioeconomic Aspects of Bioenergy Systems, whose leaders have participated in Task 31
Industry Days and workshops. Input and content have been provided to the Task 29
website aimed at education and general public audiences. A similarly close level of
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collaboration exists with Task 30: Short Rotation Crops for Bioenergy Systems. Initial
contacts have been made with Task 40: Sustainable International Bioenergy Trade:
Securing Supply and Demand and a future joint event is likely.
Opportunities for collaboration and cooperation with other international researchers,
organisations and activities, including IUFRO, are also pursued, particularly those involved
with issues of sustainability of forest ecosystems. One of the Associate Task Leaders
participated in the ‘Healthy Landscapes, Thriving Communities: Bioenergy and Wood
Products’ conference on 20-22 January in Denver, USA and the ‘Smallwood 2004’
conference on 18-21 May in Sacramento, USA, distributing Task materials at both events.
The Task has committed to make a presentation at a special IEA Bioenergy session at the
XXII IUFRO Congress in August 2005 in Brisbane, Australia.
Website
The new Task website http://forestry.tamu.edu/Links/IEA_Bioenergy_Task_31.htm was
launched in February and has become the primary vehicle for information about the Task.
Deliverables
The proceedings of the second annual workshop of Task 31, which was held jointly with
Task 30 on 28 October - 1 November 2002 in Belo Horizonte, Brazil, have been published
as a special issue of the journal Biomass and Bioenergy. Fourteen invited and volunteer
papers were included in the special issue. An additional paper was previously published in
the same journal.
The proceedings of the third annual workshop, held in October 2003 in Flagstaff, Arizona,
USA, have been peer reviewed by workshop participants and other Task collaborators and
submitted for publication also as a special issue of Biomass and Bioenergy. PowerPoint
presentations made at the workshop are also being made available to workshop
participants on CD.
A revised Task 31 poster has been produced and distributed electronically to National
Team Leaders. It is available for printing in several sizes, for use as an information
handout as well as a wall poster. The poster can be viewed on the Task website.
An end-of-Task review of scientific and technical progress during the 2001-2003 period
was presented at the 8th World Renewable Energy Congress on 29 August - 3 September
held in Denver, USA. The review was published in the proceedings of the Congress and has
been recommended for publication in the International Journal of Renewable Energy.
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TASK 32: Biomass Combustion and Co-firing

Overview of the Task
The objective of the Task is to stimulate expansion of biomass combustion and co-firing for
the production of heat and power on a broad scale. The widespread interest in the work of
the Task illustrates the relevance of biomass combustion and co-firing in society. The
emphasis of the activities in the Task are currently:
● market introduction to expand the use of biomass combustion in the short term; and
● optimisation of biomass combustion technology in the longer term so that it remains
competitive.
Technical issues addressed by the Task are:
increasing fuel flexibility, including contaminated biomass and biomass pellets;
● advanced process control and sensor development;
● corrosion and deposit formation mechanisms;
● formation and emission of particulates (aerosols) and primary measures for NO
x
reduction; and
● the improvement of existing systems and development of new concepts.
●

Non-technical issues addressed are policies options which promote or hinder projects,
logistics and contracting, environmental constraints and legislation, public acceptance, and
financial incentives. The work programme of the Task is very similar to that of the previous
triennium, with emphasis on topics relating to stand alone industrial combustion and cofiring of biomass in coal-fired power plants. Of all the thermochemical conversion
technologies available for biomass, combustion can be regarded as the most widely applied
option. It has a global market share exceeding 90%. When compared with gasification,
pyrolysis, or liquefaction, combustion technologies are in a more advanced stage of
development. Commercial availability is high and there is a multitude of options for
integration with existing infrastructure at both large and small-scale. Nevertheless, for
further implementation of biomass combustion, the technology needs to be optimised to
keep it competitive as gasification and pyrolysis develop. For obvious economic and
environmental reasons, co-firing biomass with coal in traditional coal-fired boilers
(subsequently referred to as co-firing) is an option that has received growing interest
worldwide.
Participating countries: Australia, Austria, Belgium, Canada, Denmark, the Netherlands,
Norway, Sweden, Switzerland, United Kingdom, and the European Commission.
Task Leader: Mr Sjaak van Loo, Procede BV, the Netherlands.
Co-Task Leader: Jaap Koppejan, TNO, the Netherlands.
Operating Agent: Mr Erik Wissema, Ministry of Economic Affairs, the Netherlands
Alternate Operating Agent: Kees Kwant, SenterNovem, Netherlands Agency for Energy
and the Environment, the Netherlands.
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The Task Leader directs and manages the work programme. A National Team Leader from
each country is responsible for coordinating the national participation in the Task.
For further details on Task 32, please refer to Appendices 2-5 inclusive; the Task website
www.ieabcc.nl and the IEA Bioenergy website www.ieabioenergy.com under ‘Our Work:
Tasks’.

Progress in R&D
Task Meetings and Workshops
The first two meetings of the Task in 2004 were held in Rome, Italy and Victoria, Canada.
These meetings were used to compare progress in different Task activities with the work
plan, reflect on Task initiated workshops, plan future activities and share recent
developments on the application of biomass combustion in participating countries. A
major topic for both Task meetings was the preparation of a second edition of the
‘Handbook of Biomass Combustion and Co-firing’. See more details under ‘deliverables’.
The first Task meeting took place at the 2nd World Biomass Conference, held on 10-14
May in Rome, Italy. The Task organised a workshop as part of the main conference titled
‘Biomass co-firing: current trends and future challenges’. This event was very successful,
with over 50 participants and very relevant and interesting presentations from equipment
suppliers, end-users, and R&D organisations. It was concluded that organising workshops
or seminars on combustion/co-firing related issues in combination with large conferences
or other events is a very worthwhile approach that should be repeated.
The Task has previously recognised that attention should be paid to the ‘public image and
policy aspects’ of biomass co-firing. Experience has shown that many decision makers as
well as the wider public consider the options available for co-combustion/combustion of
biomass to be unattractive for different reasons which can often be as a result of
misunderstandings/ misinformation. For this reason, a workshop on ‘Public Perception of
Biomass Co-firing’ was organised at the ‘Science in Thermal and Chemical Biomass
Conversion’ conference in Victoria, Canada. At this meeting, Task participants and
especially invited environmental NGO’s, R&D organisations, and electric utilities agreed on
conditions under which biomass co-firing could be regarded as a desirable option for
generating renewable energy.
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Following the Rome workshop, a statement on the relevance of co-firing was produced
during the Task meeting with input from all Task participants for endorsement by the
ExCo. However, as a result of discussions with the ExCo on the formulation and purpose
of this statement, it was decided to postpone its publication and include results of the
second workshop, held in Victoria. This resulted in a revised draft of the statement, which
will be discussed at the third Task meeting to be held on 17 March, 2005. The reports of

ar 2005.qxd

4/7/2005

11:58 AM

Page 39

both Task meetings and workshops can be downloaded from the Task’s website at
www.ieabcc.nl.

Future workshops
An overview of workshops that have been scheduled by the Task is as follows: ‘aerosols
from biomass combustion’ - Austria; ‘fuel flexibility’ - Sweden; ‘corrosion and deposit
formation’ - UK; ‘optimisation of small scale systems’ - Denmark; and ‘process control and
sensor development’ - the Netherlands.
Work Programme
The work programme of the Task in the current triennium is based on a prioritisation of
topics agreed in 2003. These are:
● Technologies for biomass combustion in small-scale and CHP systems.
● Technologies for co-firing biomass in existing coal-fired boilers.
● Increasing fuel flexibility, including contaminated biomass and biomass pellets.
● Advanced process control and sensor development.
● Corrosion and deposit formation mechanisms.
● Formation and emission of particulates (aerosols) and primary measures for NO
x
reduction.
● Improvement of existing systems and development of new concepts.
Progress achieved on these topics in 2004 is described below.

Small and medium scale CHP
Most of the Task activities on CHP are related to the collation and dissemination of
research information geared towards lowering investment costs; achieving environmental
acceptability; handling alternative and difficult-to-burn feedstock; and demonstrating
innovative combustion technology. Attention has been paid to this topic through two Task
supported activities:
● preparation of an international overview of initiatives for biomass combustion-based
CHP plants (Austria, March 2004); and
● determination of efficiency for automatic biomass combustion plants and comparison of
efficiency and emissions for different operational modes (Switzerland, March 2004).
Completion of the study ‘Energetic Assessment of Energy Systems with Biomass
Combustion’ by Switzerland has been postponed to 2005 due to some delays in performing
test trials under practical conditions. Three field trips to biomass combustion CHP plants
with innovative designs are scheduled for March 2005.

Co-firing coal with biomass and related wastes
Though there are many advantages associated with co-firing biomass with coal, improper
choices of fuels, boiler design, or operating conditions could minimise or even negate many
of the advantages of burning biomass with coal and may, in some cases, lead to significant
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damage to equipment. The Task focuses on gathering and disseminating information on cocombustion of biomass in existing coal-fired boilers. In cases of co-firing biomass derived
producer gas, pyrolysis oil or charcoal - activities are restricted to co-firing these
materials not to the gasification, pyrolysis or carbonisation process. Activities in this area
have already been mentioned under Task meetings and workshops. viz. the biomass cofiring seminar at the 2nd World Biomass Conference in Rome; and the workshop on the
public perception of biomass co-firing at the conference in Victoria. In addition a global
overview of co-firing initiatives has been prepared in the form of a website database. This
has been prepared by the Netherlands for the Task website. It describes approximately 150
initiatives on co-firing different types of biomass in various types of coal-fired power
plants. The database will make it easy for anyone to trace power plants with experiences
on co-firing certain types of biomass/wastes. Although the database was completed in
early 2004, publication has regrettably been delayed as permission to publish from one of
the key information sources is still to be obtained.
Upcoming activities in this area are:
Publication of a report ‘Formation of Striated Flows During Biomass-coal Co-firing’ by
former Task participant USA.
● Publication of a report ‘Biomass Impacts on SCR Catalyst Performance’ by former Task
participant USA.
● Further revision and inclusion of public perception aspects of the statement pinpointing
the relevance of biomass co-firing. This will be discussed again at the third Task meeting
before resubmission to the ExCo.
●

Increasing fuel flexibility, including contaminated biomass and biomass pellets
This topic relates to the adaptation of existing combustion installations, in order to enable
diversification of fuel sources. This is usually important for larger power plants that obtain
their fuel from various sources. On the other hand, more widespread use of standardised
fuels such as pellets in standardised equipment may lead to further cost reductions. In
2004 no specific activities were organised in this field, however a workshop on fuel
flexibility is envisaged, possibly to be organised in conjunction with the IEA Implementing
Agreement on Fluidised Bed Conversion.
Advanced process control and sensor development
The variability of biomass fuels has led to a request for adequate dynamic control over
combustion performance and heat generation. Recently a significant amount of work has
been done to develop new devices and concepts for measurement and control systems. It is
foreseen that a workshop will be held in 2005-2006 to discuss recent advances and
options for improvement of existing and new combustion installations.
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Corrosion and deposit formation mechanisms
This topic relates to fireside issues such as agglomeration, deposit formation, and
corrosion. A workshop is planned on this topic in conjunction with a meeting with the
subgroup of the European ThermalNet project that also deals with this issue. Timing to be
decided.
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Formation and emission of particulates (aerosols) and primary measures for NOx
reduction
The relevance of mitigation of aerosol emissions from biomass combustion has been
discussed previously by the Task. In some countries, biomass combustion forms a major
source of aerosols with significant health impacts. In 2001, the Task organised a workshop
on the formation of aerosols and ways to reduce aerosol emissions cost-effectively. A
statement was then produced and disseminated by the Task on the importance of aerosols
from biomass combustion. A workshop on recent progress with regard to understanding
and mitigating emissions of aerosols from biomass combustion systems will be held on 18
March 2005 in Graz, Austria in association with the third Task meeting.
Improvement of existing systems and development of new concepts
This topic deals with methods for technical improvement of existing concepts for biomass
combustion equipment, as well as the development of totally new concepts for combustion
installations. A workshop is foreseen on the optimisation of small-scale combustion
systems, together with an existing conference on biomass pellets. Timing to be decided.
Collaboration with Other Tasks/Networking
A key factor in the success of the Task is the wide industrial involvement with the work
programme, and the interaction with other IEA Implementing Agreements and the
European Union. Industrial participation is also enhanced by the active involvement of
industry representatives from the participating countries.
The programme of the Task is closely related to those of other IEA Bioenergy Tasks,
especially to activities in the field of biomass gasification (Task 33) and energy recovery
from MSW (Task 36). Collaboration is enhanced by joint events with other Tasks,
exchange of meeting minutes and reports. In the area of biomass co-combustion,
interaction between IEA Bioenergy and IEA Coal Research is further intensified by
collaboration with the Coal Combustion Science group of IEA Coal Research. A MoU
facilitates information exchange between these parties.
Deliverables
Deliverables in 2004 included: organising and minuting of two Task meetings; organising
and reporting a workshop on Biomass Co-firing at the 2nd World Biomass Conference; and
organising and reporting a workshop on the Public Perception of Biomass Co-firing at the
Science in Thermal and Chemical Biomass Conversion conference. Also, reporting to the
ExCo; facilitation of the projects in the work programme (including completion of the
‘international overview of initiatives for biomass co-firing’ by the Netherlands);
maintenance of the Task website; and initiation of a second edition of the ‘Handbook on
Biomass Combustion and Co-firing’. All Task reports can be downloaded from the Task
website.
With respect to the handbook, the first edition was published with two print runs totalling
850 copies and is now out of stock. In 2004, a peer review of the first edition was carried
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out by Professor Bo Leckner, Chalmers University and Mr Bo Sander, Elsam Engineering.
The results of the peer review have been used to formulate a new ‘Table of Contents’ and
to allocate the work of authoring and editing the second edition. James and James
Publishing will publish this new edition which is scheduled for release in early 2006. Once
the second edition is available the text of the first edition will be made available through
the Task website. In December the Task signed a license agreement with the Chinese
Academy of Agricultural Engineering (part of the Ministry of Agriculture) for the
preparation of a Chinese edition of the handbook.

TASK 33: Thermal Gasification of Biomass

Overview of the Task
The objectives of Task 33 are to monitor, review and exchange information on biomass
gasification (BMG) research, development, and demonstration (RD&D) and to promote
cooperation among the participating countries and industry to eliminate technological
impediments to the advancement of thermal gasification of biomass. The ultimate objective
is to 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 also for co-production of these products.
Participating countries: Austria, Denmark, Finland, Italy, the Netherlands, New Zealand,
Sweden, Switzerland, United Kingdom, and the USA.
Task Leader: Dr Suresh P. Babu, Gas Technology Institute, USA
Operating Agent: Dr Douglas E. Kaempf, US Department of Energy, USA
The Task Leader directs and manages the work programme. A National Team Leader from
each country is responsible for coordinating the national participation in the Task.
For further details on Task 33, please refer to Appendices 2-5 inclusive; the Task website
www.gastechnology.org/iea and the IEA Bioenergy website www.ieabioenergy.com under
‘Our Work: Tasks’.

Progress in R&D
Task Meetings and Workshops
42

The first Task meeting was held on 3-5 May in Vienna, Austria. The Technical University of
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of Austria, hosted the meeting and plant visit. The meeting included a one day workshop
‘WS1: Short, Medium and Long Term Perspectives on Biomass Gasification’, a plant visit
to Güssing and Wr. Neustadt, and one day dedicated to discussion of Task related matters.
A workshop report is being prepared by the USA.
The second Task meeting was held on 25-27 October in Copenhagen, Denmark. The Danish
Energy Agency hosted this meeting. It included a one day workshop ‘WS2: Gas Cleaning
and Gas Engines for Small-Scale Applications’, a plant visit to the Babcock & Wilcox
Volund biomass gasification plant in Harboore, the two-stage biomass gasification plant in
Graested, plus the Viking and the low-temperature CFB biomass gasification plants in
Lyngby. There was also one day dedicated to discussion of Task related matters. A
workshop report is being prepared by Denmark.

Future workshops
At the second Task meeting, the Task revised the list of workshop topics for the remaining
three semi-annual meetings, for the current triennium, as shown below:
● State-of-the-Art of Gas Clean-Up - tentatively proposed for Fall 2005.
● Co-firing Applications involving Biomass and Waste Gasification - details to be decided.
● Health and Safety of Biomass Gasification Installations - details to be decided.
In preparation for the last topic, a draft report on ‘Health and Safety of Biomass
Gasification Installations’ has been prepared in conjunction with GasNet. This report was
prepared by Ruedi Bühler, Umwelt + Energie, Switzerland, and Friedrich Lettner, Graz
University of Technology, Austria and will be available on the Task website following
review by Task Members.
The review and updating of the report ‘Status of Biomass Gasification in Countries
Participating in IEA Bioenergy Task 33 and EU GasNet’ continues at each of the Task
Meetings. The Netherlands continues to support this effort by compiling and editing the
updates.
The third Task meeting, to be held in conjunction with the Swedish/EC sponsored
SYNBIOS Conference, will focus on biomass derived synthesis gas, synthesis gas
conversion to transportation fuels, development of vehicular engines and fuel cells,
feedstock supply, the evolving markets for biomass derived synthesis gas and vehicular
fuels etc. The conference is planned for 18-19 May 2005 in Stockholm. 20 May is
set-aside for the semi-annual Task meeting.
Work Scope, Approach and Industrial Involvement
The scope of work for the current triennium is built upon the progress made in the
previous triennia. In previous years, information exchange, investigation of selected subtask
studies, promotion of coordinated RD&D among participating countries, selected plant
visits, and industrial involvement at Task Meetings have been very effective. These remain
the basic foundations for developing and implementing a programme of work that
addresses the needs of the participating countries.
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The Task regularly evaluates the current status of the critical unit operations and unit
processes that constitute a biomass gasification process, and identifies hurdles to advance
biomass gasification systems. The Task meetings provide a forum to discuss the
technological advances and issues critical to scale-up, system integration, and commercial
implementation of biomass gasification processes. Generally, these discussions lead to
selection of subtask studies that focus on advancing the state-of-the-art technology and
which address the options to resolve hurdles.
The Task has continued the practice of inviting industrial experts to the Task meetings to
present their experiences with the development and demonstration of biomass gasification
processes and also wherever it is applicable to introduce new products. The interaction
with industry provides an opportunity for the participants to discuss refinements that
should be made to existing product lines and/or processes. Academic experts are also
invited as and when the need arises to seek information and cooperation in order to
address basic research needs.
Work Programme/Subtask Studies
The current work programme includes the following elements:
● Survey the current global biomass and waste gasification RD&D programmes,
commercial operations and market opportunities for biomass gasification, and identify
the technical and non-technical barriers to commercialisation of the technology. Use the
survey results to prepare and update Country Reports for information dissemination.
● Plan and conduct semi-annual Task meetings involving the following subtask studies and
related workshops selected by the Task participants, and address matters related to the
Task objectives:
- Spring 2004 - WS1: Short, Medium, and Long Term Perspectives on BMG.
Coordinator USA, 3-5 May, Vienna, Austria.
- Fall 2004 - WS2: Gas Cleaning and Gas Engines for Small-Scale Applications.
Coordinator Denmark, 25-27 October, Copenhagen, Denmark.
- Spring 2005 - WS3: Hydrogen and Synthesis Gas for Fuels and Chemicals (in cooperation with the Swedish SYNBIOS Conference), Coordinator and team to be
selected from Sweden, the Netherlands, Austria, Italy and USA, 18-20 May,
Stockholm, Sweden.
- Fall 2005 to be decided.
- Spring 2006 to be decided.
- Fall 2006 to be decided.
● Conduct joint studies, conferences, and workshops with related Tasks, Annexes, and
other international activities to address mutually beneficial issues.
● Identify research and technology development needs based on the results from the work
described above.
● Publish results of the work programme on the Task website www.gastechnology.org/iea
for information dissemination.
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Collaboration with Other Tasks/Networking
Task 33 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 2nd
World Biomass Conference in Rome.
Deliverables
The Task deliverables include planning and conducting six semi-annual Task Meetings
focused on the workshops selected by the Task participants, involving academic and
industrial experts, the preparation and distribution of workshop reports; updating Country
Reports, a report on biomass gasification activities in all the participating countries of the
Task and selected European countries; conducting joint studies, conferences, and
workshops with related Tasks, Annexes, and other international activities to address
mutually beneficial issues; and preparation of periodic progress, financial, and annual
reports as required by the ExCo.

TASK 34: Pyrolysis of Biomass
Overview of the Task
Task 34 started in January 2004 and will finish in December 2007. By agreement
between the European Commission (EC) and IEA Bioenergy, it is integrated with the EC
Pyrolysis Network, which is part of the new ThermalNet project that started in January
2005 and will finish in December 2007. Thus the two activities are properly syncronised.
The technical focus of PyNe is through a set of tasks that are firmly integrated with the
other two complementary networks on biomass gasification (GasNet) and combustion
(CombNet). This is shown in the figure below. An interesting feature of these tasks is the
close interactions and complementarity between the three technology areas that will
encourage a high level of interaction in areas of mutual interest.
The main activities of the Task will continue to focus on resolution of technical issues to
aid commercial implementation of fast pyrolysis, information exchange and dissemination
by:
● dedicated and focused regular meetings centered on Technologies and tasks that will
advance the state-of-the-art through critical reviews and commissioning of specialist
material; and
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collation and dissemination of relevant information through the regular PyNe
newsletter, the PyNe website, and direct contact between Task members and invited
guests through the planned programme of meetings, workshops, and conferences.

Figure 1: Structure of the Task 34 work programme.

Participating countries: Norway, USA and the European Commission.
Task Leader: Professor Tony Bridgwater, Aston University, United Kingdom.
Operating Agent: Dr Kyriakos Maniatis, European Commission, Belgium.
The Task Leader directs and manages the work programme. A National Team Leader from
each country is responsible for coordinating the national participation in the Task.
For further details on Task 34, please refer to Appendices 2-5 inclusive; the Task website
www.pyne.co.uk and the IEA Bioenergy website www.ieabioenergy.com under ‘Our Work:
Tasks’.

Progress in R&D
Task Meetings and Workshops
46

The sixth Task meeting was held in April in Brugge, Belgium jointly with GasNet as the
final meeting of the EC ThermoNet project.
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Further Task meetings were held during and
after the Science in Thermal and Chemical
Biomass Conversion Conference held in
August/September in Victoria, Canada. This
was the major event in 2004. The meeting
was sponsored by IEA Bioenergy, Natural
Resources Canada, and Biox. It was the sixth
international conference in the thermochemical biomass conversion series following
on from Tyrol in 2000, Banff in 1996,
Interlaken in 1992, Scottsdale in 1988, and
Estes Park in 1982. The conference covered
Professor Donald Scott receiving his special award
all scientific, technological, environmental,
from
Task Leader Professor Tony Bridgwater.
economic, and commercial aspects of
(Courtesy T. Bridgwater)
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. All the papers have been
peer reviewed and will be published by CPL Press, UK in mid 2005. Of particular
significance was a special award to Professor Donald Scott, who has contributed much to
the science and development of fast pyrolysis over the last 25 years.
Work Programme
The proposed work programme for the new EC supported ThermalNet project was
reviewed in Victoria in September, with the result that a new activity - Biorefineries - will
be included to reflect the interests of the USA. The EC sponsored project on Bio-oil
toxicity assessment is progressing well and is due for completion in June 2005.
The overall work programme is based on a matrix of three technologies and twelve tasks
(divided into technical and non-technical areas) that provide interaction between common
issues but retain the individual requirements and opportunities of the three technologies.
Over 40 experts provide the technical input through a programme of meetings and related
activities.
The expert forum that is created by the collaboration, reviews and directs efforts to
resolve both technical and non-technical barriers. It supports the bioenergy industry by
providing authoritative and topical information and advice. This leads to the opportunity to
accelerate both the rate of implementation and the success of implementation of bioenergy
systems. The support comes from the information that is disseminated through newsletters,
websites, reports, and from the contacts resulting from participation in meetings,
workshops, seminars, and conferences. Longer term support arises from consideration of
the education and training requirements of the sector. Policymakers and decision makers

47

ar 2005.qxd

4/7/2005

11:58 AM

Page 48

are also supported with authoritative advice and recommendations so that legislative,
planning, environmental and social rules, and regulations can more thoroughly and
sensibly account for the needs and aspirations of the industry.
The objective of all the Networks is to provide advice and support to the emerging
bioenergy industry by addressing topical issues through the medium of regular forums,
meetings, workshops, seminars, conferences and reports. The bioenergy industry is
concerned with all aspects of the design, construction, and operation of commercially
viable processes based on combustion, gasification, and pyrolysis of biomass. In addition,
the industry also needs support in the basic sciences, in applied research, in optimisation
including modelling and simulation, in design and in innovation, and in education and
training of the next generation of engineers and scientists. All these groups are included in
the planned programme of work.
Newsletter
The PyNe newsletter continues to be an important vehicle for dissemination and is
circulated to Member Countries for distribution. The last issue was published in March
2004. The next issue will be an interim measure until arrangements for the new EC
contract and its newsletter are in place.
Website/Dissemination
An overall ThermalNet website will be established by Aston with links to the Technology
websites, and Task websites. The PyNe website continues to be a major method of
dissemination and is increasingly used to communicate with members and the rest of the
world. The website has been maintained until the new EC contract is in place.
Conference and Expert Meeting proceedings and special reports and final reports are
published as hard bound books to ensure permanent and widespread dissemination to the
widest possible audience. Particular attention will be paid to establishing and maintaining
a comprehensive database of organisations and companies involved in or interested in the
work of the Task.
All participants in the Network are responsible for active circulation of information and
publications, including the newsletters, and promotion of the Network. In addition they will
be responsible for collection of information and news for publication in the newsletters
and websites.
Deliverables
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Progress Reports to the Executive Committee were produced in May for ExCo53 in
Lucerne, and in October for ExCo54 in Ottawa. The minutes from the Task meetings held
during 2004 - Brugge in April and Victoria in September - have been published and
distributed. An Annual Report was produced for 2003. The Final Report of Task 34 is
planned to also be produced as Volume 3 of the ‘Fast Pyrolysis of Biomass: A Handbook’
series in early 2005.
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TASK 36: Energy Recovery from Municipal Solid Waste
Overview of the Task
The objective of Task 36 is to 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 legislative and institutional change. Keeping
abreast of both policy and technology developments is a prime aim of the Task. The
sharing of good practice and/or new technology and techniques is also a major goal. The
Task participants have chosen a number of key Topic Areas for inclusion in the work
programme.
Over the last few years some significant European led changes have occurred in solid
waste management. These include the adoption by the EU of the landfill directive, the
agreement on a common position on harmonising MSW and hazardous waste incineration
and the increasing application of best practice or life-cycle-based analysis to the
determination of waste management policy. These changes will have a profound impact on
the way in which solid waste is dealt with, and consequently on the role, and potential for,
energy recovery within this. Whilst this impact will be most acute in Europe, other
countries will have an interest in developments in Europe and may also follow EU
practice.
The pressure to divert biodegradable and combustible waste from landfill is driven by a
combination of legislative changes and economics - increasingly there is a shortage of
suitable landfill void and its cost base is increasing. These drivers provide an opportunity
for the development and deployment of cost-effective energy recovery systems. The
deployment of these systems depends on improved efficiency (where the systems are
already in place) and a legislative framework that encourages their development. In the
latter case information on environmental impacts and costs is of prime importance for
decision-makers. The work programme for this Task aims to provide such information in a
form that is readily accessible.
Participating countries: Australia, Canada, Finland, France, Japan, Norway, Sweden,
United Kingdom and the European Commission.
Task Leader: Dr Niranjan Patel, Cornwall County Council, United Kingdom.
Operating Agent: Mr Gary Shanahan, Department of Trade and Industry, United
Kingdom.
The Task Leader directs and manages the work programme. A National Team Leader from
each country is responsible for coordinating the national participation in the Task.
For further details on Task 36, please refer to Appendices 2-5 inclusive, the Task website
www.ieabioenergytask36.org and the IEA Bioenergy website www.ieabioenergy.com under
‘Our Work: Tasks’.
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Progress in R&D
Task Meetings and Workshops
Task 36 held two meetings in 2004. The first meeting took place on 24-26 May in
Trondheim, Norway. The meeting included presentations from Energos, Enviroarc and
Carbo. The meeting also included site visits to the laboratories at SINTEF, the Energos
EfW plant at Ranheim and the Trondheim Energy Board’s CHP plant at Heimdal. At the
meeting in Norway, the programme of work for the new Task period (2004-2006) was
presented and agreed by the Task participants. Topic Leaders gave presentations on their
Topics and the work scope of the Topics was agreed. Outlines of the main issues to be
addressed by each of the Topics are given below. Also, at the meeting in Norway, a short
workshop was held to gather ideas for policy and strategic issues. Several ideas were put
forward, but it was agreed that each Task participant would have a discussion with their
ExCo Member to agree on five ideas for policy papers to ascertain whether there were
policy and strategic issues of similar importance to all of the Task participants.
The second meeting took place on 18-20 October in Montreal, Canada and included site
visits to McGill University and the Biosyngas-Estrie pilot project in Sherbrooke.
Work Programme
The Task work programme is comprised of five key Topics Areas selected by the
participants viz.
● Product stewardship/producer responsibility
● Mechanical biological treatment
● Greenhouse gas balances for MSW systems
● Micro-particulate emissions - pm10
● Waste gasification with ash stabilisation
Progress on each Topic Area is summarised below.

Product stewardship/producer responsibility
The principle of ‘Producer Responsibility’ means that the manufacturers, importers,
distributors and retailers of products that give rise to the generation of wastes, should
take collective responsibility for those wastes, rather than expecting the community to
bear the burden of arranging and paying for waste collection, treatment and disposal. The
meaning of ‘producer’ in this context is much broader than the normal sense. Considering
the life-cycle of a product from its manufacture until the end of its useful life, it is not
only the manufacturer who influences the waste generating and management
characteristics of a product - others also play a significant role. However, it is the
manufacturer who has the dominant role, since it is the manufacturer who takes the key
decisions concerning the design and composition of the product that largely determines its
waste generating potential and management characteristics.
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This principle therefore implies that waste producers should take responsibility for:
minimising their waste arisings;
● designing and developing goods which are inherently recyclable and do not contain
materials that pose an unnecessary risk or burden for the environment; and
● developing markets for the re-use and recycling of the goods they produce.
●

This Topic aims to review the legislation on producer responsibility and its impact, if any,
on altering the characteristics of waste that may be destined for recovery operations.
It will be led by Australia and will focus on OECD countries. The European Commission,
the United Kingdom, and France will also contribute to this Topic.

Mechanical biological treatment
An alternative to the conventional ‘mass burning’ of residual MSW, which is of current
interest, are the so-called mechanical biological treatment (MBT) processes. These
typically split the residual waste stream into three fractions: a recyclable stream (glass,
metals), a biological stream (for composting and anaerobic digestion), and a fuel stream
for energy recovery. There are about 50 such facilities in operation in Europe, mainly in
Germany and Austria. There is considerable interest in the rest of Europe in these
technologies as a means of achieving the requirements of the landfill directive.
This Topic will aim to review the status of MBT systems and their potential for integrating
energy recovery processes. A further aim will be to compare their performance with the
conventional processes to identify the main advantages and disadvantages of these
systems. It will be led by the United Kingdom in close collaboration with Task 37.

Greenhouse gas balances for MSW systems
With growing emphasis on greenhouse gases (GHG) and methods of meeting the Kyoto
Protocol commitments, this project aims to present a clear picture of what can be
achieved through MSW management. A comprehensive spreadsheet with what-if
capability will be prepared, initially set in the Canadian context, using Canadian waste
composition, generation rates, and data on existing landfills. The spreadsheet will be
prepared in such a manner that it will be able to accept input from other countries, giving
meaningful GHG emission figures for various MSW management scenarios. Included in
the spreadsheet will be the effects of incinerators, FBC combustors, gasifiers with cofiring (Lahti-type), landfilling, landfill gas capture with flaring or electricity generation,
glass and metals recycle, ash use in cement, etc. If external funding can be secured,
economics will be included in the model. Output could then be used as a tool to optimise
MSW management schemes vs. GHG emission reduction/cost per tonne.
This Topic will be led by Canada. During Phase III of the project the model will be
modified to accept input from all Task 36 participants. It will be carried out in close
collaboration with Task 38 to build on work already completed.
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Micro-particulate emissions - pm10.
Fine particles can be detrimental to health and are very difficult to reduce with the
conventional precipitators. Especially waste incineration produces fine particles, which
contain toxic elements, such as heavy metals. Decreasing total particle emissions does not
necessarily decrease fine particle emissions. There are no plans at the moment to set
emission limits for different particle size classes (pm0.1, pm1, pm2.5, pm10) formed in
incineration, but it is possible in the future because small particles penetrate deep in the
airways. There is not much reported information about formation of fine particles or
emissions from incinerators or combustion of sorted household waste. In addition, no
previous studies are found on the effect of waste quality, sorted vs. unsorted waste, on
formation of fine particles and especially on the amount and occurrence of heavy metals.
This Topic will review the status of information and measured data regarding fine particle
formation and emissions in waste-to-energy production. A further aim will be to assess
and compare existing flue gas clean-up systems with regard to fine particle emissions.
The Topic will be led by Finland and will include information from all of the Task 36
participants.

Waste gasification with ash stabilisation
Following an extensive development programme of pilot scale systems, led in particular by
Japan, the next stage of development will be full-scale demonstration of some of the more
promising systems. This Topic aims to compile operating data and share operational
experiences of the commercial demonstration facilities. The work will require collaboration
by industry operators and the sharing of, perhaps, sensitive data. The progress of the Topic
will therefore depend to a large extent on the involvement of government agencies who
will have supported the development and/or may be considering further grant aid. This
Topic will be led by Japan.
Collaboration with Other Tasks
The Topic ‘Mechanical biological treatment’ will be carried
out in close conjunction with Task 37 and the Topic
‘Greenhouse gas balances for MSW systems’ will be carried
out in close conjunction with Task 38.
Deliverables

52

The deliverables for the Task in 2004 included: two progress
reports to the ExCo; audited financial reports as required
by the ExCo; minutes of the Task meetings and technical
reports as detailed in Appendix 3. The report for the 20012003 period titled ‘Accomplishments from IEA Bioenergy
Task 36: Energy from Integrated Solid Waste Management
Systems, End of Task Report’ was published and distributed
to participating countries.

Task 36 End-of-Term Report.
(Courtesy G. Gordon)
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TASK 37: Energy from Biogas and Landfill Gas

Overview of the Task
The overall objectives of Task 37 are to review and exchange information on anaerobic
digestion (AD), and to produce, upgrade, and utilise biogas as an energy source, digestate
(compost) as an organic fertiliser, and the anaerobic degradation process as a link in the
chain of waste (water) treatment.
The scope of the work 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, the industry, and governmental bodies is
encouraged and stimulated. Also continuous education has been introduced as a new topic.
To achieve the objectives, the Task maintains strong relationships with the governments of
Member Countries, 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 (digestate) and biogas.
Participating countries: Austria, Denmark, Finland, the Netherlands, Sweden, Switzerland,
United Kingdom, and the European Commission.
Task Leader: Dr Arthur Wellinger, Nova Energie GmbH, Switzerland.
Operating Agent: Mr Bruno Guggisberg, Swiss Federal Office of Energy, Switzerland.
The Task Leader directs and manages the work programme. A National Team Leader from
each country is responsible for coordinating the national participation in the Task.
For further details on Task 37, please refer to Appendices 2-5 inclusive; the Task website
www.novaenergie.ch/iea-bioenergy-Task37 and the IEA Bioenergy website
www.ieabioenergy.com under ‘Our Work: Tasks’.

Progress in R&D
Task Meetings and Workshops
Two major Task meetings were held in 2004. The first meeting took place on 22-24 May
in Rome after the 2nd World Biomass Conference. The focus was an extended overview of
biogas development. The different contributions of the participants showed that a
considerable number of measures have been taken in favour of biogas by individual
countries (in part stimulated by EU-regulations). For example:
●
taxes are reduced or removed for biogas as a fuel (Switzerland, Finland, Sweden);
● feed-in tariffs for electricity have been increased (Austria, Denmark);
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connection to the electricity grid has become easier (Switzerland, Sweden);
political initiatives have been taken to promote biogas (Finland, Switzerland); and
in the UK, biogas finally starts to take off.

However, there are also a few drawbacks in the deployment of biogas. For example:
some large companies went bankrupt;
● there are still too many plants which are not operating properly; and
● in Germany, which is the largest biogas producer, the biogas still can not be fed into the
gas grid.
●

The second Task meeting was held on 7-10 September in Jyväskylä, Finland. In connection
with this meeting the Task organised a seminar on the ‘Production and Use of Biogas’
together with TEKES. This seminar was very successful. More than 160 participants from
all over Finland attended instead of the 40 expected. There was a simultaneous
Finnish/English translation. Two guest speakers, the Alternate ExCo Member Marjatta
Aarniala, and the Task participants covered all the topics of the seminar. The contributions
are available on the Task website (www.novaenergie.ch/iea-bioenergy-task-37).
During the second day of the seminar a visit was organised to an agricultural co-digestion
plant and an industrial waste treatment plant. The Kalmari farm biogas plant consists of a
stirred tank reactor and a storage tank covered by a plastic membrane which serves as
post-digester. About 10% of the gas is produced in the storage tank. The digester is fed
with manure from dairy cows (60 units) and industrial waste mainly from a candy
factory. The biogas is used in a boiler for grain drying and in a CHP plant to produce
electricity and heat. A smaller component of the biogas is upgraded to vehicle fuel
standard.
The waste treatment plant was in Lahia - a community of 7,500 inhabitants. Thanks to
the initiative of the citizens, it was decided to build a digester instead of a composting
plant. The Lahia plant is a fully engineered industrial plant with a capacity of 3,700 tons
per year. The digester is fed with sewage sludge, organic industrial waste and source
separated waste. Plant construction began in 2003 and it was commissioning during the
Task visit.
Work Programme
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In 2004 the work programme consisted of the following topics:
● Business meetings
● Website: maintenance; proceedings
● Seminar in Jyväskylä
● Industry forum
● Success stories
● Research exchange seminar
● Gas upgrading and gas vehicles
● Information exchange
● Coloured pages of annual report
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The progress made on each Topic is summarised below.

Business meetings, Leader: Wellinger
The Task met for two business meetings where the major information transfer between the
participating countries took place.
Website, Leader: Roost
The website was updated with news and meeting dates on a monthly basis. The
proceedings of the Jyväskylä seminar were included.
Seminar in Jyväskylä, Leader: Martti
Task 37 and TEKES jointly organised a biogas seminar. Thanks to the excellent
organisation of TEKES and the Finnish member Martti, the seminar was a success.
Except for two guests, all the contributions were provided by participants of Task 37. The
seminar was followed by a lively discussion which demonstrated the renewed interest of
Finnish companies in biogas.
Industry forum, Leader: Jönsson
There is a continuous exchange of information with most of the plant providers. In order
to improve the information exchange with industry, a database has been designed where
equipment providers can fill in information on their products themselves. This will be
available on the website during 2005.
Success stories, Leader: Jönsson
A database was established to describe case studies of outstanding plants in a standard
format. Every country member has access to the data bank and is encouraged to fill in
data on plants that they have visited or have access to performance data. The database is
linked to the Task's website.
Research exchange seminar, Leader: Braun
The programme of work of the Task includes close information exchange with the major
research groups working in the field of biogas. To stimulate this exchange a ‘take-off’
meeting is planned in conjunction with a technical seminar so that the researchers are
present anyway. Preparatory work has been done for the initial meeting in Fall 2005 in
the Netherlands.
Gas upgrading and gas vehicles, Leader: Jönsson
Biogas as a fuel becomes increasingly interesting in Europe under the pressure of the
ambitious EU target that in 2005 and 2010, 2% and 5.75%, respectively of the fuel
consumption in every country should be covered with fuel from biomass.
Information exchange, Leader: Wellinger
The Task’s first brochure written some 5 years ago on the upgrading and utilisation of
biogas is now becoming outdated. First evaluations have been completed to update and
improve this publication during 2005.
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Coloured pages of annual report, Leader: Wellinger
The Task has agreed to produce the coloured pages of the 2004 IEA Bioenergy Annual
Report which at the same time will be printed as a stand alone booklet.
Collaboration with other Tasks
In collaboration with the Finish ExCo member Kai Sipilä, the Task is planning a common
meeting or workshop together with all the other Tasks involved with waste management
and treatment.
Website
The Task 37 website: www.novaenergie.ch/iea-bioenergy-Task37, was a major commitment
in the programme of work.
Deliverables
The deliverables for the Task in 2004 included: the website, two progress reports, minutes
of the Task meetings, the presentations of the Jyväskylä seminar and the coloured pages as
reported above and detailed in Appendix 3.

TASK 38: Greenhouse Gas Balances of Biomass and Bioenergy
Systems
Overview of the Task
The objective of Task 38 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 current Task focuses on the application of methodologies to
greenhouse gas mitigation projects and programmes.
Participating countries: Australia, Austria, Canada, Croatia, Denmark, Finland, Ireland, the
Netherlands, New Zealand, Norway, Sweden, and the USA.
Task Leader: Dr Bernhard Schlamadinger, Joanneum Research, Austria.
Operating Agent: Dr Josef Spitzer, Joanneum Research, Austria.
The Task Leader directs and manages the work programme. The Task Leader is assisted by
Susanne Woess-Gallasch (Joanneum Research). Kimberly Robertson (Force Consulting,
New Zealand) has been appointed as Co-Task Leader. A National Team Leader from each
country is responsible for coordinating the national participation in the Task.
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For further details on Task 38, please refer to Appendices 2-5 inclusive, the Task 38
website www.joanneum.at/iea-bioenergy-task38 and the IEA Bioenergy website
www.ieabioenergy.com under ‘Our Work: Tasks’.
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Progress in R&D
Task Meetings and Workshops
In 2004, the Task organised in cooperation with the Ministry for the Environment and
Force Consulting, the following two meetings in Rotorua, New Zealand. A conference on
‘The Role of Carbon Sequestration and Bioenergy in National and International
Greenhouse Gas Markets’ on 22-23 March; and a Task meeting on 24-25 March. The Task
meeting focussed on an overview of the 2001-2003 work programme and achievements;
finalisation of the 2004 work programme; case studies; an overview of the BIOMITRE
project and other Task business (i.e. planning for the next workshop/conference, position
paper/FAQ on biofuel trade, budget).
In cooperation with Bioenergy Australia, the Task organised a half day workshop on 26
March in Sydney, Australia. Presentations made at this workshop can be found on the
Task website.
In conjunction with the Canadian Forest Service, the Task also organised the following
meetings in Vancouver and Victoria, Canada. A Task meeting on 13 and 16 September, and
a conference on ‘Forest Carbon Accounting, Carbon Offset Trading and Opportunities to
Enhance Bioenergy’ on 14-15 September, with an excursion looking at Canada’s
measurement system for carbon sequestration in afforestation projects. Further
information, including PowerPoint presentations from the conference can be found on the
Task website.
Work Programme
In 2004 Task 38 worked mainly on the following topics:
Country reports
● Case studies
● 2nd World Biomass Conference paper
● Optimising the GHG benefits of bioenergy and carbon sequestration systems
● A paper on soil carbon loss in bioenergy systems
● An information note on the inclusion of harvested wood products in GHG inventories
●

Country reports
Work continued on the development of ‘country reports’ dealing with background
information (general energy system and GHG emissions, general description of bioenergy
systems, land use change and forestry); information on domestic ‘policies and measures’
(national, regional and local level); and on bioenergy and carbon sequestration projects
(pilot projects, research).
NTLs were asked to deliver the information still outstanding. This is an ongoing action
with regular updates. The current status is documented on the website.
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Case studies
Work on case studies to analyse specific bioenergy and carbon sequestration projects
continued. The goal is to assess and compare the GHG balances of such projects in the
participating countries, and to make recommendations for optimisation of these systems.
All case studies started in the previous Task period (2001-2003) have now been
completed. Brochures have been produced for six case studies and another three are in
production. The case studies include:
● Australia: GHG balance of two bioenergy systems (co-firing of biomass with coal and a
wood fired conversion facility), both based on conventional hardwood plantation
forestry.
● Canada: GHG balance of a small pyrolysis plant using both sawmill residues and
thinnings from a juvenile spacing program to produce bio-oil, used either in a pulp mill
lime kiln or for export of biofuel.
● Croatia: Assessment of the GHG emissions reduction potential by biodiesel production
in the context of Joint Implementation.
● Finland and Sweden: GHG balances of specific bioenergy and carbon sequestration
projects with links between increased use of construction wood and the use of biomassfired co-generation plants, replacing fossil fuels.
● Ireland: GHG budgets of peat use for energy.
● Netherlands: GHG balances of two biomass import chains were studied - the production,
transport, and co-firing of wood pellets from Canada, and of palm kernel shells from
Malaysia in a coal-fired power plant in the Netherlands.
● New Zealand: Assessment of the GHG balance of a bioenergy co-generation plant (heat
and electricity) based on the use of sawmill residues;
● United Kingdom: GHG balances of two small-scale heating systems, using conventional
forestry and Miscanthus;
● USA: GHG balance of a dairy operation in California using anaerobic digestion of
manure.
The following case studies have been approved for the 2004-2006 Task period.
Canada: GHG impacts of pellet production from woody biomass sources in British
Columbia (BC). The study will consider three biomass sources, standing deadwood from
the pine beetle infestation in BC; supply from hybrid poplar plantations, and sawmill
residue sources. The study will examine the GHG impacts of utilising these biomass
sources, as well as the GHG impacts and economics of pellet manufacture. GHG
impacts will encompass domestic use of pellets as well as exporting to other markets
such as USA or Europe.

●

●
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Austria and Croatia: The study will focus on a biogas plant using dedicated crops and on
a Joint Implementation project assessment. The study will look at the GHG balance of
dedicated crops for biogas production, an anaerobic digestor fed by dedicated crops
(maize) and a CHP plant using biogas for heat and electricity production. Croatia will
assess the viability of a Joint Implementation project based on such a biogas plant.
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●

Denmark: A case study of a South African Clean Development Mechanism (CDM)
project. The focus is alternative applications for thermal energy arising from biomass
fired co-generation plants. The study will analyse the GHG and socio-economic impacts
of co-generating heat and power through combustion of woody biomass arising from
plantation and sawmill residues. It is being conducted in collaboration with Task 29
which will address the socio-economic impacts.

●

BIOMITRE (BIOmass-based Climate Change MITigation through Renewable Energy).
This project, developed by a consortium of Task 38 participants and other groups, was
undertaken from April 2003 to October 2004. A cooperative financing scheme using EC
funds and Task 38 funds was developed for this project. The results are available to both
the EC and the Task, through the Task 38/BIOMITRE combined website. The final
report is currently in preparation. The Task 38 contribution to the project was in the
form of the case studies mentioned above. The main objectives of the project were to
develop a user friendly software tool for analysing the GHG balance and emissionssaving cost-effectiveness of biomass energy technologies, and to apply this software
tool. The tool is able to accommodate a diversity of biomass technologies and data
sources. It can be used by researchers, policymakers and the energy industry to aid the
decision making process with an understanding of what type of renewable bioenergy
projects to develop/invest in, to meet energy demands while also meeting international
commitments to reduce GHG emissions. The tool will be made available in early 2005 at
www.joanneum.at/biomitre .

2nd World Biomass Conference paper
The Task presented a preliminary version of the paper ‘Should We Trade Biomass,
Electricity, Renewable Certificates, or CO2 Credits?’ at the 2nd World Biomass Conference
in Rome. Interest in bioenergy is growing across the Western world in response to
mounting concerns about climate change. Therefore the international trade of biomass to
meet energy demand is increasing. However, physical trade of biomass (or energy carriers
derived from biomass such as liquid fuels) is not always the optimal solution from both a
cost and a GHG mitigation perspective. Local use of the bioenergy to replace fossil fuels
and subsequent trading of electricity, CO2 credits, or Renewable Certificates provide
important alternatives. The draft paper is available on the Task website.
Optimising the GHG benefits of bioenergy and carbon sequestration systems
At the Task workshop in New Zealand it was agreed that there was a need for a ‘technical
note’ on how to optimise the GHG benefits of bioenergy and carbon sequestration systems.
A brainstorming session was held at this meeting and a draft paper has been produced for
comment and development by the Task participants. It was recognised that this work could
also be relevant to BIOMITRE.
Soil carbon loss in bioenergy systems
The Task finalised a paper on the relationship between soil carbon sequestration and
bioenergy, addressing the implications for the overall GHG balance of bioenergy and land
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use projects, and for carbon accounting under the Kyoto protocol. Results indicate that
although there may be some decline in soil carbon associated with biomass production,
this is negligible in comparison with the contribution of bioenergy systems towards
greenhouse mitigation through avoided fossil fuel emissions. The paper was coordinated by
Annette Cowie of State Forests New South Wales in Australia, and includes collaborators
from most countries participating in the Task, as well as one representative each from
Tasks 30 and 31. The paper will be published in a special issue of the journal Mitigation
and Adaptation Strategies for Global Change.

Inclusion of harvested wood products in GHG inventories
The Task prepared an ‘information note’ on ‘Approaches for inclusion of harvested wood
products in future GHG inventories under the UNFCCC, and their consistency with the
overall UNFCCC inventory reporting framework’. It is also preparing a paper on
‘definitions and interpretations’ of key terms used in discussions on harvested wood
products.
Collaboration with Other Tasks/Networking
The Task collaborated with Tasks 30 and 31 to produce the ‘soil carbon’ paper described
above. The Task Leader gave a presentation on ‘Trading biomass, bioelectricity, green
certificates or CO2 credits: The Kyoto Protocol Context’ at the Task 40 business forum on
‘Bioenergy Trade’ in Rome. The Task is also collaborating with Task 29 on the Danish case
study in South Africa. A joint workshop with Task 40 is planned for 2006 in Norway.
Many of the European Task participants were involved in the EU project BIOMITRE,
which was completed in late 2004. This will be published on the joint Task 38/BIOMITRE
website: www.joanneum.at/biomitre, which is due to be finalised in 2005.
A joint workshop ‘GHG Aspects of Biomass Cascading - Reuse, Recycling, and Energy
Generation’ is planned for April 2005 in Dublin in conjunction with COST E31 Action.
The Task provided comments on the IEA Headquarters book ‘Biofuels for Transport: An
International Perspective’. These mainly focussed on Chapter 3: Oil Displacement and
Greenhouse Gas Reduction Impacts.
Website
Work on updating and completing the new website has continued.
Technology Transfer/Communication

60

An FTP system has been operated as a Task document management system, hosted at
Joanneum Research. NTLs (and their teams) can access internal documents from there.
The system allows joint work on shared documents, and filing of PowerPoint
presentations, draft reports, and other internal documents. Many bilateral contacts
between NTLs within the Task have been created, including facilitating the exchange of
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models using the Task website. The Task Leader participated in the ExCo53 workshop in
Lucerne and provided feedback on the subsequent questionnaire.
Deliverables
Apart from the wide range of deliverables mentioned above, the Task also produced
progress reports for ExCo53 and ExCo54, minutes of the Task Meetings, and updating of
the website. In addition the Task contributed an item to IEA Bioenergy News, Volume
16(2). A special issue of the Journal ‘Mitigation and Adaptation Strategies for Global
Change’ is being edited by Task participants Leif Gustavsson, Bernhard Schlamadinger,
and Kimberly Robertson. This will feature papers presented at the Östersund and Rotorua
workshops. This special issue will be finalised and published in 2005.

TASK 39: Liquid Biofuels from Biomass
Overview of the Task
The objective of this Task 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-ethanol,
● 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.
Participating countries: Austria, Canada, Denmark, Finland, Ireland, the Netherlands,
South Africa, Sweden, United Kingdom, USA, and the European Commission.
Task Leader: Dr Jack Saddler, University of British Columbia, Canada.
Operating Agent: Dr J. Peter Hall, Natural Resources Canada, Canada.
The Task Leader together with three Subtask Leaders directs and manages the work
programme. A National Team Leader from each country is responsible for coordinating
the national participation in the Task.
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For further details on Task 39, please refer to Appendices 2-5 inclusive; the Task website
www.forestry.ubc.ca/task39 and the IEA Bioenergy website www.ieabioenergy.com under
‘Our Work: Tasks’.

Progress in R&D
Task Meetings and Workshops
In 2004 the Task organised several meetings. On 10 May, an initial Task 39 meeting was
held to ‘kick off’ the work of the current triennium in two parallel sessions, at the 26th
Symposium on Biotechnology for Fuels and Chemicals, Chattanooga, USA and at the 2nd
World Biomass Conference in Rome. On 13-15 December, a Task workshop was held in
Kyoto, Japan. On 17-18 December, a post-workshop Task 39 session was included at the
2nd International Symposium on Sustainable Energy System organised by the 21 COE
program of Kyoto University. Details on these events are provided below.
Work Programme
The work programme for the Task includes the following elements.

Providing information on policy, regulatory, and infrastructure issues
The overall objective of this Task component is to provide governments and policy makers
with improved information that will help them identify and eliminate non-technical
barriers to liquid biofuels deployment. Work continued in the following areas:
Country-specific information on biofuels: The Task continues to compile country-specific
information on biofuels including fuels usage, regulatory changes, major changes in
biofuels policies, and similar items. The purpose of this effort is to maintain the Task’s role
as a central source of relevant information on biofuels. The Task participated in the ECfunded VIEWLS project by assisting with data collection. This contribution to the
VIEWLS project was primarily to provide information from North America. New reports
on barriers to biodiesel and ethanol production and use are being commissioned and will
be completed in mid-2005.
Case Studies: The Task is focusing data gathering exercises on demonstration and
industrial-scale commercial facilities for biofuel production around the world. This will
provide a ready reference to the current state-of-the-art in producing biofuels.
International trade of biofuels: The Task is considering issues related to the international
trade of biofuels, including supply and demand for such fuels and regulatory issues
involved in promoting and developing trade. In particular, it is considering the impact of
fuel mandates (already present in the EC and in parts of North America) on international
demand for biofuels.
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Financial Instruments: The Task continues to consider ways in which capital investment in
the biofuels sector might be encouraged, given the unique circumstances of individual
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jurisdictions. A case study of successful policy instruments for promoting biofuel
infrastructure in USA has been completed and will be available in early 2005.

Technical aspects of lignocellulosic biomass-to-ethanol processes
The Task provides an information exchange network for participants who are conducting
research and development activities in the area of lignocellulosic biomass-to-ethanol. The
working group in this area is focused on the technical and economic issues related to this
technology option.
In 2004, a workshop was held in parallel sessions, in connection with the 26th Symposium
on Biotechnology for Fuels and Chemicals in Chattanooga, and with the 2nd World
Biomass Conference in Rome. Discussion at this workshop considered the current state of
commercialising industrial conversion of biomass-to-ethanol. A summary of these sessions
is available in the May issue of the Task newsletter.
At the Task workshop held on 13-15 December in Kyoto, several sessions focused on
lignocellulosic biomass-to-ethanol. The overall focus of this workshop was to explore the
links that exist between technical and policy issues as they impact biofuels
implementation. Sessions examined country-specific polices and technical programmes, as
well as progress toward commercialisation from an industry point of view. Summaries of
the sessions are provided in the December issue of the Task newsletter.
In early 2004, the proceedings of the workshop held in Copenhagen, Denmark in
November 2003 were published. These are also available on CD.

Specialised topics related to biodiesel
The Task work programme includes specific topics related to implementation of biodiesel.
These include policy and regulatory issues that apply to the implementation of this fuel
plus specialised technical matters. In September 2004, a CD containing the summarised
results of the Task’s biodiesel activities was distributed by Dr Wörgetter. These reports are
available to all participants in the Task.
Newsletter
The Task published four newsletters in 2004. They provided information about the Task
activities and international events related to biofuels. These newsletters are available from
the editor as detailed in Appendix 3.
Collaboration with Other Tasks/Networking
The Task has ongoing interactions with related groups. The Task is working with various
EC-funded projects as described earlier to ensure effective information exchange.
Discussions have been held with Tasks 30 and 31 on joint interests in determining
feedstock availabilities for liquid biofuels. Also discussions were held with Task 40 on
international trade of biofuels. The Task participated in the review of the book by IEA
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Headquarters on ‘Biofuels for Transport: An International Perspective’, produced in early
2004.
Website
The Task has constructed a website to improve access to the information developed by the
Task. Please visit www.forestry.ubc.ca/task39. This website is currently being redesigned
and will be relaunched in early 2005.
Deliverables
Apart from the wide range of deliverables mentioned above, the Task also produced two
progress reports to the ExCo; audited financial accounts for the ExCo; minutes of the
Task meetings; and items for IEA Bioenergy News.
The Task produced four newsletters and technical reports on the issues relating to the
implementation of ethanol from lignocellulosics, and on biodiesel implementation in North
America. Reports on financial instruments for biofuel development and trade issues
impacting the international trade of biofuels will be completed by mid 2005. These are all
detailed in Appendix 3.

TASK 40: Sustainable International Bioenergy Trade: Securing
Supply and Demand

Overview of the Task
The objective of the Task is to investigate what is needed to create a ‘commodity market’
for bioenergy. Through the international platform provided by IEA Bioenergy, combined
with industry partners, government bodies and NGO’s, the Task will contribute to the
development of sustainable bioenergy markets both in the short- and long-term and on
different scales (from regional to global). The goal is that this platform will set the agenda
and initiate a host of new activities relevant to the development of biomass potentials
worldwide. The vision of the Task on global bioenergy trade is that it will develop into a
real ‘commodity market’ which will secure supply and demand in a sustainable way.
Sustainability provides the key ingredient for long-term security.
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Participating countries: Brazil, Finland, the Netherlands, Norway, and Sweden.
Task Leader (Scientific): Dr André Faaij, Copernicus Institute, Utrecht University, the
Netherlands.
Task Leader (Administrative): Mr Martijn Wagener, Essent Energy, the Netherlands.
Operating Agent: Mr Erik Wissema, Ministry of Economic Affairs, the Netherlands.
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The Task Leaders direct and manage the work programme. A National Team Leader from
each country is responsible for coordinating the national participation in the Task.
For further details on Task 40, please refer to Appendices 2-5 inclusive; the Task website
www.fairbiotrade.org and the IEA Bioenergy website www.ieabioenergy.com under ‘Our
Work: Tasks’.

Progress in R&D
Task Meetings and Workshops
The main event in 2004 took place on 27-28 October in Rome jointly organised with FAO.
The title of this meeting was ‘Business Forum on International Bioenergy Trade’. The key
objective was to obtain an overview of current trading experiences and markets as well as
potential future markets. This included monitoring the development of biomass markets
and trade over time, making inventories of barriers to the development of working biomass
markets and trade and developing strategies to cope with these. Approximately 60
participants from a variety of countries and global organisations contributed to this
successful event.
During the two Task meetings in 2004 (Deventer, the Netherlands and Rome), the
responsibility for producing agreed deliverables were divided amongst the participating
countries. Details are provided in the work programme below.
The Task was also involved in a meeting at Imperial College in London with DTI, DEFRA
and other parties to discuss collaboration and membership. During the 2nd World Biomass
Conference in Rome, most Task participants and Observers met for a working meeting. In
addition, the Task was represented at a meeting with FAO and the IEA Bioenergy
Executive Committee at FAO Headquarters.

Future meetings
An overview of proposed Task meetings/workshops is:
● Washington, USA, 16-18 March 2005. Side-event of Energy Week, in collaboration with
Task 29 and the World Bank. Theme: International Bioenergy Trade and Development. A
Task business meeting will be held in conjunction with this.
● Paris, France, 17-21 October 2005. A workshop in collaboration with EUBIONET-II in
conjunction with the European Biomass Conference. (To be confirmed).
● Brazil, 2005. In collaboration with Tasks 30 and 31. Theme: Sustainable biomass
production systems for export and certification. A Task business meeting will be held in
conjunction with this. (To be confirmed).
● Norway, 2006. In collaboration with Task 38. Theme: Bioenergy trade, GHG accounting
and emission trading. A Task business meeting will be held in conjunction with this. (To
be confirmed).
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Work Programme
The first Task meetings were largely focused on fixing the work programme, activities,
collaboration, and deliverables. For each topic identified for the work programme there is
a coordinating party. The participants in each topic bring together existing projects and
market experience from their respective countries. The areas of work and deliverables from
the programme are shown below. At this stage, there are few deliverables to report.

Market experience. Coordinator: Sweden - supported by all participants
Deliverables will be Country Reports (all participants); a business forum; and a final
synthesis report based on the Country Reports.
Strategic advice on barriers, opportunities and strategy. Coordinator: the Netherlands supported by all participants
Deliverables will be a review document and strategic advice on how to develop and
support bioenergy trade, e.g. for the EC, IEA Bioenergy ExCo, FAO. To be completed in
2005-2006.
Modelling markets. Coordinators: Norway, the Netherlands, Finland
Deliverables will be targeted at setting up research project(s).
Supply chain analysis. Coordinators: Finland, Canada, Norway, Sweden, the Netherlands
Deliverables will be case studies, tools for supply chain analysis and a report.
Certification systems. Coordinators: the Netherlands, FAO, UK
Deliverables will be an event in fall/winter 2005 on ‘sustainable biomass production
systems’, possibly in Brazil in collaboration with Tasks 30 and 31. Also a Task 40 position
paper and strategic advice to the ExCo.
Pilot projects. Coordinators: World Bank/FAO; the Netherlands, UK, Canada
Deliverables will be a plan of action/work programme on setting up pilot projects;
selection of potential projects, first feasibility studies and an event hosted by the World
Bank in Washington during the Energy Week in collaboration with Task 29.
Case studies - impact analysis. Coordinators: FAO, the Netherlands, UK, World Bank
Deliverables will be specific case studies, in particular in developing countries; a theme at
the World Bank event in Washington; and a theme for the event in Brazil. Possibly in
collaboration with Tasks 30 and 31.
Evaluation of markets - ethanol. Coordinators: Brazil, UK, Canada
Deliverables will be report/papers.
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Specific activities in 2004 included:
● Processing information gathered on trading experiences and market development (based
on country information and the business forum) into a standard publication on
bioenergy trade. This publication will be updated from time to time.
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Producing various papers which set the stage for international bioenergy trade.
Producing a conference paper for the 2nd World Biomass Conference in Rome.
Preparing a special issue of the Journal ‘Energy for Sustainable Development on
Bioenergy Trade and Sustainable Development’. This will be published in 2005.
Publishing a leaflet on biomass trade and emission and certificate trading jointly with
Task 38.
Publishing a leaflet on the work of Task 40.

Collaboration with other Tasks/Networking
As described above, several events are scheduled as joint activities with Tasks 29, 30, 31
and 38. Also collaboration for a joint event with Task 39 is under discussion. These clearly
confirm the cross-cutting character of the Task.
In the start-up phase of Task 40 there were a large number of formal observers and other
interested parties in attendance at Task meetings and events. This has lead to increasing
participation from the Member Countries, e.g. Finland and Canada have since joined and
at the present time, there is interest from Italy and the UK. Imperial College has been
able to participate as an Observer in all Task events to date. Other networking activities
have included Belgium, Germany, Japan, and South Africa. Formal collaborations with
EUBIONET-II and the UN Commission for Europe are also under discussion.
The work of the Task was presented at several conferences and workshops including the
2nd Ukrainian Biomass Conference, the 2nd World biomass Conference, and at a VIEWLS
workshop in Warzaw, Poland. Other presentations were made at Task meetings in the
Netherlands, Japan, Australia, and New Zealand. In addition the Task has been invited to
present its work at an event in April 2005, organised by the Heinrich Böll Stiftung for
German Members of Parliament, car manufacturers and the biofuels industry.
Website
An important activity in 2004 was construction of the Task website: www.fairbiotrade.org.
Besides being a communication tool, it will also serve as a centralised repository for
information in the coming years.
Deliverables
Deliverables in terms of written reports and analyses are understandably modest in this
first year of the Task. Many aspects of the work programme are currently in progress and
first reports are expected in 2005. The following deliverables were achieved in 2004: two
progress reports for the ExCo; a conference paper for the 2nd World Biomass Conference;
draft Country Reports on biomass markets and international trade; a joint paper and
leaflet with Task 38 on trade-offs between physical biomass trade and emission trading; a
business forum and report in collaboration with FAO (to be published in 2005);
organisation of an event with the World Bank during Energy Week; and development of
the Task website.
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Appendix 1

TABLE 1 - IEA BIOENERGY TASK PARTICIPATION IN 2004
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Appendix 2

BUDGET IN 2004: SUMMARY TABLES
Table 2: Budget for 2004 by Member Country ($US)

Contracting Party

ExCo Fund

Task Funds

Total

Australia

10,000

68,220

78,220

Austria

11,600

73,000

84,600

Belgium

7,000

25,900

32,900

Brazil

7,000

28,000

35,000

Canada

12,000

90,720

102,720

Croatia

7,000

26,000

33,000

Denmark

11,000

75,400

86,400

Finland

11,000

79,820

90,820

France

6,000

15,320

21,320

Ireland

8,000

36,500

44,500

Italy

6,000

11,000

17,000

Japan

7,000

27,320

34,320

Netherlands

11,000

76,000

87,000

New Zealand

8,000

38,000

46,000

Norway

12,000

82,220

94,220

South Africa

6,000

10,500

16,500

Sweden

15,000

130,720

145,720

Switzerland

8,000

36,500

44,500

UK

12,000

87,320

99,320

USA

11,000

72,900

83,900

European Commission

10,000

51,320

61,320

Total

196,600

1,142,680

1,339,280

69

ar 2005.qxd

4/7/2005

11:58 AM

Page 70

Appendix 2

BUDGET IN 2004: SUMMARY TABLES
Table 3: Budget for 2004 by Task ($US)

Number of
participants

Annual
contribution
per participant

Total
Task
funds

Task 29: Socio-economic Drivers in
Implementing Bioenergy Projects

8

12,000

96,000

Task 30: Short Rotation Crops for Bioenergy
Systems

7

13,000

91,000

Task 31: Biomass Production for Energy from
Sustainable Forestry

7

14,400

100,800

Task 32: Biomass Combustion and Co-firing

11

11,500

126,500

Task 33: Thermal Gasification of Biomass

10

11,000

110,000

Task 34: Pyrolysis of biomass *

3

10,000

10,000

Task 36: Energy Recovery from Municipal
Solid Waste

9

15,320

137,880

Task 37: Energy from Biogas and Landfill gas

8

14,000

112,000

Task 38: Greenhouse Gas Balances of Biomass
and Bioenergy Systems

12

14,000

168,000

Task 39: Liquid Biofuels from Biomass

11

10,500

115,500

Task 40: Sustainable International
Bioenergy Trade: Securing Supply and Demand

5

15,000

75,000

Task

Total

1,142,680

*Norway and the European Commission pay directly. Actual participation is higher than indicated because this is a joint
programme with the European Commission.
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Appendix 3

LIST OF REPORTS
Reports Issued by the Executive Committee
Final Minutes of the ExCo53 meeting, Lucerne, Switzerland, 6-7 May 2004.
Final Minutes of the ExCo54 meeting, Ottawa, Canada, 6-7 October 2004.
IEA Bioenergy Annual Report 2003. ExCo:2004:01.
IEA Bioenergy News Volume 16(1), June 2004.
IEA Bioenergy News Volume 16(2), December 2004.
IEA Bioenergy Update. Number 13. Biomass and Bioenergy Volume 27(5).
IEA Bioenergy Update. Number 14. Biomass and Bioenergy Volume 28(1).
IEA Bioenergy Update. Number 15. Biomass and Bioenergy Volume 28(3).
IEA Bioenergy Update. Number 15. Biomass and Bioenergy Volume 28(4).
The newsletters are available on the IEA Bioenergy website: www.ieabioenergy.com along
with the Annual Reports and other publications.

Reports from Task 29
Minutes of the Task meeting in Rome, Italy, 12 May 2004.
Domac, J. 2004. Importance of Education in Promoting Renewable Energy, South East
Renewable Energy Conference 2004, Reading, UK, 3-4 November 2004.
Domac, J. 2004. IEA Bioenergy - An International Network for Worldwide Promotion of
Sustainable Use of Biomass for Energy LAMNET International Workshop, Vina del Mar,
Chile, 8-10 November 2004.
Domac, J., Richards, K., Madlener, R., White, B., Healion, K., Lunnan, A., Nilsson, S.,
Yagishita, T. and Segon, V. 2004. Educational Work of IEA Bioenergy Task 29: SocioEconomic Drivers in Implementing Bioenergy Projects. 2nd World Conference on Biomass
for Energy and Industry, Rome: 2421-2424.
Segon, V., Domac, J., Stoer, D. and Young, K. 2004. Raising the Awareness of Bioenergy
Benefits: Results of Two Public Surveys on Attitudes, Perceptions and Knowledge. 2nd
World Conference on Biomass for Energy and Industry, Rome: 2312-2316.

71

ar 2005.qxd

4/7/2005

11:58 AM

Page 72

Appendix 3

Segon, V. and Domac J. (Eds.). 2004. Proceedings of the International Workshop
'Biomass in Urban Communities'. Tsukuba, Japan: IEA Bioenergy Task 29/Energy
Institute Hrvoje Po ar, 18-22 October.
Madlener, R. Socio-economics of large urban wood-fuelled cogeneration: sustainable
energy supply for Austria's capital city of Vienna.
Nillson, S. Fossil Fuel Free Växjö, Sweden - moving from 80% oil 1979 to 80%
bioenergy supply for heating 2002.
Yamada, Y. Report for Biomass-gasified power generation demonstration facilities in
Yamaguchi prefecture.
White, B. A Review of Economic Studies of Bioenergy.
Segon, V. and Domac, J. Biodiesel from Waste Edible Oil for Zagreb Public Transport:
Possibilities, Results and Problems.
Kanazawa, S. and Mita, R. Woody Biomass in Iwate Prefecture.
Janssen, R. A Global Network on Bioenergy presents International Cooperation Case
Studies from Latin America, Asia and Africa.
Koopmans, A. Wood fuel sources and markets.
Lunnan, A. and Nybakk, E. Critical factors for increased use of bioenergy in the
Nordic and Baltic countries.
Richards, K. and Deveson, A. People, politics and power - a matter of renaissance.
Healion, K. Case Studies of Bioenergy Projects in the Republic of Ireland.
Madlener, R. and Vögtli, S. Diffusion of bioenergy use in urban areas: history and
roadmap of the planned wood-fired cogeneration plant in Basel.
Nishijima, A. Biomass Asia Project.
Domac, J. and Segon, V. Starting the Renewables and Energy Efficiency Educational
Campaign in Croatia.
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Reports from Task 30
Alker, G., Bruton, C. and Richards, K. 2004. Full-scale implementation of SRC-systems:
Assessment of Technical and Non-Technical Barriers. IEA Bioenergy Task 30, HPA-report.
TV Energy, Liberty House, New Greenham Park, Newbury, Berks, RG19 6HS.
Anon. Proceedings of the conference 'Biomass and Bioenergy Production for Economic
and Environmental Benefits', organised jointly by the Short Rotation Woody Crops
Operations Working Group Biennial Meeting, IEA Bioenergy (Task 30) Annual Meeting,
and IUFRO working unit 1.09.01, Charleston, South Carolina, USA. November 2004.
Alker, G., Bruton, C. and Richards, K.M. Large-scale implementation of SRC
systems: Assessment of technical and non-technical barriers.
Allen, C.B., Will, R.E., Jacobson, M.A. and Daniels, R.F. Production efficiency,
radiation use efficiency, and canopy dynamics of four tree species receiving irrigation
and fertilization.
Berguson, B. and Johnson, W. The status of hybrid poplar breeding and productivity
research in the lake states.
Bransby, D.I. A Cost Analysis of Co-firing Biomass With Coal in the Southeastern
USA.
Bransby, D.I., Ramirez-Zaragoza, J. and Elliot, G.R. Relationships Between Ash
Fusion Temperature and Ash Composition for Biomass and Coal.
Brubaker, G., Tillery, J. and Owens, K. Reclaimed water use and biomass production
on JEA's biomass energy research farm - Third year results.
Bruton, C., Alker, G. and Richards, K.M. United Kingdom Country Report.
Busby, R.L. and Grebner, D.L. Barriers and Institutional Factors Affecting Shortrotation Woody Crops Establishment.
Coleman, M., Tolsted, D. and Isebrands, J. Mid-Rotation Fertilization of Minnesota
Hybrid Poplar Plantations and the Evaluation of Nutrient Balance.
Couto, L., Dias Müller, M., Câmara Barcellos, D. and Fonseca Couto, M.M. Eucalypt
Based Agroforestry Systems as an Alternative to Produce Biomass for Energy in
Brazil.
Coyle, D.R. and Coleman, M.D. Effects of irrigation and fertilization on growth and
productivity of sweetgum and loblolly pine.
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Coyle, D.R., Coleman, M.D., Durant, J.A. and Newman, L.A. Survival, growth, and
pest susceptibility of 31 Populus clones in South Carolina, USA.
Daniels, R.F., Clark III, A., Allen, H.L. and Borders, B.E. Fertilization and Irrigation
Effects on Wood Properties of Fast Grown Loblolly Pine.
Davis, A. and Trettin, C.C. Hardwood plantation productivity on former agricultural
land in South Carolina.
David, L., Svenson, C., Rogers, P., Pearce, J. and Peiris, P. Evaluation of a
Zymomonas mobilis - based ethanol production process.
Dickmann, D. Historic developments of SRWC.
Eaton, J.E. Short rotation woody crops in the US Pacific Northwest.
Francis, R.C., Hanna, R.B., Shin, S.J., Brown, A.F. and Riemenschneider, D.E. Poplar
breeding for superior papermaking fibres.
Gallagher, T. and Shaffer, R. Assessing the Cost and Operational Feasibility of 'Green'
Hardwood Winter Inventory for Southeastern Pulp Mills.
Geyer, W.A. Biomass production in the central great plains under various coppice
regimes.
Gordon, M. and Thevathasan, N.V. Biomass Production and other Ecological
Processes In Temperate Agroforestry Systems In Canada.
Hannon, E.R., Kittelson, N.T. and Brown, J.J. Developing Strategies to Control
Carpenterworm Moth and Poplar/Willow Borer in Irrigated Hybrid Poplars.
Isebrands, J.G., Rockwood, D.R., Hall, R.B., Lindner, A., Pacheco, A., Brown, N. and
Lange, R.M. Phytoremediation of a perchloroethylene contaminated site in LaSalle
Illinois with Populus clones through hydraulic uptake and enhanced microbial activity.
Kim, R.H., Bayer, C.L, Hitchcock, D.R. and Newman, L.A. Remediation of VOCContaminated Groundwater at the Savannah River Site by Phyto-Irrigation.
Kittelson, N.T., Hannon, E.R. and Brown, J.J. Mating Disruption for Control of the
Western Poplar Clearwing Moth in Irrigated Hybrid Poplars.
Kodrzycki, B. et al. A Genomic Approach to Improvement of Short Rotation Woody
Biomass Crops.
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Martin, F.M., Robredo, F.G. and Ortiz de la Torre, S.V. Economic analysis of short
rotation poplar crops in west central Spain.
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Mazzarella, V.N.G. et al. Elephant Grass Pilot Plantation: Charcoal Source for
Industrial Uses.
Nicholas, I. Biomass energy prospects in New Zealand.
Nicholas, I., Garret, L., Pearce, S., Oliver, G., Evanson, T. and Gearing, P. Biomass
production for energy from a young eucalypt plantation receiving untreated municipal
effluent by sub-surface irrigation.
Nielsen, H.K. and Ahlhaus, M. New approaches/ technologies for establishing,
managing, processing and harvesting biomass crops.
Nielsen, P.S., Anderson, C.J. and Nicholas, I. Environmental benefits of a wood pellet
market in New Zealand.
Perlack, R.D. and Wright, L.L. Types of agricultural and forestry changes needed to
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KEY PARTICIPANTS IN EACH TASK
TASK 29 - Socio-economic Drivers in Implementing Bioenergy Projects
Operating Agent:

Branka Jelavic, Energy Institute Hrvoje Pozar, Croatia
For contacts see Appendix 6.

Task Leader:

Julije Domac, Energy Institute Hrvoje Pozar, Croatia
For contacts see Appendix 5.

Associate Task Leader: Keith Richards, TV Energy Ltd, New Greenham Park, Newbury, UK
For contacts see Appendix 5.
This Task is organised with 'National Teams' in participating countries. The contact person
(National Team Leader) in each country is listed below:
Country
Austria

National Team Leader
Reinhard Madlener

Canada
Croatia
Ireland
Japan
Norway
Sweden
UK

Bill White
Julije Domac
Kevin Healion
Yoshihiro Yamada
Anders Lunnan
Sarah Nilsson
Keith Richards

Institution
SERI - Sustainable Europe Research
Institute
Department of Natural Resources, CFS
Energy Institute Hrvoje Pozar
Tipperary Institute
NEDO
Norwegian Forest Research Institute
City of Växjö, Planning Department
TV Energy Ltd

TASK 30 - Short Rotation Crops for Bioenergy Systems
Operating Agent:

Björn Telenius, Swedish National Energy Administration, Sweden
For contacts see Appendix 6.

Task Leader:

Theo Verwijst, Swedish University of Agricultural Sciences, Sweden
For contacts see Appendix 5.

Associate Task Leader: Bryce Stokes, USDA Forest Service, USA
For contacts see Appendix 5.
Associate Task Leader: Ian Nicholas, Forest Research Institute, New Zealand
For contacts see Appendix 5.
Task Secretary:

Nils-Erik Nordh, SLU, Sweden.

The Task is organised with 'National Teams' in the participating countries. The contact person
(National Team Leader) in each country is listed below:
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Country
Australia

National Team Leader
Brendon George

Brazil
Canada
Croatia
New Zealand
Sweden

Laércio Couto
Andrew Gordon
Davorin Cajba
Ian Nicholas
Theo Verwijst

UK
USA

Keith Rickards
Bryce Stokes

Institution
NSW Department of Primary
Industries
Federal University of Vicosa
University of Guelph
University of Zagreb
Forest Research Institute
Swedish University of Agricultural
Sciences
TV Energy Ltd
USDA Forest Service

TASK 31 - Biomass Production for Energy from Sustainable Forestry
Operating Agent:

J. Peter Hall, Canadian Forest Service, Natural Resources
Canada
For contacts see Appendix 6.

Task Leader:

Jim Richardson, J. Richardson Consulting, Canada
For contacts see Appendix 5.

Associate Task Leader: Rolf Björheden, Växjö University, Sweden
For contacts see Appendix 5.
Associate Task Leader: Tat Smith, Texas A&M University, USA
For contacts see Appendix 5.
Task Secretary:

Oana Popescu, Texas A&M University, USA

The Task is organised with 'National Teams' in the participating countries. The contact
person (National Team Leader) in each country is listed below:
Country
Australia
Belgium
Canada
Denmark

National Team Leader
John Raison
Jean-Françoise Van Belle
Jim Richardson
Niels Heding

Norway
Sweden

Simen Gjølsjø
Heléne Lundkvist
Gustav Egnell

USA
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J. Richardson Consulting
Forest & Landscape Research
Institute
Norwegian Forest Research Institute
Swedish University of Agricultural
Sciences
Swedish University of Agricultural
Sciences
USDA Forest Service
USDA Forest Service
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TASK 32 - Biomass Combustion and Co-firing
Operating Agent:

Erik Wissema, Ministry of Economic Affairs, the Netherlands
For contacts see Appendix 6.

Task Leader:

Sjaak van Loo, Procede Group BV, the Netherlands
For contacts see Appendix 5.

The Task is organised with 'National Teams' in the participating countries. The contact
person (National Team Leader) in each country is listed below:
Country
Australia
Austria
Belgium
Canada
European Commission

National Team Leader
Brett Corderoy
Ingwald Obernberger
Jerome Delcarte
Sebnem Madrali
Erich Nägele

Denmark
The Netherlands

Norway

Anders Evald
Sjaak van Loo
Jaap Koppejan
Kees Kwant
Øyvind Skreiberg

Sweden

Claes Tullin

Switzerland
UK

Thomas Nussbaumer
William Livingston

Institution
Delta Electricity
Technical University of Graz
Département de Génie Rural
Department of Natural Resources
European Commission - DG for
Science Research and Development
Force Technology
Procede Group BV
TNO-MEP
SenterNovem
Department of Energy and Process
Engineering, NTNU
Swedish National Testing and
Research Institute
Verenum
Mitsui Babcock Energy Limited

TASK 33 - Thermal Gasification of Biomass
Operating Agent:
Task Leader:

Larry Russo, Department of Energy, USA
For contacts see Appendix 6.
Suresh P. Babu, Gas Technology Institute, USA
For contacts see Appendix 5.

The Task is organised with 'National Teams' in the participating countries. The contact
person (National Team Leader) in each country is listed below. Also shown, where
appropriate, are other participants within some of the member countries.
Country
Austria
Canada
Denmark

National Team Leader
Hermann Hofbauer
Reinhard Rauch
Martin Wittrup Hansen
Henrik F. Christiansen
Martin Wittrup Hansen

Institution
Institute of Chemical Engineering
Institute of Chemical Engineering
Force Technology Canada
Danish Energy Agency
Force Technology Canada
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Finland

Italy
The Netherlands
New Zealand
Sweden
Switzerland
UK
USA

Martti Neiminen
Esa Kurkela
Pekka Simell
Emanuele Scoditti
Bram van der Drift
Shusheng Pang
Ian Gilmour
Lars Waldheim
Ruedi Bühler
Serge Biollaz
Nick Barker
Suresh Babu
Paul Grabowski
Richard Bain

VTT Energy
VTT Energy
VTT Energy
ENEA
Energy Reseaerch Centre of the
Netherlands
University of Canterbury
University of Canterbury
TPS Termiska Processer AB
Umwelt & Energie
PSI
ETSU
Gas Technology
USDOE
NREL

TASK 34 - Pyrolysis of Biomass
Operating Agent:

Kyriakos Maniatis, European Commission, Belgium
For contacts see Appendix 6.

Task Leader:

Tony Bridgwater, Aston University, United Kingdom
For contacts see Appendix 5.

This Task is a joint programme between IEA Bioenergy and the European Commission,
coordinated by Tony Bridgwater. The contact person (National Team Leader) in each
country is listed below:
Country
National Team Leader
Austria
Maximilian Lauer
European Commission* Tony Bridgwater
Finland
Anja Oasmaa
France
Philippe Girard
Germany
E. Henrich
D. Meier
Italy
Columba Di Blasi
Norway*
Morten Gronli
UK
Tony Bridgwater
USA*
D. Elliot
* Formal participation is through IEA Bioenergy
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Joanneum Research
Aston University
VTT Energy
Cirad Forêt
FZK
IWC
University of Naples
University of Trondheim
Aston University
PNNL
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TASK 36 - Energy Recovery from Municipal Solid waste
Operating Agent:

Gary Shanahan, Department of Trade and Industry, UK
For contacts see Appendix 6.

Task Leader:

Niranjan Patel, Cornwall County Council, UK
For contacts see Appendix 5.

Assist. Task Leader:

Patrick Wheeler, AEA Technology plc, UK
For contacts see Appendix 5.

Assist. to Task Leader: Grace Gordon, AEA Technology Environment, UK
For contacts see Appendix 5.
The Task is organised with 'National Teams' in the participating countries. The contact
person (National Team Leader) in each country is listed below:
Country
Australia
Canada
European Commission
Finland
France
Japan
Norway
Sweden

National Team Leader
Mark Glover
Dennis Lu
David Baxter
Carl Wilèn
Elisabeth Poncelet
Mizuhiko Tanaka
Lars Sorum
Anders Hedenstedt

UK

Patrick Wheeler

Institution
CSIRO
Canmet Energy Technology Centre
JRC Petten
VTT Processes
ADEME
NEDO
SINTEF
RVF - The Swedish Assoc. of Waste
Management
AEA Technology Environment

TASK 37 - Energy from Biogas and Landfill Gas
Operating Agent:

Bruno Guggisberg, Swiss Federal Office of Energy, Switzerland
For contacts see Appendix 6.

Task Leader:

Arthur Wellinger, Nova Energie GmbH, Switzerland
For contacts see Appendix 5.

The Task is organised with 'National Teams' in the participating countries. The contact
person (National Team Leader) in each country is listed below:
Country
Austria

National Team Leader
Rudolf Braun

Denmark
European Commission

Jens Bo Holm-Nielsen
David Baxter

Institution
IFAT; Dept of Environmental
Biotechnology
University of Southern Denmark
JRC Petten
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Finland
Netherlands
Sweden
Switzerland
UK

Martti Jormanainen
John Neeft
Owe Jönsson
Arthur Wellinger
Christopher Maltin

Envipro Ky
SenterNovem
Swedish Gas Technology Centre
Nova Energie GmbH
Organic Power Ltd

TASK 38 - Greenhouse Gas Balances of Biomass and Bioenergy Systems
Operating Agent:

Josef Spitzer, Joanneum Research, Austria
For contacts see Appendix 6.

Task Leader:

Bernhard Schlamadinger, Joanneum Research, Austria
For contacts see Appendix 5.

The Task is organised with 'National Teams' in the participating countries. The contact
person (National Team Leader) in each country is listed below:
Country
Australia
Austria
Canada
Croatia
Denmark

National Team Leader
Annette Cowie
Susanne Woess-Gallasch
Terry Hatton
Snjezana Fijan-Parlov
Niels Heding

Finland

Sampo Soimakallio
Kim Pingoud
Kenneth Byrne
Carly Green
Kimberly Robertson
Birger Solberg
Leif Gustavsson
Andre Faaij
Kees Kwant
Matthew Ringer

Ireland
New Zealand
Norway
Sweden
The Netherlands
USA

Institution
State Forests of New South Wales
Joanneum Research
Canadian Forest Service, NRCan
Ekonerg Holding
Danish Forest and Landscape Res.
Institute
VTT Processes
Finnish Forest Research Institute
University College Cork
University College Dublin
Force Consulting Ltd
Agricultural University of Norway
Mid Sweden University
Utrecht University
NOVEM
National Renewable Energy
Laboratory

TASK 39 - Liquid Biofuels from Biomass
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Operating Agent:

J. Peter Hall, Canadian Forest Service, Natural Resources
Canada
For contacts see Appendix 6.

Task Leader:

Jack Saddler, University of British Columbia, Canada
For contacts see Appendix 5.

(Lignocellulosic ethanol)
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Subtask Leader:
(Biodiesel topics)

Manfred Wörgetter, Federal Institute for Agricultural
Engineering, Austria
For contacts see Appendix 5.

Joint Subtask Leader: Eric van den Heuvel, NOVEM, the Netherlands
For contacts see Appendix 5.

(Implementation issues)

Joint Subtask Leader: Warren Mabee, University of British Columbia, Canada
For contacts see Appendix 5.

(Implementation issues)

Newsletter Editor
/Webmaster:

Warren Mabee, University of British Columbia, Canada
For contacts see Appendix 5.

The Task is organised with 'National Teams' in the participating countries. The contact
person (National Team Leader) in each country is listed below:
Country
Austria

National Team Leader
Manfred Wörgetter

Canada
Denmark
European Commission

Jack Saddler
Finn Bertelsen
Kyriakos Maniatis

Finland
Ireland
The Netherlands
Sweden
UK
USA

Liisa Viikari
Pearse Buckley
Eric van den Heuvel
Ann Segerborg-Fick
Tony Sidwell
Don Stevens
Mark Finkelstein

Institution
Federal Institute for Agricultural
Engineering
University of British Columbia
Danish Energy Agency
European Commission - DG Energy
and Transport
VTT
Sustainable Energy Ireland
NOVEM
Swedish Energy Administration
British Sugar
Pacific Northwest National
Laboratory.
NREL

TASK 40 - Sustainable International Bioenergy Trade: Securing Supply and
Demand
Operating Agent:

Erik Wissema, Ministry of Economic Affairs, the Netherlands
For contacts see Appendix 6.

Task Leader (Scientific): André Faaij, Copernicus Institute, Utrecht University, the
Netherlands
For contacts see Appendix 5.
Task Leader
(Administrative):

Martijn Wagener, Essent Energy, the Netherlands
For contacts see Appendix 5.
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The Task is organised with 'National Teams' in the participating countries. The contact
person (National Team Leader) in each country is listed below:
Country
Brazil
Canada
Finland
Netherlands

Norway

Sweden
Observers
European Commission
Italy
UK
World Bank
FAO

94

National Team Leader
Arnaldo Walter
Douglas Bradley
Tapio Ranta
Jussi Heinimö
Rob Remmers
Martijn Wagener
André Faaij
Håvar Risnes
Solvar N. Klokk
Birger Solberg
Bo Hektor
Erik Ling
Komninos Diamantaras
Angela Grassi
Jeremy Woods
Frank Rosillo-Calle
Boris Utria
Gustavo Best

Institution
University of Campinas
Climate Change Solutions
Lappeenranta Technical University
Lappeenranta Technical University
Essent Energy
Essent Energy
Copernicus Institute-Utrecht
University
Enova SF
Enova SF
European Forest Institute (SF)
TallOil AB
Sveaskog
DG RTD
ETA Florence
Imperial College
Imperial College
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OPERATING AGENTS AND TASK LEADERS
Operating Agent Task 29: Croatia (duration 1 Jan 2003 - 31 Dec 2005)
OA:
TL:

Branka Jelavic
Julije Domac
BIOEN Program coordinator
Energy Institute ‘Hrvoje Pozar’
Savska 163
P.B. 141
10001 Zagreb
CROATIA

(address etc., see Appendix 6)
Phone: +385 1 632 6109
Fax: +385 1 604 0599
Email: jdomac@eihp.hr

Keith Richards (Associate Task Leader) Phone: +44 1635 817 420
TV Energy Ltd
Fax: +44 1635 552 779
Liberty House,The Enterprise Centre
Email: keith.richards@tvenergy.org
New Greenham Park
Newbury RG19 6HW
UNITED KINGDOM

Operating Agent Task 30: Sweden (duration 1 Jan 2004 - 31 Dec 2006)
OA:
TL:

Bjorn Telenius
Theo Verwijst
Department of Short Rotation Forestry
SLU, PO Box 7016
S-750 07 Uppsala
SWEDEN

(address etc., see Appendix 6)
Phone: +46 18 672 550
Fax: +46 18 673 440
Email: Theo.Verwijst@lto.slu.se

Bruce Stokes (Associate Task Leader)
USDA Forest Service Research and
Development
Vegetation Management and
Protection Research
Stop Code 1115
1400 Independence Ave., SW
Washington, DC 20250-1115
USA

Phone: +1 703 605 5263
Fax: +1 703 605 5133
Email: bstokes@fs.fed.us

Ian Nicholas (Associate Task Leader)
NZ Forest Research Institute Ltd
Private Bag 3020
Rotorua
NEW ZEALAND

Phone: +64 7 343 5672
Fax: +64 7 348 0952
Email: ian.nicholas@forestresearch.co.nz
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Operating Agent Task 31: Canada (duration 1 Jan 2004 - 31 Dec 2006)
OA:
TL:

J. Peter Hall
Jim Richardson
1876 Saunderson Drive
Ottawa, Ontario
CANADA K1G 2C5

(address etc., see Appendix 6)
Phone: +1 613 521 1995
Fax: +1 613 521 1997
Email: jrichardson@on.aibn.com

Rolf Björheden (Associate Task Leader) Phone: +46 470 708 991
Professor of Forest Operations
Fax: +46 470 768 540
Department of Industrial Engineering
Email: Rolf.Bjorheden@ips.vsu.se
Forest, Wood and Bioenergy Group
Växjö University
SE-351 95 Växjö
SWEDEN
Tat Smith (Associate Task Leader)
Department of Forest Science
Texas A&M University
College Station, TX 77843-2135
USA

Phone: +1 979 845 5000
Fax: +1 979 845 6049
Email: tat-smith@tamu.edu

Operating Agent Task 32: The Netherlands (duration 1 Jan 2004 - 31 Dec 2006)
OA:
TL:

Kees Kwant
Sjaak van Loo
Procede Group BV
PO Box 328
7500 AH Enschede
THE NETHERLANDS

(address etc., see Appendix 6)
Phone: +31 53 489 4355 / 4636
Fax: +31 53 489 5399
Email: sjaak.vanloo@procede.nl

Jaap Koppejan (Assistant to Task Leader) Phone: +31 55 549 3167
TNO-MEP
Fax: +31 55 549 3287
PO Box 342
Email: J.Koppejan@mep.tno.nl
NL-7300 AH Apeldoorn
THE NETHERLANDS

Operating Agent Task 33: USA (duration 1 Jan 2004 - 31 Dec 2006)
OA:
TL:
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Larry Russo
Suresh P. Babu
Asst. Vice President, Research
and Deployment
Gas Technology Institute
1700 South Mount Prospect Road
Des Plaines, Illinois 60018-1804
USA

(address etc., see Appendix 6)
Phone: +1 847 768 0509
Fax: +1 847 544 3470
Email:suresh.babu@gastechnology.org
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Operating Agent Task 34: The European Commission
(duration 1 Jan 2004 - 31 Dec 2006)
OA:
TL:

Kyriakos Maniatis
Tony Bridgwater
Bio-Energy Research Group
Aston University
Aston Triangle
Birmingham B4 7ET
UNITED KINGDOM

(address etc., see Appendix 6)
Phone: +44 121 359 3611
Fax: +44 121 359 6814
Email: a.v.bridgwater@aston.ac.uk

Operating Agent Task 36: United Kingdom (duration 1 Jan 2004 - 31 Dec 2006)
OA:
TL:

Gary Shanahan
Niranjan Patel
Cornwall County Council
New County Hall Truro
TR1 3AY
UNITED KINGDOM

(address etc., see Appendix 6)
Phone: +44 1872 323180
Fax: +44 1872 323828
Email: npatel@cornwall.gov.uk

Patrick Wheeler
(Assistant Task Leader)
AEA Technology plc
E6/49 Culham
Abingdon
Oxfordshire, OX143ED
UNITED KINGDOM

Phone: +44 870 190 6598
Fax: +44 870 190 6616
Email: patrick.wheeler@aeat.co.uk

Grace Gordon (Assistant Task Leader)
AEA Technology Environment
E6/G30 Culham,
Abingdon,
Oxfordshire, OX14 3ED
UNITED KINGDOM

Phone: +44 870 190 6482
Fax: +44 870 190 6616
Email: Grace.Gordon@aeat.co.uk

Operating Agent Task 37: Switzerland (duration 1 Jan 2004 - 31 Dec 2006)
OA:
TL:

Bruno Guggisberg
Arthur Wellinger
Nova Energie GmbH
Châtelstrasse 21
8355 Aadorf
SWITZERLAND

(address etc., see Appendix 6)
Phone: +41 52 365 4310
Fax: +41 52 365 4320
Email:arthur.wellinger@novaenergie.ch
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Operating Agent Task 38: Austria (duration 1 Jan 2004 - 31 Dec 2006)
OA:
TL:

Josef Spitzer
Bernhard Schlamadinger
Joanneum Research
Elisabethstrasse 5
A-8010 Graz
AUSTRIA

(address etc., see Appendix 6)
Phone: +43-316 876 1340
Fax: +43 316 876 1320
Email: bernhard.schlamadinger@
joanneum.ac.at

Operating Agent Task 39: Canada (duration 1 Jan 2004 - 31 Dec 2006)
OA:
TL:

98

J. Peter Hall
Jack Saddler
Department of Wood Science
University of British Columbia
4th Floor, Forest Sciences Center
4041-2424 Main Mall
Vancouver, B.C. V6T 1Z4
CANADA

(address etc., see Appendix 6)
Phone: +1 604 822 9741
Fax: +1 604 822 9104
Email: saddler@interchange.ubc.ca

Manfred Wörgetter (Subtask Leader)
Federal Institute for Agricultural
Engineering
Rottenhauserstrasse 1
A-3250 Wieselburg
AUSTRIA

Phone: +43 7416 521 7530
Fax: +43 7416 521 7545
Email: Manfred.Woergetter@blt.bmlf.at

Eric van den Heuvel
(Joint Subtask Leader)
Novem B.V
Postbus 8242
3503 RE Utrecht
THE NETHERLANDS

Phone: +31 30 239 3491
Fax: +31 30 231 6491
Email: e.van.den.heuvel@novem.nl

Warren Mabee (Joint Subtask Leader,
Newsletter Editor and Webmaster)
Department of Wood Science
University of British Columbia
4th Floor, Forest Sciences Center
4043-2424 Main Mall
Vancouver, B.C. V6T 1Z4
CANADA

Phone: +1 604 822 2434
Fax: +1 604 822 9104
Email: warren.mabee@ubc.ca
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Operating Agent Task 40: The Netherlands (duration 1 Jan 2004 - 31 Dec 2006)
OA:
TL

Erik Wissema
Andre Faaij - Technical
Copernicus Institute for Sustainable
Development
Department of Science, Technology
& Society
Utrecht University
Heidelberglaan 2, 3584 CS
Utrecht,
THE NETHERLANDS

(address etc., see Appendix 6)
Phone: +31 30 253 7643
Fax: +31 30 253 7601
Email: A.Faaij@chem.uu.nl

TL

Martijn Wagener - Administrative
Essent Energy
EMG Sustainable Trading and Operations
Statenlaan 8 PO Box 689
5223 LA 's-Hertogenbosch 5201
AR 's-Hertogenbosch
The Netherlands

Phone: +31 73 8531250
Fax: +31 73 8531578
Email: martijn.wagener@essent.nl

Operating Agent Task 41: Sweden (duration 1 Jan 2005 - 31 Dec 2007)
OA:
TL

Bjorn Telenius
Sven-Olov Ericson
Edsviksvaegen 33
SE-182 33 Danderyd
SWEDEN

(address etc., see Appendix 6)
Phone: +46 8 405 24 02
Fax: +46 8 755 58 04
Email: svenolovericson@spray.se
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ExCo MEMBERS AND ALTERNATES

100

Member

Alternate Member

AUSTRALIA

Dr Stephen Schuck
Bioenergy Australia Manager
c/o Stephen Schuck and Assoc. Pty Ltd
7 Grassmere Road
Killara, SYDNEY
New South Wales 2071
Phone: +61 2 9416 9246 and 9416 7575
Fax: +61 2 9416 9246
Email: sschuck@bigpond.net.au

Dr Caroline Lemerle
General Manager Research
Rural Industries Research and Development
Corporation
PO Box 4776
Kingston ACT 2604
Tel: +61 2 6272 4033
Fax: +61 2 6272 5877
Email: Caroline.Lemerle@rirdc.gov.au

AUSTRIA

Dr Josef Spitzer
Joanneum Research
Elisabethstrasse 5
A-8010 GRAZ
Phone: +43 316 876 1332
Fax: +43 316 876 1320
Email: josef.spitzer@joanneum.at

Dr Hermann Hofbauer
Vienna University of Technology
Getreidemarkt 9/159
A-1060 WIEN
Phone: +43 1 58801 15970
Fax: +43 1 58801 15999
Email: hhofba@mail.zserv.tuwien.ac.at

BELGIUM

To be announced

Mr Yves Schenkel
Head of Agricultural Engineering
Department of CRA Gembloux
Chaussée de Namur 146
B-5030 GEMBLOUX
Phone: +32 8 162 7148
Fax: +32 8 161 5747
Email: schenkel@cra.wallonie.be

BRAZIL

Dr Mauricio Tiomno Tolmasquim
To be announced
Secretário Executivo
Ministério de Minas e Energia
Esplanada do Ministério, Bloco U, sala 705
Brasília, DF, 70065-900
Phone: +55 61 319 5046 or
+55 61 319 5045
Fax: +55 61 319 5088
E-mail: mauricio.tolmasquim@mme.gov.br

CANADA

Dr J. Peter Hall
Department of Natural Resources
Canadian Forest Service
580 Booth Street, 12th floor
OTTAWA, Ontario K1A 0E4
Phone: +1 613 947 8987
Fax: +1 613 947 9035
Email: phall@nrcan.gc.ca

Mr Ed Hogan
Department of Natural Resources
CANMET Energy Technology Centre
580 Booth Street, 13th floor
OTTAWA, Ontario K1A 0E4
Phone: +1 613 996 6226
Fax: +1 613 996 9416
Email: ehogan@nrcan.gc.ca

CROATIA

Dr Branka Jelavic
Head Dept for Renewable Resources
Energy Institute 'Hrvoje Pozar'
Savska 163
P.B. 141
10001 ZAGREB
Phone: +385 1 632 6117
Fax: +385 1 604 0599
Email: bjelavic@eihp.hr

Dr Julije Domac
BIOEN Program Coordinator
Energy Institute 'Hrvoje Pozar'
Savska 163
P.B. 141
10001 ZAGREB
Phone: +385 1 632 6109
Fax: +385 1 604 0599
Email: jdomac@eihp.hr
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Member

Alternate Member

DENMARK

Mr Jan Bünger - Senior Adviser
Energy R&D and Joint Implementation
Danish Energy Authority
Amaliegade 44
DK-1256 COPENHAGEN K.
Phone: + 45 33 927 589
Fax: + 45 33 114 743
Email: jbu@ens.dk

To be announced

FINLAND

Professor Kai Sipilä
VTT Processes
PO Box 1601 - ESPOO
FIN 02044 VTT
Phone: +358 9 456 5440
Fax: +358 9 460 493
Email: kai.sipila@vtt.fi

Mrs Marjatta Aarniala
National Technology Agency (TEKES)
PO Box 69
FIN-00101 HELSINKI
Phone: +358 10 521 5736
Fax: +358 10 521 5905
Email: marjatta.aarniala@tekes.fi

FRANCE

Jean-Marc Merillot
Chef du service programmation
de la recherche
ADEME, Centre D'Angers
2 Square Lafayette - BP 406
49004 ANGERS Cedex 01
Phone: +33 2 4120 4288
Fax: +33 2 4187 2350
Email: merillot@ademe.fr

Dr Patrick Souet
ADEME, Centre D'Angers
2 Square Lafayette - BP 406
F-49004 ANGERS Cedex 01
Phone: +33 2 4190 4039
Fax: +33 2 4187 2350
Email: Patrick.Souet@ademe.fr

IRELAND

Mr Pearse Buckley
Project Manager - Biomass
Sustainable Energy Ireland
Glasnevin
DUBLIN 9
Phone: +353 1 808 2540
Fax: +353 1 808 2330
Email: pearse.buckley@sei.ie

Mr Morgan Bazilian
Department Head - Sustainable Energy
Services
Sustainable Energy Ireland
Glasnevin
DUBLIN 9
Phone: +353 1 808 2075
Fax: +353 1 808 2330
Email: morgan.bazilian@sei.ie

ITALY

Dr Vito Pignatelli
ENEA - UTS BIOTEC
Gruppo Sistemi Vegetali per Prodotti Industriali
Centro Ricerche Casaccia
Via Anguillarese, 301
00060 S.M. di Galeria, Roma
Phone: +39 06 3048 4506
Fax: +39 06 3048 6514
Email: vito.pignatelli@casaccia.enea.it

Ing. Giacobbe Braccio
ENEA - UTS ENE
Sezione Energia da Biomassa
Centro Ricerche Trisaia
S.S. Jonica, 106 - km 419,500
75026 Rotondella (Matera)
Phone: +39 08 3597 43387
Fax: +39 08 3597 43210
Email: braccio@trisaia.enea.it

JAPAN

Mr Masaki Tajima - Director
NEDO
New Energy Technology Development
Department
Muza Kawasaki Central Tower 18F
1310 Ohmiyacho, Saiwai-ku, Kawasaki,
Kanagawa 212-8554
Phone: +81 44 520 5271
Fax: +81 44 520 5275
Email: tajimamsk@nedo.go.jp

Mr Mizuhiko Tanaka
NEDO
New Energy Technology Development
Department
Muza Kawasaki Central Tower 18F
1310 Ohmiyacho, Saiwai-ku, Kawasaki,
Kanagawa 212-8554
Phone: +81 44 520 5271
Fax: +81 44 520 5275
Email: tanakamzh@nedo.go.jp
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Member
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Alternate Member

The NETHERLANDS Dr Erik W.J. Wissema
Ministry of Economic Affairs
Directorate General for Competition
and Energy
Energy Production Department
P.O. Box 20101
2500 EC THE HAGUE
Phone: +31 70 379 7718
Fax: +31 70 379 6358
Email: e.w.j.wissema@minez.nl

Ir Kees Kwant
NOVEM, Catharijnesingel 59
PO Box 8242
3503 RE UTRECHT
Phone: +31 30 239 3458
Fax: +31 30 231 6491
Email: k.kwant@novem.nl

NEW ZEALAND

Mr John Gifford
NZ Forest Research Institute Ltd
Private Bag 3020
ROTORUA
Phone: +64 7 343 5899
Fax: +64 7 343 5507
Email: john.gifford@forestresearch.co.nz

To be announced

NORWAY

Dr Olav Gislerud
The Research Council of Norway
PO Box 2700, St Hanshaugen
N-0131 OSLO
Phone: +47 22 037 108
Fax: +47 22 037 104
Email: olav.gislerud@forskningsradet.no
or og@forskningsradet.no

Mr Solvar Klokk
Enova SF
Abelsgate 5
N-7030 TRONDHEIM
Phone: +47 73 190 430
Fax: +47 73 190 431
Email: solvar.klokk@enova.no

REPUBLIC OF
SOUTH AFRICA

Professor Bernard Prior
Department of Microbiology
Chairman: School of Biological Sciences
University of Stellenbosch
Private Bag X1
MATIELAND 7602
Phone: +27 21 808 5856
Fax: +27 21 808 5846
Email: bap@sun.ac.za

Miss Nadia Hamid
Deputy Director Energy Efficiency
Department of Minerals and Energy
Energy Planning Directorate, Room C413
Private Bag X59
PRETORIA 0001
Phone: +27 12 3178 652
Fax: +27 12 3225 224
Email: Nadia.Hamid@dme.gov.za

SWEDEN

Dr Björn Telenius
Swedish Nat. Energy Administration
Box 310
SE-631 04 ESKILSTUNA
Phone: +46-16-544 2109
Fax: +46-16-544 2261
Email: bjorn.telenius@stem.se

Mr Karl Christiansson
Swedish Nat. Energy Administration
Box 310
SE-631 04 ESKILSTUNA
Phone: +46 16 544 2176
Fax: +46 16 544 2216
Email: karl.christiansson@stem.se

SWITZERLAND

Mr Bruno Guggisberg
Swiss Federal Office of Energy
CH - 3003 Bern
Phone: +41 31 322 5640
Fax: +41 31 323 2500
Email: bruno.guggisberg@bfe.admin.ch

Dr Gerhard Schriber
Swiss Federal Office of Energy
Research & Education
CH-3003 BERN
Phone: +41 31 322 5658
Fax: +41 31 323 2500
Email: gerhard.schriber@bfe.admin.ch

UNITED KINGDOM

Mr Gary Shanahan
Technical Director, Bioenergy
Sustainable Energy Policy Unit
Department of Trade and Industry
1 Victoria Street
LONDON SW1H 0ET
Phone: +44 020 7215 6483
Fax: +44 020 7215 2674
Email: gary.shanahan@dti.gsi.gov.uk

To be announced

ar 2005.qxd

4/7/2005

11:58 AM

Page 103

Appendix 6

Member

Alternate Member

UNITED STATES

Dr Douglas E. Kaempf
U.S. Department of Energy, EE-2E
Office of Biomass Program
1000 Independence Avenue, SW
WASHINGTON, DC 20585-0121
Phone: +1 202 586 5264
Fax: +1 202 586 5010
Email: douglas.kaempf@ee.doe.gov

Mr Lawrence J. Russo, Jr.
Technology Coordinator
Office of the Biomass Program, Room 5H021
U. S. Department of Energy, EE2E
1000 Independence Ave., SW
Washington, DC 20585-0121
Phone: +1 202 586-1640
Fax: +1 202 586-5618
Email: larry.russo@ee.doe.gov

EUROPEAN
COMMISSION

Dr Kyriakos Maniatis
DG ENERGY & TRANSPORT
European Commission
Rue de la Loi/Wetstraat 200
B-1049 BRUSSELS
Phone:+32 2 299 0293
Fax: +32 2 296 6261
Email: Kyriakos.Maniatis@cec.eu.int

Dr Jeroen Schuppers
DG Research Directorate J:Energy
European Commission
Rue du Champs de Mars 21
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Appendix 7

SOME USEFUL ADDRESSES
ExCo Chairman 2005
Dr Kyriakos Maniatis
European Commission
Rue de la Loi/Wetstraat 200
B-1049 BRUSSELS
BELGIUM

Phone:+32 2 299 0293
Fax:+32 2 296 6261
Email:Kyriakos.Maniatis@cec.eu.int

ExCo Vice Chairman 2005
Dr J. Peter Hall
Department of Natural Resources
Canadian Forest Service
580 Booth Street, 12th floor
OTTAWA, Ontario K1A 0E4
CANADA

Phone:+1 613 947 8987
Fax:+1 613 947 9035
Email:phall@nrcan.gc.ca

IEA Liaison
Mr Peter J. Tulej
IEA Administrator
Renewable Energy Unit
9 Rue de la Fédération
75739 PARIS Cedex 15
FRANCE

Phone:+33 1 4057 6785
Fax:+33 1 4057 6759
Email: piotr.tulej@iea.org

Contact details for the Secretary, Newsletter Editor and Webmaster are provided on the back cover
of this report.
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Odour free storage and
efficient collection of
source separated waste are
the key components for a
successful introduction of
an MSW system.
(Courtesy TEKES)
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