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This feature article provides an overview based on the work of Tasks 38 and 40.

The opinions expressed are those of the authors.

I n t r o d u c t i o n

Bioenergy is increasingly utilised to reduce emissions of greenhouse gases (GHG).

Various options exist for trading bioenergy and bioenergy services between countries.

In this paper, trade in biomass fuels, electricity, renewable certificates, and CO2 credits

are presented as options for business and policy makers as they try to meet increasing

energy demands, while at the same time addressing national and international

commitments to reduce GHG (CO2) emissions and increase renewable energy sources.

Bioenergy has the advantage that it is CO2 neutral, if the biomass is sustainably

produced; and biomass fuels can be stored until the energy is demanded by the user,

therefore meeting both peak and baseline energy demands. Biomass can take various

forms, such as residues from forestry, agriculture, and industry. It can be grown in

dedicated woody or herbaceous energy crops, and can be transformed into various

solid, liquid, and gaseous biofuels.

Options for Trading Bioenergy 
Products and Services

4

Carbon recycling. a: CO2 is captured by the growing crops and forests; b: oxygen (O2) is released and carbon
(C) is stored in the biomass of the plants; c: carbon in harvested biomass is transported to the power
station; d: the power station burns the biomass, releasing the CO2 captured by the plants back to the
atmosphere. Considering the process cycle as a whole, there are no net CO2 emissions from burning the
biomass. (Source: Matthews, R. and Robertson, K. 2002. www.joanneum.at/iea-bioenergy-
Task38/publications) 



Biomass energy systems include the following services:

• Energy in the form of useful electricity, heat, or liquid/gaseous fuel.

• Reductions of net GHG emissions, thus addressing global climate concerns.

• Other benefits of renewable energy sources, such as job creation, reduction of local air

pollution, reduced reliance on a limited resource, etc.

Estimates of the potential contribution of bioenergy range from 100 to over 500 EJ

during this century. In developed countries domestic biomass potentials are often used to a

high degree, though in some countries untapped potentials remain. Also, there is often a

high production cost for biomass in developed countries. In the long term, the pressure on

available biomass resources will increase. Without the development of biomass resources

(e.g., through energy crops and better use of residues) and a well-functioning biomass

market, the often ambitious targets for bioenergy use may not be met.

The development of truly international markets for

biomass may become an essential driver for biomass

production, as the potential is currently unrecognised

in many regions of the world. Many developing

countries have a large technical potential for

agricultural and forest residues and dedicated biomass

production, e.g., sugar cane, wood, or other crops.

Given the lower costs for land and labour in many of

these countries, production costs are much lower, and

thus offer an opportunity to export biomass.

Since biomass is an energy source that is present over

large land areas, the need for collection and transport

systems arises. Conventional thinking is that biomass

should be used locally, perhaps transported up to a

distance of 50-100 km, to strike the optimum between

economies of scale of the conversion plant, and the

variable costs of biomass transport.

However, although many trade flows do take place between neighbouring regions or

countries, increasingly trade is occurring over long distances. Examples are the export of

ethanol from Brazil to Japan, EU, and the USA; palm kernel shells from Malaysia to the

Netherlands; wood pellets from Canada to Sweden, etc. Also the European Commission is

planning a communication on future prospects for biofuels reflecting on ‘the question of

measures to promote the production of biofuels, including such production in less-

developed countries’.This is happening despite the bulky and lower calorific value of most

biomass raw material.These examples and various analyses show that biomass can be

economically transported over longer distances, provided that transport occurs in bulk

(such as by train or ship), and that biomass can be increased in density to reduce its

volume and make transport more cost-effective. Furthermore, analyses of bioenergy trade

chains still show significant advantages in GHG reduction potential in comparison to fossil

fuel chains. 5

Pellets and briquettes made from sawdust are more suitable for
transport than biomass raw materials which are often bulky and
of low calorific value (Courtesy BrikettEnergi, Sweden)



One of the main drivers for increasing the use of bioenergy is to reduce CO2

emissions. Biomass is a CO2-neutral energy source to the extent that CO2 uptake by

plants for growth equals the release of CO2 from the energy conversion. In national

GHG inventories the use of biomass will result in less emission reported from using

fossil fuels; CO2 emissions from bioenergy are reported, but not counted in national

totals.Thus the relative benefit of biomass leads to an improvement in the national

GHG inventory. When biomass is traded between countries, the exporter will

experience a CO2 flux from the atmosphere to his land, whereas the importer will

experience a CO2 flux from his energy system to the atmosphere, both roughly

cancelling each other out. In cap-and-trade programmes of GHGs, gross CO2 fluxes

from biomass oxidation should not be counted in the GHG inventory of the

consumer if a GHG incentive to use bioenergy is to be maintained.Technically, if

biomass is produced sustainably (no net addition of CO2 to the atmosphere), both

producer and consumer experience a zero carbon stock change, and the consumer

will experience a reduction in CO2 emissions from fossil fuels in their inventory.

Demand for bioenergy is increasing as concerns about climate change lead to

implementation of policy measures that favour renewable energy sources over their

fossil-fuel-based competitors. Examples of such policy measures and mechanisms

are renewable energy mandates, feed-in tariffs for electricity from renewables,

trading of green certificates and cap-and-trade systems for GHG. Demand is also

driven by price mechanisms such as subsidies and taxes. All of these mechanisms

seek to internalise the externalities of fossil fuel use in terms of climate change and

other impacts, and provide a more balanced energy choice.

6 Loading logs for transportation by truck (Courtesy UK Forest Research Photo Library)



There is not only a demand for useful energy, but also for ‘climate friendly’ energy systems

and energy systems that bring with them all the other advantages of renewable energy.

Biomass energy can help meet all three demands. It is noteworthy that the first benefit,

useful energy, must usually be provided at the location of demand, whereas the other two

types of services are less dependent on location. It does not matter where reduction of

GHG occurs, because the atmosphere is well mixed globally and an emission (or reduction

therein) will have an equal effect wherever it occurs. Similarly, many of the benefits of

renewable energy (such as decreased use of limited fossil fuel resources) will not depend

on where the biomass is used, although these benefits do occur locally.

This suggests that biomass may not have to be transported in all circumstances, especially

where the demand is largely for climate friendly and renewable energy sources. Instead, it

may be possible to convert biomass into useful energy at the place where it occurs, and

‘transport’ the produced electricity, to the location where these services are in demand, or

possibly trade the nonmaterial services such as ‘CO2 neutrality’ or ‘renewable features’

under mechanisms such as those identified above.

Matching Supply and Demand for Bioenergy Services

Energy supply and demand can be considered at different levels e.g., country, region,

company, or individual projects.This discussion will refer for convenience to the location

with energy demand as ‘Country D’ and to the location with surplus biomass supply as

‘Country S’.

Trading Energy Carriers

Biomass Fuels
Some world regions (for example Latin America and Eastern Europe) have a larger

bioenergy production potential than others, a combination of large land areas with good

crop production potential, low population density, and often extensive agricultural

practices. Consequently, various countries may become net suppliers of renewable

bioenergy to countries that are net importers of energy. For example, there is growing

interest in exporting bio-ethanol from Brazil to Japan and the USA. In order for bioenergy

to be available to importing regions, transport of biofuels over relatively long distances is

necessary.This, however, implies extra costs, more complex logistics, and additional energy

losses compared to more local utilisation.

The possibilities for exporting biomass-derived commodities to the world’s energy markets

can provide a stable and reliable demand for rural communities in many (developing)

countries, thus creating an important incentive and market access that is much needed in

many areas of the world. For many rural communities in developing countries such a

situation would offer good opportunities for socio-economic development.
7



Factors such as the biomass production method, the transport type, and the order

and choice of pre-treatment operations are of importance.The design of the supply

chain will influence the costs and energy efficiency, via a large number of variables,

such as transport distance, dry matter losses, fuel prices, total volumes transported,

and equipment performance.

Various drivers for international bioenergy trade can be distinguished:

• Cost-effective GHG emission reduction. At present, the demand for biomass is

growing due to climate policies of various countries. Where indigenous resources

are insufficient at the required quality and cost, imported material may be an

attractive alternative to local biomass supplies.

Use of proper reference systems is crucial: the GHG mitigation potential of

biomass use is strongly affected by, for example, the carbon intensity of power 8

International bioenergy trade can include direct transport of biomass materials (chips, logs, and bales),
intermediate energy carriers (such as bio-oil or charcoal), or high quality energy carriers such as ethanol,
methanol, Fischer-Tropsch liquids, and hydrogen (Source: Joanneum Research).

International bioenergy logistics - schematic representation of possible biomass and bioenergy trade chains
(Source: Copernicus Institute)



generation in both the importing and exporting countries.This is true for bio-oil export

from Karelia (Russia) to the Netherlands.The possibilities for using biomass for CHP

in Karelia (as well as the relatively low distribution density of forest residues) and the

relatively efficient power generation in the Netherlands indicate that local use of

biomass resources may be preferred over export in this particular case. In the case of

wood pellet export from Canada to the Netherlands and other Western European

countries, the opposite is true.

• Socio-economic development. Many institutions and much research have indicated the

potential strong positive link between developing bioenergy use and local development.

For various countries, exporting bioenergy in the future may provide substantial

benefits for their trade balances.

• Sustainable management and use of natural resources. Large-scale production and use

of biomass for energy will involve use of (additional) land. When biomass production

can be combined with better agricultural methods, or restoration of degraded and

marginal lands it can provide a sustainable source of income for rural communities.

• Fuel supply security. Biomass may diversify the total portfolio of fuels used and

imported by countries, thereby reducing the risks of supply disruptions in terms of both

quantity and price, especially in the case of biofuels for transport since they replace oil

imports.

Electricity
International trading of electricity is already established. Electricity produced from

biomass will usually be CO2 neutral, and can be an effective means of meeting energy

demands of the electricity importer while at the same time not adding to the CO2

emissions of the exporting country.That is, neither the importing nor the exporting

country experiences any GHG emissions from the transaction.

Countries may be importers or exporters of electricity for only parts of the year, parts of

the day etc., depending on peak load demands, electricity price variations, and other

factors. When electricity is traded, CO2 emissions will be accounted for in the national

GHG inventory of the country where the emission from electricity production occurs.Thus,

it is conceivable to meet an emission reduction target by reducing domestic electricity 9

International trade in electricity produced from biomass. (Source: Joanneum Research)



generation and making up the shortfall through imports.This is most likely to occur

where not all countries in a region are subject to emission limitation and reduction

commitments.

Both biomass and electricity trade will lead to GHG emission reductions in the

inventory of the importing country.The magnitude of reductions, and thus the

viability of these two options, will depend on the GHG intensity of the energy system

in the importing country, i.e., what type of energy carrier and conversion system is

displaced (baseline scenario). Usually this will be a marginal power plant that would

have gone into operation (or would have increased its level of output) in the absence

of the electricity import. If this marginal production system is a rather inefficient

coal-fired power plant, then the GHG reductions will be greater (by a factor as high

as three) than if the marginal plant works on natural gas using state-of-the-art

technology.

One of the key

advantages of this

trading option is that

production of

renewable energy can

be optimised in power

plants with better

technologies and

economies of scale

that could not be

realised without the

increased flexibility

and increased

demand of trade.

Logically, electricity trading is limited to areas where the grid offers sufficient

capacity and the effectiveness decreases with increasing distance. It is important to

ensure that there is appropriate labelling when electricity from renewable sources is

purchased.

Trading Non-energy Services

‘Non-energy services’ include benefits from biomass energy that are unrelated to the

energy as such. Examples are environmental, social, and emission reduction benefits

compared to other energy sources.The emission reduction benefits are packaged in

various forms and, for example, change their owner in emissions trading schemes.

Industry tends to be supportive of emissions trading since it enables a given

emissions target to be met at lower cost than with conventional regulations.The cost

savings are possible because there is more flexibility in the choice of where emissions

are reduced. Sources with low-cost reduction opportunities can implement larger

reductions and sell their surplus reductions. Sources with high-cost reduction options

can save money by purchasing surplus reductions from other participants instead.

10

The Amer biomass co-firing power plant in the Netherlands. (Courtesy
Essent, the Netherlands)



Renewable Certificates
‘Renewable certificates’ can be used to meet the demand for the renewable energy, e.g., in

the context of national renewable energy targets.The ‘renewable certificates’ represent the

local services and benefits of the renewable energy, such as pollution abatement and jobs,

but not necessarily the CO2 emission reduction as this could lead to double counting, if for

example CO2 is covered by a cap-and-trade programme.

This option allows Country S to produce renewable energy above and beyond its own

national targets and then sell the remaining amount in renewable certificates to Country

D, while using the electricity in domestic markets. Country D in turn will be able to meet

domestic targets of renewable energy sources by importing certificates to the extent that

their national legislation on renewables accepts certificates from other countries. Policy

makers in Country D may want to allow imported certificates only when Country S

already meets any standards it may have domestically.

Much flexibility exists, as Country S could also sell the electricity without the renewable

certificates separately (see ‘Electricity’ above). In any event, the renewable aspect of the

energy must not be double counted.The renewable certificates of the energy can either be

attached to the energy purchase, or removed and sold separately to those buyers that only

need a renewable energy quota for their own portfolio. Flexibility also comes from the fact

that both electricity and certificates can be sold to different purchasers at different times,

so that maximum revenues can be achieved.

Green certificates are already traded within the EU. For example, utilities in the

Netherlands have been importing significant amounts of green certificates for the last few

years. Currently, certificates can be imported and sold as ‘green electricity’ in the

Netherlands only from countries whose system of issuing Guarantees of Origin has been

approved by the EU. Currently, these countries are Sweden, Finland, Denmark, Austria, the

UK, and the Netherlands.

CO2 Credits
Concerns about global climate change have led to limits on emissions of GHG. One

outcome of this concern is the Kyoto Protocol to the United Nations Framework

Convention on Climate Change (UNFCCC) which places limits on the emissions of

industrialised nations in the period 2008 - 2012 (the ‘first commitment period’). 11

Trading renewable certificates (Source: Joanneum Research)



The Kyoto Protocol foresees flexibility in meeting the targets, using the concept of

emissions trading. For example, countries that over-comply with their targets can sell

emission allowances to countries that would otherwise not meet their targets. CO2

trading provides the flexibility of investing in those places where energy investments

(either replacement of existing facilities or investments to meet new energy demand)

are due anyway, thus reducing the costs of CO2 mitigation.

The Protocol also foresees that emission-reducing projects carried out in other

industrialised nations (Joint Implementation - JI) or in developing countries (Clean

Development Mechanism - CDM) can generate GHG credits that are tradable.

Governments of industrialised countries with Kyoto commitments have begun to

invest in JI and CDM projects, for example the Netherlands or Austria - see

examples below.

In the case of bioenergy, trading CO2 credits would mean that a biomass conversion

plant is put in place in the ‘seller’ country and CO2 credits are sold to the ‘buyer’

country.The amount of credits will depend on the baseline scenario of the ‘buyer’

country whereas for physical biomass or electricity trade the baseline scenario of the

‘seller’ country is of interest.That is, JI and CDM projects may be especially

worthwhile where the marginal energy supply is very GHG intensive.

There are several arrangements in which corporations, governments, or groups of

these, purchase carbon credits either directly or indirectly through ‘carbon funds’.

Examples of the fund approach are the World Bank’s Prototype Carbon Fund

(PCF), the Community Development Carbon Fund and the Biocarbon Fund. For

further details see www.carbonfinance.org.

12

Trading bioenergy CO2 credits (Source: Joanneum Research)
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Annual volumes (million t CO2e) of project-based emission reductions traded up to 2012
vintages (Source: Lecocq, F. and Capoor, K. 2005. State and Trends of the Carbon Market
2005. Carbon Finance Business, World Bank, www.carbonfinance.org)

Estimated total market value per year in million US dollars, nominal (Source: Lecocq, F.
and Capoor, K. 2005. State and Trends of the Carbon Market 2005. Carbon Finance
Business, World Bank, www.carbonfinance.org)



Another example is the European Emissions Trading System (ETS) which caps the

emissions of combustion installations with a rated thermal input exceeding 20 MW,

as well as those from other companies in the metal, mineral and pulp and paper

industries above certain thresholds.The ETS also allows companies to invest in JI

and CDM projects, and thereby provides a link with the Kyoto Protocol Mechanisms.

Effectiveness of Trading Options 

Policy and business decision makers will consider a host of criteria when

determining the way to most efficiently reconcile supply of and demand for

renewable energy. Questions to be addressed are whether a cost-effective biomass

potential, and whether applications for biomass, exist domestically. If both biomass

resource and applications are available locally then the trading options explained in

this paper might be less attractive. However, if local resources are scarce but

domestic applications exist then the biomass trading option might be of interest. If

neither the resources nor the applications exist, then the purchase of renewable

certificates and/or CO2 credits is the only remaining option.

Decision makers must also evaluate the environmental and social aspects of the

different options. Biomass energy can, among other benefits, help diversify energy

sources and supply local jobs. It is important that environmental, socio-economic,

agricultural, energy, climate, and trade aspects are considered in policymaking.

Listed below are groups of criteria that may be important to policymakers, as well as

decision makers in the energy sector, and the general public (energy users).This list is

indicative, as there may be additional criteria that apply in specific situations, and some

of the criteria below may not apply in all cases. For simplification, the term ‘services’ is

used as a generic term to mean the energy content, CO2 reductions, and other features

of renewables.

14

Pie chart on left: Location of emission reduction projects and share of volume supplied.
Pie chart on right: Buyers of emission reductions and share of volume purchased.
(Source: Lecocq, F. and Capoor, K. 2005. State and Trends of the Carbon Market 2005.
Carbon Finance Business, World Bank, www.carbonfinance.org).



Examples of Different Trading Options

The Netherlands

In the Netherlands, several of the different trade options described above are currently

used simultaneously. Regarding the physical import of biomass, in 2004 the Netherlands

produced approximately 4.9 TWh renewable electricity, of which about 3 TWh were

produced from biomass. In turn, of these 3 TWh roughly 1 TWh was produced from

imported biomass (e.g., pellets, palm oil, and agro-residues). Most of these biomass 15

Criteria for the Decision Between Different Trading Options

Supply Potential What is the technical and economic potential for a sustainable supply
of ‘services’ of the exporting region? Consider factors such as
competition with food production, other biomass uses, pressure on
existing forests (e.g., deforestation) and local energy demand.

Secure Demand How will demand for ‘services’ develop in the importing region e.g.,
competing (renewable) energy options, development of conversion
capacity and indigenous biomass resources, future markets for
certificates and credits.

Logistical Capacity What logistical and conversion capacity is available in importing and
exporting countries? Examples are transport infrastructure
(harbours, roads), possibilities for co-fired systems, power lines etc.
Another example is existing energy infrastructure in the importing
country that may be more costly to change than importing
certificates/credits.

Reference Systems What is the reference energy system for importing and exporting
countries? For example a low carbon intensity for importer and high
carbon intensity for exporter indicate it may be better to use biomass
locally and trade bio-electricity, credits, or certificates, or a
combination. Similarly, the ability to use CHP in either location can
enhance the amount of fossil fuel displaced.

Sustainable Development What are the opportunities for matching ‘services’ production and
export with rural and sustainable development? This includes issues
of job creation, local air pollution etc.

Diversification Is there a need for diversification of the energy supply mix in
exporting and importing countries?

Policies and Regulations Which trading options are favoured under existing policies such as
renewable energy or CO2 targets and regulations e.g., trade barriers,
carbon accounting rules?

Flexibility and Risks Which options allow more flexibility over time than others? For
example, CO2 credits and green certificates are traded at spot
markets and will only be needed at the end of a longer period to close
accounts, whereas physical energy carriers have to be imported at the
time the demand occurs, i.e., on a continuous basis.
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streams were imported from Canada and South-East Asia.The Copernicus Institute

(the Task 38 team of the Netherlands) carried out a case study on ‘GHG Balances of

Biomass Import Chains for Green Electricity Production in the Netherlands. For

further information see: www.joanneum.at/iea-bioenergy-

task38/projects/task38casestudies/netherlands-brochure.pdf). Results of this case

study are presented below.

In terms of physical import of electricity, the Netherlands is a net importer of

electricity. In 2003, the Netherlands imported about 17 TWh of electricity, mainly

from Belgium and Germany, probably from coal-fired and nuclear power plants.

Regarding the trade in renewable electricity certificates, the Netherlands have

imported large amounts of certificates over the last few years.The Dutch demand-

side support for renewables was relatively generous from 1999 onwards, causing the

number of households using renewable electricity to surge to over two million. As

domestic renewable electricity production cannot cover this demand, in 2004 the

Netherlands imported approximately 10 TWh of renewable electricity certificates, of

which about 75% was from biomass, mainly originating from Finland and Sweden.

Biomass collection
and pre-treatment

in country A

System 1: Biomass import and co-firing

Reference system 1a: Coal fuel cycle

Reference system 2: Energy production based on national fuel mix

Reference system 1b: Energy production based on national fuel mix

System 2: Energy production from biomass in country of origin

Biomass transport
to country B

Power/heat production
by co-firing biomass

in coal plant in country B

Biomass collection
and pre-treatment

in country A

Biomass alternative

Biomass alternative

Biomass alternative

Biomass transport
in country A

Power/heat production from
biomass in boiler or CHP/
power plant in country A

Coal transport
to country B

Power/heat production
in coal plant
in country B

Coal mining
in country C

Fuel transport
to country B

Average national
power/heat production

in country B

Fuel Production
in country C

Fuel transport
to country A

Average national
power/heat production

in country A

Fuel Production
in country C

Biomass reference systems:
Wood residues, if not used as resource for 
pellet production, are used as fuel for 
process energy requirements and the rest is 
generally dumped at landfills. We consider 
landfill as the reference system for pellets.

The excess of palm kernel shells (PKS) is 
burned, dumped, applied as fertilizer and 
might also be used as resource for the 
production of fodder. When PKS are used as 
resource for fodder production, the energy 

use and emission  associated with the 
production and transport of an alternative 
resource for fodder production, the energy 
use and emission associated with the 
production and transport of an alternative 
resource for fodder production should be 
accounted for.

We considered a best case (burning in the 
open air) and worst case (fodder production) 
scenario, to get insight in the ranges of the 
overall environmental impacts.

biomass

coal

fuel mix

System  1:
Includes the production and transport 
of biomass from Canada/Malaysia to 
the Netherlands, where it is co-fired 
in a coal-fired power plant.

Reference system 1a/b:
Consists of a system for 
electricity/heat generation from fossil 
fuels and the application of biomass 
when it is not exported as co-firing 
fuel. For the generation of electricity, 
we considered both a coal-fired 
power plant (1a) and the average 
Dutch fuel mix (1b).

System  2:
Investigates the option to use biomass 
in the country where it is produced. In 
Canada, the pellets can be used as fuel 
and stand-alone CHP plant or can be 
used as a fuel for boilers to produce 
heat in detached houses. For Malaysia, 
where no heat market as in Canada 
exists, we consider production of 
electricity in a stand-alone biomass 
fired power plant.

Reference system 2:
Consists of the average electricity 
generation of Canada/Malaysia, heat 
production in a gas boiler and the 
application of biomass when it is not 
applied as local fuel in stand alone 
systems.

Biomass chains versus reference system as documented in the Task 38 case study for the Netherlands. 
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Finally, regarding the trade of emission reduction certificates, the Netherlands is actively

involved in JI and CDM projects. Carbon credits (see www.carboncredits.nl) buy emission

reductions for the Dutch government via JI and CDM, and their portfolio includes 23 JI

and CDM projects.The total contacted volume was 16 million tonnes of CO2 in November

2005. Current JI projects in the Dutch programme include mainly wind energy, biomass

energy, hydroelectricity, and landfill gas utilisation.The market price is around 5 Euros per

tonne of CO2.

Austria

The amount of biomass energy imported and exported is rather small because Austria has

large forest resources. In 2003 2.5 PJ of fuel wood were imported, and 0.9 PJ exported.

As well, 4.5 PJ of biofuels were imported, and 6.9 PJ exported.

The Austrian Government has also started its JI and CDM programme (see www.ji-cdm-

austria.at). One of the seven JI projects under contract so far is a biogas plant in

Hungary. Of the other 34 JI projects that are being assessed, four deal with biomass. Also

two of the eight CDM projects under contract are biomass power plants based on

agricultural residues in India. Another 22 biomass-based CDM projects are being assessed

as at December 2005.

GHG emissions of pellets and palm kernel shells (PKS) import and co-firing and use as a fuel in stand-alone
combustion systems in country of origin versus reference power/heat production. Axis above: CO2 equivalents for
electricity systems (g CO2e/kWh). Axis below: CO2 equivalents for heat systems (g CO2e/MJthe).  
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Concluding Remarks

International trade in biomass or energy carriers from biomass has only recently

become part of the portfolio of energy companies and countries to increase the share

of biomass in their fuel mix and to meet environmental objectives.This trade is

growing rapidly and in the longer term a global market of renewable energy carriers

derived from biomass may emerge.There are many potential advantages of such a

market. For example, CO2-neutral biomass resources are utilised efficiently on a

large scale; new markets may generate substantial income sources for relatively poor

world regions; and energy markets worldwide may become more stable due to a

larger number of energy suppliers compared to the current situation. Most important

JI and CDM Biomass Projects Contracted by Austria 

Type of Flexible Title of Project Country Technology Emission Reductions
Mechanism by 2012 (t CO2 equiv)

JI Palhalma Biogas Hungary Biogas Plant 162,608
Plant (Digester)

CDM APCL mustard India Biomass  244,000
crop residue Power Plant
power project

CDM Biomass CHP Plant India Biomass 147,000
using rice husk Power Plant

(Source: Kommunalkredit Public Consulting GmbH)

Long-distance transportation of palm kernel shells from Indonesia to Italy. (Courtesy M. Wild, EBES AG)
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may be that such a market may lead to development

and sustainable use of the vast bioenergy production

potential in many regions of the world.

Despite the rapidly developing international bioenergy

trade (both liquid and solid fuels) 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.

International logistics lead to higher costs and energy

use compared to local or regional utilisation of

resources. Although with optimised chain design (e.g.,

involving large-scale transport, transport of high

energy-density commodities) such additional costs and

energy uses remain modest. Local use and subsequent

trading of electricity, CO2 credits or renewable

certificates provide important alternatives.

All these options can contribute to building

sustainable biomass markets and increasing the share

of biomass in the global energy mix.The variety of

products (physical biomass, electricity, carbon credits,

and renewable energy certificates) allows countries to

select the most efficient mechanism for each unique

situation.
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The International Energy Agency (IEA) acts as energy policy advisor for its 26
Member Countries in their effort to ensure reliable, affordable, and clean energy
for their citizens. Founded during the oil crisis of 1973-74, its initial role was to
coordinate measures in times of oil supply emergencies. But during the last
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well beyond oil crisis management on broader energy issues, including climate
change policies, market reform, energy technology collaboration, and outreach to
the rest of the world. With a staff of around 150, mainly energy experts and
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programme of energy research, data compilation, publications and public
dissemination of the latest energy policy analysis and recommendations on good
practices. IEA publications are known worldwide for their objectivity.

Objectives
� To maintain and improve systems for coping with oil supply disruptions.
� To promote rational energy policies in a global context through co-operative

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 Co-
operation 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.

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 2005 from IEA Bioenergy!

IEA Bioenergy is the short name for the international bioenergy collaboration within the

International Energy Agency. 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, systems analysis, bioenergy trade, 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

2005, 22 parties participated in IEA Bioenergy: Australia, Austria, Belgium, Brazil,

Canada, Croatia, Denmark, Finland, France, Germany, 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 28 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.
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There were 12 ongoing Tasks during 2005:
● 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
● Task 41: Bioenergy Systems Analysis

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 2005 is shown in Appendix 1.

A progress report for IEA Bioenergy for the year 2005 is provided from page 23 of this

Annual Report.

The ExCo56 study tour group at the Balcas CHP/wood pellet production plant, Enniskillen, Ireland.
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Progress Reports

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 55th ExCo meeting took place in Copenhagen, Denmark on 25-26 May 2005.There

were 32 participants at this meeting.The 56th ExCo meeting was held in Dublin, Ireland

on 12-13 October 2005, with 27 participants including observers. A representative from

IEA Headquarters attended each meeting.

During 2005, Kyriakos Maniatis from the European Commission was Chairman and J.

Peter Hall from Canada was Vice Chairman. At the ExCo56 meeting, Kyriakos Maniatis

was re-elected Chairman for 2006 and J. Peter Hall was re-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 7 and for the Secretariat on the

back cover of this report.

The work in the ExCo, with some of the achievements and issues during 2005, is described

below.
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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 in November

2004.

Following on from the decision by the IEA Governing Board to approve the Framework

for International Energy Technology Cooperation in April 2003, the Executive Committee

approved harmonisation of the text of the Implementing Agreement with this ‘Framework’

at ExCo56.The main thrusts of the new ‘Framework’ are greater OECD non-Member

country and private sector participation in the Implementing Agreements and the setting

of minimum conditions for such participation as Contracting Parties and Sponsors.

However, the Executive Committee can impose greater restrictions on such participation if

it wishes.

New Participants/Contracting Parties

Interest from potential Member Countries

continued to be strong in 2005. Germany

signed the Implementing Agreement on 15

August with the Federal Ministry of

Consumer Protection, Food and Agriculture

as the German Contracting Party. Initially

Germany will participate in Task 32 (Dr

Hans Hartmann);Task 33 (Prof Eckhard

Dinjus);Task 34 (Dr Dietrich Meier);Task

37 (Prof Peter Weiland);Task 39 (Prof Axel

Munack); and Task 41 (Mr Birger

Kerckow).

For a complete list of the Contracting Parties to IEA Bioenergy please see Appendix 3.

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.

Gerhard Justinger the ExCo Member for Germany
(left) with Arthur Wellinger the Leader of Task 37
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The work within IEA Bioenergy is regularly evaluated by CERT via its Renewable Energy

Working Party (REWP) and reported to the IEA Governing Board.

Approval of Task and Secretariat Budgets

The budgets for 2005 approved by the Executive Committee for the ExCo Secretariat

Fund and for the Tasks are shown in Appendix 2.Total funds invoiced in 2005 were

US$1,576,580; comprising US$216,000 of ExCo funds and US$1,360,580 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.This account is 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:

Arrange an International Telegraphic Transfer/Swift Money Transfer (MT103) to The
National Bank of New Zealand (part of ANZ National Bank Ltd), Head Office, 1 Victoria
Street, Wellington, New Zealand. Swift/BIC Address: NBNZNZ22 for the credit of
Bioenergy Research Services Ltd, for and on behalf of IEA Bioenergy. Foreign Currency
Account Number IEABRS-USD00. Quoting the Invoice Number.

The National Bank of New Zealand’s US Dollar Correspondent Bank is JPMorgan Chase
Bank, New York, NY, USA (Chips UID 174291 or Federal Wire Number 021000021)
Account Number 400-929007 (ANZ National Bank Ltd).

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 2005, there was US$161,138 of financial
contributions outstanding.

KPMG is retained as an independent auditor for the ExCo Secretariat Fund.The audited
accounts for the ExCo Secretariat Fund for 2004 were approved at ExCo55.The Tasks
also produce audited accounts.These are prepared according to guidelines specified by the
ExCo.The accounts for the Tasks for 2004 were also approved at ExCo55.

The audited accounts for the ExCo Secretariat Fund for the period ended 31 December
2005 have been prepared and these will be presented for approval at ExCo57.
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Task Administration and Development

At ExCo54 it was decided that the reporting by the Tasks needed to be extended if the

expectations of the ExCo where to be fully satisfied. Important elements currently often

missing were provision of authoritative status reports in the various fields covered by the

Tasks; more emphasis on bioenergy deployment strategies; and Task input on barriers to

technology deployment and how to remove these.To address these issues the following

changes were approved.
● At the start of a new Task or at the start of a new triennium, the Tasks will now

produce a state-of-the-art report on the various topics in the Task.This will include a

description of the main issues that the Task will address during the triennium and the

barriers (technical or non-technical) they aim to overcome.
● The administrative reports which are currently produced for each ExCo meeting will

include a Gantt diagram presenting ‘planned activities’ and ‘progress achieved’; a table

of deviations from the work schedule and actions to overcome these; and a table of

planned meetings.
● A technology progress report will be prepared once a year for the October ExCo

meeting.This will address one of the technology issues the Task considers of importance

and will be presented in a way that facilitates easy incorporation into the Final (end of

triennium) Task report.This initiative made a promising start at ExCo56. For a list of

the Technology Reports tabled at this meeting please see Appendix 4.
● Also, a final Task report will be produced at the end of each triennium.This will include

the scope of work executed, a summary of the results of the Task (including the

sequential technical progress reports) and actions recommended.

At ExCo53 in Lucerne it was agreed that from 2005, 10% of Task budgets would be

reserved for ExCo specified work.The idea is that these funds will be used to increase the

policy relevant outputs of IEA Bioenergy. Since that time some of the Tasks have made

suggestions on how these funds could be used. However, the ExCo has not committed any

of these funds to specific project work or outputs at this time. It has decided that the first

priority for use of these 10% 2005 funds will be to produce information in support of a

position paper on ‘global bioenergy potential’.

A new Task ‘Bioenergy Systems Analysis’ (Task 41) commenced on 1 January. It will

provide the ExCo with highly qualified teams 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 first project ‘Bioenergy - competition and synergies’ will research situations

where bioenergy is synergistic with other policies or developments as well as situations

where bioenergy developments are limited by competition.

Participation in the Tasks has continued to increase. In 2005 there were 106

participations in 12 Tasks. Please see Appendix 1 on page 79 for a summary of Task

participation in 2005.
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Strategic Planning and Strategic Initiatives

Strategic Plan
The third Strategic Plan for IEA Bioenergy for the period 2003-2006 was approved at

ExCo50 and extended at ExCo52 to 31 December 2009. It underpins a stronger emphasis

on market deployment of technologies and systems for sustainable energy production from

biomass.

Position Paper ‘global bioenergy potential’
At ExCo53 in Lucerne it was agreed to form a taskforce to advise the ExCo on strategic

outputs from the Tasks.This led to a questionnaire which was circulated to the ExCo to

identify the most important policy relevant outputs. As a result of this exercise it was

decided the most urgent item was production of a position paper for an international

audience on the subject of ‘the potential contribution of bioenergy to meet future global

energy demand’ and a ‘working group’ - comprised of Josef Spitzer and Kees Kwant - was

formed to action this.They reported back to the ExCo that to produce this output a

project plan needed to be developed.The paper would, in part, be based on existing

information from the Tasks which would use part of the 10% held back funds to service

requests from the project leader. At ExCo56 a proposal from Andre Faaij, as project

leader, to produce the strategic position paper was approved subject to certain

amendments to the draft.The project is scheduled to be completed in late 2006.

Workshops
Following the decision at ExCo53 to create time for strategic topics at ExCo meetings,

very successful workshops were held at ExCo55 on ‘Co-utilisation of Biomass with Fossil

Fuels’ and at ExCo56 on ‘Integrated Waste Management and Utilisation of the Products’.

External contributions from technology developers, industrial practitioners, policy advisors

and others provided a strong platform for discussion.The presentations, summaries by the

rapporteurs, and papers based on presentations are available on the IEA Bioenergy

website.

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. Both the Executive Committee and

FAO are committed to capitalising on the opportunities provided through this MoU.

Current initiatives between the Tasks and FAO include:
● Development of a methodology for the eligibility of bioenergy projects by CDM - Task 38.
● Collaboration in the preparation of a wood fuel paper and participation at meetings -

Task 40.
● Possible FAO contributions to a ‘certification’ study - Task 31.
● FAO input to the analysis of global bioenergy potentialities - ExCo strategic position paper.
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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

4. Seminars and workshops are also arranged by the Executive Committee.

The Executive Committee was a co-sponsor of the 14th European Biomass Conference and

Exhibition held in Paris on 17-21 October.

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 2004 Annual Report with the special colour section on ‘Biogas Production and

Utilisation’ 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 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 2005.

The first issue featured bioenergy in Denmark and the second issue featured bioenergy in

Ireland 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.

Six contributions under the banner of ‘IEA Bioenergy Update’ were provided to the

journal Biomass and Bioenergy in 2005.These covered news from the Executive

Committee, events, overviews of progress in the Tasks, and short articles about bioenergy

in the Member Countries.They also included a comprehensive review paper ‘Observations

on the Current Status of Biomass Gasification’ prepared by Suresh Babu, Leader of Task

33.This initiative provides excellent access to bioenergy researchers as the journal finds a

place in major libraries worldwide.
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A major position paper titled ‘Benefits of Bioenergy’ was published in January. It presents

bioenergy in the context of energy choices and outlines the wide range of biomass sources

and conversion technologies available. Case studies from Member Countries provide

practical examples of bioenergy solutions.This publication has proved very popular with a

range of audiences worldwide. It was produced by an editorial group convened by J. Peter

Hall, the Member for Canada.

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 2005 the Chairman, Secretary, and key Members of Executive Committee have

worked closely with the IEA Headquarters in Paris at both administrative and technical

levels. Peter Tulej attended both ExCo55 in Copenhagen and ExCo56 in Dublin.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 ExCo55 and ExCo56. A questionnaire from 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.

Task Leader Recognised

Keith Richards, the new Leader of Task

29, was made an Officer of the British

Empire (OBE) in the Queen’s Birthday

Honours list for 2005.The investiture

took place at Buckingham Palace on

18 October.This prestigious award was

made to Keith for his services to

‘sustainable development’ over the past

25 years, recognising his work for both

the UK Government and more recently

the Southeast Region of England on

renewable energy, including his

contributions to IEA Bioenergy and

other international fora.
Keith Richards being presented with his OBE by Her Majesty
Queen Elizabeth II
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IEA Bioenergy Website

The IEA Bioenergy website was substantially upgraded during the latter half of 2005.The

website exhibits the same general appearance and style, but with significant improvements

in usability. For end-users, this has resulted in improvements in convenience and

consistency. For the Secretariat it means improved maintainability, adaptability for the

future, and statistical reporting functionality.The new version of the website was launched

in early 2006.

ExCo55 Study Tour

Straw from agriculture is an important biomass resource in Denmark. Renewable energy

contributes 12% of total energy consumption.

Harvesting bales of

straw in Denmark.

(Courtesy Jan Bünger,

Danish Energy

Authority)

At full capacity,

Avedøre 2's straw boiler

burns 1200 bales per

day. Each bale weighs

500kg. (Courtesy

Thomas Scott Lund,

Energi E2, Denmark)

The Avedøre Power

Station, south of

Copenhagen, shows

prize winning

architecture. Avedøre 2

is the second unit.

(Courtesy Thomas Scott

Lund, Energi E2,

Denmark)
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2. PROGRESS IN 2005 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 2-6 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

Task 29, together with Task 40 and the Energy and Poverty Thematic Group of the World

Bank, organised a workshop on ‘International Bioenergy Trade and Development’, on 17-

18 March at the World Bank Headquarters, Washington DC, USA.This was part of the

World Bank’s Energy Week 2005.The main goals of the workshop were to explore the

links between international bioenergy trade and socio-economic development and to

investigate how sustainable bioenergy production for the world market could be realised.

This involved the following elements:
● experiences with developing the use of bioenergy in a sustainable development setting;
● the socio-economic implications and benefits of bioenergy use (by Task 29); and
● the impacts of international bioenergy trade; how international trade contributes to

sustainable development and how this is secured (by Task 40).

Besides an overview of expertise on areas dealt with by the respective networks and

organisations, a key element of the workshop was to discuss how projects involving

development of rural areas and biomass production could be realised and organised.This

jointly organised event allowed for the inclusion of Energy Week participants, many of

whom were from developing countries that might directly benefit from this initiative and

from the expertise represented by the IEA Bioenergy Tasks involved. Such participant

involvement is expected to yield suggestions, experiences, and recommendations which will

be extremely helpful in formulating further concrete actions in this field.

Task 29 National Team Leaders (NTLs) and invited guests met on 6-9 June at Bezanec,

Croatia, for a four day bioenergy workshop ‘Local, Regional and Cross-boundary

Partnerships in Implementing Bioenergy Projects’.The workshop was hosted and

organised by the Energy Institute Hrvoje Pozar, Croatia, and had a special session and

study tour jointly organised with Slovenian Forestry Institute, Ljubljana, Slovenia.The

workshop consisted of three main parts:
● A technical seminar with invited papers from participating countries members and

guests. Altogether 13 papers were presented.These will be published in workshop

proceedings.
● A Task business session which reviewed the past Task activities and mapped the future

programme.
● A two-day technical excursion in Croatia and Slovenia.

During the technical excursion participants visited the Gerovo-Finvest wood processing

industry and its industrial biomass heating plant, which is the most important wood

industry in central Croatia.The second day was dedicated to a visit to Skocjan National

Park in Slovenia and a biomass-fired district heating plant at Vransko.
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A meeting of NTLs was organised on 26-28 October in Trondheim, Norway, as part of the

Nordic Bioenergy Conference.This international conference focussed on bioenergy markets

and technologies in the Nordic Region as well as all the European countries. In addition to

the Task business meeting there was a special study tour organised for the group which

included:
● A meeting with owners (farmers) and planners of a 3 GWh district heating system which

was under construction, to discuss the planning process and socio-economic impacts.
● A visit to a biodiesel production facility based on fish residues.

Work Programme

The Task work programme in 2005 included completion of the biomass and bioenergy

educational website, redesign and development of the Task 29 informational website,

completion of a series of case studies from participating countries with particular emphasis

on socio-economic components and specifically the drivers leading to a project and its

impacts.There will be two case studies from each participating country, presented in a

common format and structure devised by the Task team.The completed case studies will be

available as a pdf file on the Task website and each case study will be made available in html

format on the educational website.

Other activities consisted of planning and organising the Task workshops and events, the

publication of workshop proceedings and preparation and publication of the Task brochure.

The most recent Task results and findings were published as two invited papers in the well-

recognised journals; Renewable Energy World and IEA OPEN Energy Technology Bulletin.

Educational website
The ‘flagship’ project of Task 29 for the whole three year period was the development of the

educational website about biomass and bioenergy, which can be visited at

www.aboutbioenergy.info.The final product is a source of information for the non-expert

population, mainly students, who are interested to learn more about the subject. Since May

2004, more than 35,000 visits have been logged from 132 countries.The website is also

linked to a considerable number of other prominent websites.

Collaboration with other Tasks/Networking

The Task has actively collaborated with the following Tasks:
● Task 31: Apart from the ongoing 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 jointly prepared a paper

‘Sustainable Biomass Production for Energy from Forestry:Technology Transfer for

Science-Based Decision-making’ and presented it at the IUFRO World Congress in

Brisbane, Australia.
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● Task 38: Tasks 29 and 38 are collaborating on a joint case study of a bioenergy project

in South Africa.The project involves co-generating heat and power through combustion

of woody biomass arising from plantation and sawmill residues, with the intent to offset

coal-based electricity with biomass-based electricity.The objective of the case study is

to map the relative energy, GHG and socio-economic benefits.Task 29 will analyse the

socio-economic aspects of this project, including new jobs generation, and Task 38 will

be concerned with the GHG emission reduction.

● Task 40: Tasks 29 and 40, together with the Energy and Poverty Thematic Group of the

World Bank have successfully completed the organisation of the workshop ‘International

Bioenergy Trade and Development’, held in Washington D.C., USA. One of the follow-up

activities includes contribution and joint work on IEI’s journal Energy for Sustainable

Development - ESD (www.ieiglobal.org). Other activities are also in preparation.

Website

The Task website (www.iea-bioenergy-Task29.hr), which was created at the beginning of

the Task period, has been substantially redesigned, reorganised, and updated.This activity

will continue throughout the current and future working periods. All publications, including

workshop proceedings and meeting minutes,Task brochures and posters,Task reports and

papers, can be downloaded in pdf format. Several video files, explaining various socio-

economic issues related to bioenergy, are also available to download or view online.

Currently the visual identity of the website is being redeveloped and additional material

(including presentations from Task workshops) is being added.

Deliverables

Deliverables in 2005 included workshop

proceedings containing a selection of

papers presented at the Task international

workshop, two invited papers published in

recognised international journals, several

papers presented at major international

events, the Task 29 brochure, two

progress reports and an annual audit

report to the Executive Committee, and

the biomass and bioenergy educational

website.

The Task 29 brochure
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TASK 30:  Short Rotation Crops for Bioenergy Systems

Overview of the Task

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.

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. Nils-

Erik 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 2-6 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 business meeting was held on 5 August in Perth, Australia on occasion of

the joint workshop of Tasks 30 and 31 ‘Multiple benefits from sustainable bioenergy

systems’ on 31 July - 5 August.
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Task 30 was represented at the IUFRO World Congress held in Brisbane, with a paper by

the Task Leader in the session ‘The role of the International Energy Agency in creating a

carbohydrate-based economy: bioenergy, biofuels and bioproducts’.

A joint Task 30, 31 and 40 workshop was held on 30 November - 2 December at

Campinas University, Brazil, with a focus on sustainable biomass production systems for

the global market.The workshop also included a business forum on bioenergy trade, and

the possible role of the Brazilian industry.

The NTLs from New Zealand and Australia contributed with presentations at the

Bioenergy Australia Conference on 12-15 December in Melbourne, Australia, with an

‘Overview of Task Activities’ and a focus case study on ‘The Need for Multiple Benefits’

respectively.

Work Programme

The work programme for the current triennium (2004-2006) 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 during the triennium are:

Improving production systems efficiencies. (Responsible person: Theo Verwijst).

This covers from planning, layout, site selection, species selection, planting, site prep,

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:

Brendan George).

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 - plus 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.
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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

The Task 30 website (www.shortrotationcrops.com) designed with the objective of

obtaining a wider Task 30 exposure was updated regularly during 2005.The site has a Task

overview, links to key-actors in each of the participating countries as well as sections for

individual crop types. It contains most of the Task material produced including the latest

Task newsletters.

Collaboration with Other Tasks/Networking

Workshops were organised jointly with Task 31 in Perth, Australia and with Tasks 40 and

31 in Campinas, Brazil.

Deliverables

The references to published abstracts and papers are provided in Appendix 4. Most reports

and publications are distributed electronically. Negotiations are ongoing to get a selection

of papers published in an international scientific journal.The high-priority report ‘Full-

Scale Implementation of SRC Systems: Assessment of Technical and Non-Technical

Barriers’ was updated and has been uploaded to the Task website. A condensed version

(Technical Report) was submitted to ExCo56.

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
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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 for policy makers, NGOs and the interested

public.

Participating countries: Australia, Belgium, Canada, Denmark, Norway, Sweden, the

United Kingdom, 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 2-6 inclusive, the Task website

www.ieabioenergytask31.org and the IEA Bioenergy website www.ieabioenergy.com

under ‘Our Work:Tasks’.

Progress in R&D

Task Meetings and Workshops

Almost 50 participants from eight countries took part in a joint workshop of Tasks 30

and 31 held on 1-5 August near Perth, Western Australia. Australian hosts were the

Forest Products Commission and the Department of Conservation and Land Management,

Western Australia, and Bioenergy Australia.The workshop theme was ‘Multiple Benefits

from Sustainable Bioenergy Systems’ and this was elaborated over two days of study tour

followed by three days of technical sessions, during which a total of 33 presentations were

made.The event culminated in an Industry Day during which regional stakeholders and

international participants discussed strategies for reducing barriers to bioenergy

implementation in Western Australia with particular reference to two major production

systems. A CD has been produced and distributed, containing all the presentations given at

the workshop, as well as annotated photos from the field visits. Formal publication of

some of the technical papers is also planned in an international peer-reviewed journal. A

Task business session held during the workshop provided opportunities for planning and

discussion of the future direction of the Task, including future workshops.
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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 and institutions.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.

In policy-related activity the Task focused on means of removing some of the significant

barriers that prevent increased use of forest biomass for energy in many regions of the

world. Specifically, certification of sustainable forest fuel production systems is being

addressed as a potential tool to satisfy concerns about the possible environmental,

economic, and social effects of greatly increased use of biomass from conventional

forestry systems for energy. A preliminary analysis of criteria to incorporate in a

certification procedure for forest energy was presented to the World Renewable Energy

Congress (WREC) Regional Conference in May in Aberdeen, UK, and to a Task 29

workshop in June in Croatia.The certification focus also provided an umbrella for

synthesis efforts on topics likely to be part of the criteria for certification, including long-

term site productivity involving forest biomass removal for energy use, and life cycle

analysis of forest operations systems. Reports were presented at the joint Task 30/31

workshop and other events, including the IUFRO World Congress, a joint workshop, and

business forum of Task 40 with Tasks 30 and 31 in Brazil, a BIOCAP Canada parallel

event to the IPCC COP 11 meetings in Montreal, and a UNIDO workshop on industrial

biotechnology in Vienna. Preliminary plans have been made for further development of

this work in collaboration with FAO.

The major synthesis publication, produced in 2002-2003, is still being distributed while

copies are available and has proved an invaluable, and often-cited, source of information

on all aspects of sustainable biomass production for energy from conventional forestry

systems.

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 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 a vital element of the

promotional aspect of the Task. A strong presence for the Task on the internet is actively

maintained.The Task website, which now has a new URL (www.ieabioenergytask31.org),

is the primary vehicle for information dissemination. It has a broad range of information,
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including events, reports and publications, photographs, and Task newsletter content.

Complete coverage of publications of the present Task is provided, and the extensive

output of related past Tasks and Activities has been added. Basic Task information

continues to be provided also on the IEA Bioenergy website, where Task informational

materials, such as workshop announcements, are made available. Collaborative efforts

with other Tasks related to the Electronic Information System, including the Task 29

educational website, continue to be pursued.

The concept 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.

Collaboration with Other Tasks

Several 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.The Task Leader participated in the Task 29 workshop in Croatia giving a

presentation on the forest certification work of Task 31. Input and content have also been

provided to the Task 29 website aimed at education and general public audiences. A

similar close level of collaboration exists with Task 30.This included the joint workshop

held in August in Western Australia. In addition, the Task leadership team participated in a

joint workshop and business forum in Brazil on ‘Sustainable biomass production for the

world market’ with Tasks 40 and 30 - presentations provided related to sustainable forest

management and certification issues.

Opportunities for collaboration and cooperation with other international researchers,

organisations and activities, including IUFRO, are also pursued, particularly those involved

in issues of sustainability of forest ecosystems. In conjunction with Task 29, a presentation

was given at a special IEA Bioenergy session during the IUFRO World Congress in

Brisbane. An invited presentation on forest biomass sustainability was given by the Task

Leader at a BIOCAP Canada Parallel Event during the IPCC COP 11 meetings in

Montreal. One of the Associate Task Leaders also participated with presentations at the

STEM and FORMAS seminar of Sveriges Energiting 2005 in Sweden, and at an IUFRO

conference on ‘Transfer of forest science knowledge and technology’ in Oregon, USA.

Deliverables

The proceedings of the third annual workshop, held in October 2003 in Flagstaff, Arizona,

USA, are in press as a special issue of Biomass and Bioenergy. Sixteen invited and

volunteer papers were included in the special issue following peer review. PowerPoint

presentations made at the workshop have also been made available to workshop

participants on CD.
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The proceedings of the fourth annual workshop, held in September 2004 in Garpenberg,

Sweden and Gran, Norway, have been peer reviewed by workshop participants and other

Task collaborators and submitted for publication as a special issue of Biomass and

Bioenergy. PowerPoint presentations made at the workshop have also been made available

to workshop participants on CD.

The proceedings of the workshop held jointly with Task 30, in August 2005 in Western

Australia have been made available to workshop participants on CD. Manuscripts based on

workshop presentations are also under peer review for publication as a special issue of

Biomass and Bioenergy.

A number of presentations were given by the Task at other workshops and conferences, as

listed in Appendix 4.

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 NOx

reduction; and 
● the improvement of existing systems and development of new concepts.

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 co-firing 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
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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.

Non-technical issues addressed are policies options which promote or hinder projects,

logistics and contracting, environmental constraints and legislation, public acceptance, and

financial incentives. An overview of relevant policies will be included in the new version of

the ‘Handbook of Biomass Combustion and Co-firing’. In addition, the Task will produce a

position paper illustrating the potential importance of the technology and barriers that

need to be overcome to harness this potential.

Participating countries: Australia, Austria, Belgium, Canada, Denmark, Germany, the

Netherlands, Norway, Sweden, Switzerland, United Kingdom, and the European

Commission.

Task Leader: Mr Sjaak van Loo, Procede BV, the Netherlands.

Assistant Task Leader: Mr Mr Jaap Koppejan,TNO, the Netherlands.

Operating Agent: Mr Erik Wissema, Ministry of Economic Affairs, the Netherlands 

Alternate Operating Agent: Ir Kees Kwant, SenterNovem, Netherlands Agency for Energy

and the Environment, the Netherlands.

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 2-6 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 Task organised two meetings in 2005, one in Graz and the other in Paris.These

meetings were used to measure the progress of Task activities against the work plan,

discuss Task initiated workshops, plan future activities and share recent developments in

biomass combustion in participating countries. A topic of continuing importance at both

Task meetings was the preparation of the second edition of the ‘Handbook of Biomass

Combustion and Co-firing’.

The first Task meeting was held on 16-17 March in Graz, Austria in combination with an

international workshop on ‘Aerosols from Biomass Combustion’.The workshop was

organised by Ingwald Obernberger of the Institute for Resource Efficient and Sustainable
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Systems,TU Graz, with support from Task 32 and the Austrian Bioenergy Centre GmbH.

It attracted 75 participants and was considered very successful as it contained recent

information on the formation and health impacts of aerosols originating from the

combustion of biomass.The presentations are available on the Task website.The

proceedings of the workshop are available as a separate book - Volume 6 of the Thermal

Biomass Utilisation book series of BIOS BIOENERGIESYSTEME, see www.ieabcc.nl for

information on how to order this publication. Apart from the workshop, an important part

of this meeting was the visit to three innovative biomass combustion based CHP

demonstrations plants (with Stirling engine, ORC cycle and screw steam expander as

prime movers).

The second Task meeting was held on 18 October in Paris, in conjunction with the 14th

European Biomass Conference.This Task meeting was used again to discuss progress in

Task activities, but also to set priorities for the next triennium. A voting procedure formed

the basis for a draft work plan for the new triennium. As part of the European Bioenergy

Conference, the Task organised a workshop titled ‘Recent Developments in Small-scale

Biomass Combustion’.

The Task also provided input to two other workshops: one on ‘modelling and controlling

biomass grate furnaces’, at an European expert workshop in the framework of the EU

ThermalNet project; and the other on ‘co-utilisation of biomass with fossil fuels’, held as

part of ExCo55 in Copenhagen, Denmark.

The reports of Task meetings and workshops can be downloaded from the Task website at

www.ieabcc.nl. An overview of workshops organised in this triennium by the Task is

provided below.

Topic Host Location and Timing

Co-firing Netherlands Rome, Italy, May 2004

Public perception of biomass co-firing Canada Victoria, Canada, August 2004

Aerosols from biomass Combustion Austria Graz, Austria, March, 2005

Process control and sensor development Netherlands Innsbruck, Austria, September 2005

Recent developments in small scale systems Netherlands Paris, France, October 2005

Fuel flexibility Sweden Jönköping, Sweden, May/June 2006
(at the World Bioenergy Conference)

Corrosion and deposit formation UK Glasgow, Sweden, September 2006 
(together with the EU-ThermalNet 
project)
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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 NOx

reduction.
● Improvement of existing systems and development of new concepts.

Progress achieved on these topics in 2005 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 2006 due to some delays in performing

test trials under practical conditions. In March, three field trips to biomass combustion

CHP plants with innovative designs were organised.

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

damage to equipment.The Task focuses on gathering and disseminating information on co-

combustion 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. In 2004, two

conference workshops were organised on progress in biomass co-firing in general and the

public perception of biomass co-firing.The latter meeting was held to discuss with NGO’s

under what conditions biomass co-firing could be regarded as environmentally sound and

acceptable.
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In 2005, a study on Biomass Impacts on SCR Catalyst Performance (by former Task

participant USA) was finalised. A statement pinpointing the relevance of biomass co-firing

was prepared and discussed with the ExCo. It has been published in Biomass and

Bioenergy Update.The Task also provided key input to the ExCo55 workshop. Finally, a

searchable internet database on biomass co-firing, which describes around 150 initiatives

worldwide on co-firing different types of biomass in different types of coal-fired power

plants, was updated.This makes it easy for anyone to trace power plants with experiences

of co-firing certain types of biomass/wastes.

Upcoming activities in this area are:
● Organisation of a workshop on ash related issues with biomass combustion and co-firing

on September in Glasgow. Particularly for coal-fired plants co-firing biomass, this is an

issue as steam temperatures are typically significantly higher than for dedicated

biomass combustion systems.
● A draft report on ‘Formation of Striated Flows During Biomass-coal Co-firing’, by

former Task participant USA is to be finalised.

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. It 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

2005 a workshop on ‘Recent Innovations in Small-scale Combustion’ was organised as

part of the European Biomass Conference in Paris. An extensive overview was given

particularly on innovative pellet combustion systems. In 2006 a workshop on ‘fuel

flexibility’ will be organised as part of the World Bioenergy Conference, to be held in

May/June in Jönköping, Sweden. Attempts to organise this workshop jointly with the IEA

Implementing Agreement on Fluidised Bed Conversion did not work out due to other

commitments.

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. In

2005, key inputs were provided to a workshop on ‘Modelling and control of biomass grate

furnaces’ organised in October in Innsbruck, Austria together with the EU ThermalNet

expert network.

Corrosion and deposit formation mechanisms
This topic relates to fireside issues such as agglomeration, deposit formation, and

corrosion. A Task 32 workshop on this topic is planned for September 2006 in Glasgow.
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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. Another workshop on this topic was held in March in Graz. At

this workshop, recent progress with regard to understanding and mitigating emissions of

aerosols from biomass combustion systems was presented and discussed.The findings of

this workshop were published as a book in the TU Graz series on ‘Thermal Biomass

Utilisation’, while a summary of the results was published as a Technical Report to

ExCo56.

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 on ‘Optimisation of Small-scale Combustion Systems’ was held

in October as part of the 14th European Biomass Conference in Paris. At the workshop a

number of recent innovations were presented, such as a very small but cost effective scale

ESP for dust removal from domestic woodstoves.

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. 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 Memorandum of Understanding facilitates information exchange between

these bodies.

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, and

also by exchange of meeting minutes and reports.

Deliverables

Deliverables in 2005 included: organising and minuting of two Task meetings; organising

and reporting a workshop ‘Recent Innovations in Small-scale Biomass Combustion’;

organising and reporting a workshop on ‘Aerosols from Biomass Combustion’; and co-

organisation of a workshop on ‘Modelling and Control of Biomass Grate Furnaces’; Also,
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finalisation and publication of a statement on the relevance and opportunities for biomass

co-firing; updating of the international overview of initiatives for biomass co-firing (by the

Netherlands); finalisation of the study on Biomass Impacts on SCR Catalyst Performance;

reporting to the ExCo including a Technical Report on ‘Aerosols from Biomass

Combustion’; and maintenance of the Task website.

In addition to the outputs above, the Task has continued preparation of a second edition of

the ‘Handbook of Biomass Combustion and Co-firing’.The first edition was published in

two print runs totalling 850 copies and is now out of stock. In 2004 a peer review of the

first edition was carried out by Prof Bo Leckner (Chalmers University) and Bo Sander

(Elsam Engineering).The results from the peer review have been used to formulate a new

Table of Contents and also to divide the work involved in authoring and editing the second

edition. James and James have agreed to 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 website.

In December 2004, 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. Publication of this version of the Handbook has been

delayed until early 2006.

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 research, development, and demonstration 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, Germany, Italy, the Netherlands, New

Zealand, Sweden, Switzerland, United Kingdom, USA and the European Commission.

Task Leader: Dr Suresh P. Babu, Gas Technology Institute, USA

Operating Agent: Mr Larry Russo, 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.
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For further details on Task 33, please refer to Appendices 2-6 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

The third Task meeting was held from 17-19 May in Stockholm, Sweden, in conjunction

with the Swedish SYNBIOS Conference. Selected presentations from the two-day

conference constituted the technical background for the third workshop (WS3), ‘Hydrogen

and Synthesis Gas for Fuels and Chemicals.’The third and final day was dedicated to

discussing Task related matters.The NTL from Netherlands is preparing the workshop

report.

The fourth Task meeting was held from 26-28 September in Innsbruck, Austria, in

cooperation with the European GasNet/ThermalNet activity. A one day workshop (WS4)

‘Health, Safety, and Environmental Impact of Small-scale Biomass Gasification Systems’

was held jointly with GasNet.The remaining two days were dedicated to discussing Task

related matters.The NTL from Switzerland and the Austrian representatives from GasNet

are jointly preparing the workshop report.

Future workshops
The remaining two Task meetings and workshops to be conducted at these meetings for

the current triennium are:
● Fifth Task Meeting and WS5 ‘Biomass Gasification and Gas Clean-up’, to be held on

5-7 June 2006 in Freiberg, Germany.
● Sixth Task Meeting and WS6 ‘Biomass Gasification Success Stories and Lessons

Learnt’ to be held on 16-18 October 2006 at GTI, Des Plaines, IL. and NREL, Golden,

CO, USA.

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 the 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.

The Task moniters the current status of the critical unit operations and unit processes that

constitute a biomass gasification (BMG) process, and identifies hurdles to advance further

development, operational reliability, and reducing the capital cost of BMG systems.The

Task meetings provide a forum to discuss the technological advances and issues critical to
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scale-up, system integration, and commercial implementation of BMG 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 to

technology commercialiaation.

The Task has continued the practice of inviting industrial experts to the Task meetings to

present their practical experiences and to identify the options for development of process

components to advance the state-of-the-art of BMG systems.The interaction with industry

provides the opportunity for the NTL 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 BMG, 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 including workshops on subtask studies

selected by the NTLs, and address matters related to the Task mission and objectives:

- 1st Task meeting and WS1 ‘Short, Medium, and Long Term Perspectives on BMG’, 3-

5 May 2004, Vienna, Austria.

- 2nd Task meeting and WS2 ‘Gas Cleaning and Gas Engines for Small-scale

Applications’, 25-27 October 2004, Copenhagen, Denmark.

- 3rd Task meeting and WS3 ‘Hydrogen and Synthesis gas for Fuels and Chemicals’ (in

co-operation with the Swedish SYNBIOS Conference), 18-20 May 2005, Stockholm,

Sweden.

- 4th Task meeting and WS4 ‘Health, Safety, and Environmental Impact of Small-scale

Biomass Gasification Systems’ (in co-operation with European GasNet/ThermalNet),

26-28 September 2005 Innsbruck, Austria.

- 5th Task Meeting and WS5 ‘Biomass Gasification Gas Clean-up’, 5-7 June 2006,

Freiberg, Germany.

- 6th Task Meeting and WS6 ‘Biomass Gasification Success Stories and Lessons

Learnt’,16-18 October 2006, GTI, Des Plaines, IL. and NREL, Golden, CO, USA.

● 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 as a part of the workshop reports.

● Publish results of the work programme on the Task website

(www.gastechnology.org/iea) for information dissemination. Maintain the website.
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Observations from the Workshop (WS3) ‘Hydrogen and Synthesis Gas for Fuels and
Chemicals’

Background
At present, Europe produces 98% of the transportation fuels from petroleum; imports

make up more than 50% of European petroleum needs. Sweden, the host country for the

SYNBIOS conference, produces over 2% of its transportation fuels from biomass.The

present CO2 related tax exemptions in Sweden provided the incentive to build three

commercial bio-liquid fuel plants that will supply ‘green’ transportation fuel. Although, the

present tax benefits were developed primarily for ethanol, additional measures are

expected to be introduced in 2008 which should provide new incentives to convert

indigenous biomass to bio-liquid fuels. Sweden may have to revise its tax laws to provide

the economic support needed to introduce either 5% or higher bio-liquid fuel blending for

transportation purposes. Bio-liquid fuel vehicles are now sold in Sweden with several

incentives such as reduced taxes and free parking.

Biomass conversion
The beneficial impacts of bio-liquid fuels can be fully realised when the overall process

economics of collecting and transportation of biomass to gasification plants and the

conversion of synthesis gas to fuels and chemicals can compete with fossil fuels. It is

generally believed that the basic infrastructure could be developed to provide adequate

feed stock to produce significant quantities of bio-liquid fuels; however, resources are

needed to resolve several infrastructure related hurdles and also to optimise process

design to reduce the cost of producing these fuels.

The technical hurdles to produce clean synthesis gas and its subsequent conversion to

liquid fuels are well defined; the principal issues being gas cleaning and reducing the cost

of producing fuels, while scaling-down the process.This is in contrast to scaling up

processes to reduce product cost, as it is commonly practiced in petroleum refineries and

chemical plants. Japan is developing an efficient direct synthesis process to produce DME.

A 100 TPD demonstration project, using a slurry phase synthesis reactor is being planned

for testing and evaluation in Hokkaido. Initial tests will be carried out with synthesis gas

from natural gas. Sweden believes that black liquor gasification (BLG) could be used to

produce synthesis gas for subsequent conversion to bio-liquid fuels that could compete

with conventional liquid fuels.

Automobile manufacturers
Starting in 1995, Volvo commissioned research into DME and the first generation

prototype vehicle tests were conducted in 1999. Subsequent improvements led to

introducing demonstration test vehicles in 2005 in Sweden and Germany that could meet

the Euro-5 standards. Volvo has been working with the Chemrec, to evaluate the

performance of DME produced from synthesis gas derived from BLG as a transportation

fuel of the future.The results are encouraging with low NOx and particulate emissions.

DME will very likely be introduced initially for fleets of trucks and buses, to be followed

by a wider distribution when the LPG type of fuel distribution and fuelling system is put in

place.
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Volkswagen is conducting RD&D pursuing the scenario of adding bio-liquid fuels to

existing fuels. Volkswagen is developing a ‘combined IC engine’, which combines the

emission features of a gasoline engine with the efficiency of a diesel engine. At present,

diversification of transportation fuels to include, diesel, LPG, biodiesel, DME etc. is not

considered economical.

Refineries
Neste Oil Corporation, Finland reported that starting in 2007, it will produce NExBTL, a

biomass based liquid diesel, with an annual production capacity of 170,000 tonnes.

The ‘Shell Global Solutions’ presentation showed that market penetration of bio-liquid fuel

volume can be expedited by blending with conventional fuels.The proposed strategy is to

try several fuel options and let the market forces determine the preferable fuels and/or

additives.This whole process of sorting out the various options for developing the biomass

based transportation liquid fuels may take up to 15 years before practical, optimal, and

economical schemes can be deployed on a large scale.

Complete presentations from the Conference can be accessed at the following website:

www.ecotraffic.se/Synbios/Conference/SYNBIOS_Conference.htm. In addition, the NTL

from the Netherlands is in the process of preparing a detailed report on ‘Biomass

Gasification: Hydrogen and Synthesis Gas for Fuels and Chemicals’.

Observations from the Workshop (WS4) ‘Health, Safety and Environmental Impact
of Small-scale Biomass Gasification Systems’

Background
Small-scale biomass gasification technologies are employed in a variety of heat, CHP, and

power generation applications.They should be designed and operated for efficient use of

fuels, safety, as well as with compliant environmental performance. Experts participating

in the Task and the EU GasNet/ThermalNet project recognised health, safety and

environment (HSE) issues could be a barrier to the deployment of these technologies. In

addition, gasifier manufacturers and users of the technology confirm the need for certain

HSE guidelines.

Work in progress
Based on discussions with gasifier manufacturers and experts in the field, it is determined

that safety in gasifier operation can be addressed during: plant design and configuration;

integration of a safety control system; estimation of operational risk; and development of

operating instructions for safety and trouble shooting.

From an operational point of view, the primary focus is on prevention of unforeseen

explosions.The explosion assessments are based on potential temperature excursions,

changes in operating pressure, and the flammability limits of gas mixtures.The

development of safety standards will be based on:
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● evaluation of the state of the art of HSE issues in gasification plants;
● definition of minimum HSE standard for such plants;
● gas treatment and conditioning;
● emissions regulation for gas handling and utilisation in IC engines;
● operational features of IC engines and their emissions;
● waste water characteristics, treatment, and disposal; and 
● measurement of critical process parameters.

It is anticipated that the following information will be developed during completion of the

work related to WS4 on health, safety and environmental impacts of small-scale biomass

gasification systems. Development of HSE guidelines; validation of the guidelines by case

studies, and dissemination of the results from these studies to an agency for formalising

and implementing HSE impact guidelines.

The HSE impact study is partly financed by the ‘Energy Systems of Tomorrow’ program of

the Austrian Federal Ministry of Traffic, Innovation and Technology, GasNet/ThermalNet,

and IEA Bioenergy Agreement Task 33.This study is being coordinated by Mr. Ruedi

Bühler, Umwelt + Energie, the NTL from Switzerland, representing Task 33 and Mr.

Friedrich Lettner, Graz University of Technology, Institute of Thermal Engineering, Austria,

representing GasNet. Besides these investigators, the project team is expected to include

other experts from the Institute of Chemical Engineering,TU Vienna; GE Jenbacher AG;

REPOTEC Umwelttechnik GmbH.; and authorisation experts from the province of Styria.

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.

In addition, as reported above the two workshops (WS3 and WS4) were organised in

conjunction with the Swedish SYNBIOS Conference and in cooperation with European

GasNet/ThermalNet activity, respectively.

Deliverables

The Task deliverables include planning and conducting six semi-annual Task Meetings

focused on the workshops selected by the Task members, 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;

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.
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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 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 on page 54. An interesting feature of these Tasks is

the close interactions and complementarity between the three technology areas that

encourages a high level of interaction in areas of mutual interest.To reflect the particular

interests of the USA, an additional Task was added to the PyNe area at the kick-off

meeting in May 2005 on the subject of ‘biorefineries’.

The main activities of Task 34 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 centred on technologies and tasks that will

advance the state-of-the-art through critical reviews and commissioning of specialist

material; and
● 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.

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 2-6 inclusive; the Task website

www.pyne.co.uk and the IEA Bioenergy website www.ieabioenergy.com under ‘Our Work:

Tasks’.
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Progress in R&D

Task Meetings and Workshops

The kick-off meeting for ThermalNet, which includes PyNe, was held in May in

Heidelberg, Germany. In addition there was a dedicated session on pyrolysis to reflect the

historical long term status of the fast pyrolysis network in IEA Bioenergy and the EC, as

well as to ensure that all IEA Bioenergy interests were fully represented.This resulted in

an additional task for the pyrolysis area on biorefineries which will be led by Doug Elliott,

the USA representative.The meeting included a visit to Jenbacher, who are a leading

manufacturer of engines for use with biomass gasification.

The next ThermalNet meeting was held on 29-30 September in Innsbruck, Austria, along

with the PyNe meeting also held on 27-28 September.

Work Programme

The proposed work programme for the new EC supported ThermalNet project was

reviewed in Victoria in September 2004.The new activity - biorefineries - was confirmed

and agreed at the Heidelberg meeting with a detailed workplan.

Structure of the Task 34 work programme.
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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 April

2005.The next issue will be a combined newsletter for the whole of ThermalNet including

a dedicated section on pyrolysis. This will have a circulation of around 5000. These will

continue to be published biannually.

Website/Dissemination 

The PyNe Website is being maintained and is in being updated and revised.

Deliverables

Progress Reports to the Executive Committee

were produced in May 2005 for ExCo55 in

Copenhagen, and in October 2005 for ExCo56 in

Dublin.The minutes from the Task meetings held

during 2005 - Heidelberg in May and Innsbruck

in September have been published and

distributed.The Final Report of Task 34 was

published as Volume 3 of the ‘Fast Pyrolysis of

Biomass: A Handbook’ series.
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TASK 36:  Energy Recovery from Municipal Solid Waste

Overview of the Task

The objective of Task 36 in 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 to decision-makers.

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 2-6 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 2005. The first meeting took place on 25-27 April in Bath,

UK and included site visits to the Compact Power Plant at Avonmouth and the Crymlyn

Burrows Material Recycling and Energy Centre (MREC) in Wales.The meeting included

speakers from Compact Power, Department for Environment Food and Rural Affairs

(Defra), Hampshire County Council, and the Department of Trade and Industry (DTI).

The second meeting was held on 12-15 December in Melbourne, Australia in conjunction

with the Bioenergy Australia 2005 Conference ‘Biomass for Energy the Environment and

Society’ at which there was a Task 36 session.The conference was very successful and

attracted 198 delegates.

Work Programme

The Task work programme is comprised of five key Topics Areas as follows.
● Product stewardship/producer responsibility.
● Mechanical biological treatment.
● Greenhouse gas balances for MSW systems.
● Micro-particulate emissions - pm10.
● Thermal treatment of sewage sludge.

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 determine its

waste generating potential and management characteristics.

This Topic is being led by the Waste Management Association of Australia.The EC, the

UK and France will also contribute. It is being undertaken in three stages:
● Stage 1 - Background paper on the ‘perfect world’ potential of EPR/PS/PR schemes.
● Stage 2 - To assess actual performance/experiences and case studies to measure results

and highlight determining issues.
● Stage 3 - To synthesise Stages 1 and 2 to project future EfW demand/potential and the

projected demand for facilities and capabilities infrastructure.
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The Stage 1 report has now been published, and Stage 2 is now underway.The

contributions from industry and sponsorship for this topic amount to AUD$132,000.

Mechanical biological treatment
An alternative to the conventional ‘mass burning’ of residual MSW, which is of current

interest, is 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 is being undertaken by AEA Technology in the UK. It will be carried out in

close co-operation with Task 37. An initial database of MBT plants has been created,

which will shortly be uploaded onto the Task 36 website.The next stage will be to prepare

three case studies on MBT plants.The case studies will comprise of the following:
● a plant whose primary objective is energy recovery;
● a plant whose objective is to stabilise the waste and then to landfill it; and 
● something between the two extremes.

Greenhouse gas balances for MSW systems
This Topic is being led by CANMET in Canada.The scope of the project was modified

during 2005. Originally it included the development of a comprehensive spreadsheet that

would encompass both GHG implications and economics of management strategies for

MSW and provide a waste management optimisation tool. However, the funding body - The

Canadian Government Panel on Energy R&D (PERD) has advised CANMET that work

has already been done in Canada to produce an environmental analysis model ‘Integrated

Solid Waste Management Tools’ (IWM).This model is able to evaluate the life cycle

environmental and energy effects of waste management processes but does not contain the

capital, operating and maintenance costs of these technologies. The objectives of the

project are now:
● Provision of a waste management optimisation tool: technology ranking on a GHG

basis; the ability to compare both cost and ultimate CO2 capture simultaneously;

comparison of capital and O&M costs; and optimisation.
● Development of a comprehensive spreadsheet that will encompass both GHG

implications and economics of management strategies for MSW.

The work undertaken in 2005 was ASPEN Model Development.This comprised:
● Data for three Canadian case studies and economic analyses. Specifically, for the BTA

demonstration plant in Toronto; the Edmonton composting facility; and the Burnaby

waste-to-energy facility in Vancouver.
● Preparation of economic analyses for five waste management technologies using

ASPEN/ICARUS.
● Development, testing and debugging of the comprehensive economics spreadsheet model.
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The work programme in 2006 will involve project completion/exporting model to

participating countries. Specifically:
● Preparation of three waste management case studies and economic analyses using

ASPEN/ICARUS and incorporation into the model.
● Running the model (performing optimisation exercises) on a number of scenarios, in

conjunction with runs on IWM Tools.
● Fine-tuning of the model and updating of data.
● Provision of instruction in model modification/use to those participating countries

desiring this assistance.
● Preparation/delivery of final report/model.

The Topic Leader will liaise with Task 38 to ensure that any suitable opportunity for

collaboration or joint working is exploited.

Micro-particulate emissions - pm10
Fine particles can be detrimental to health and are very difficult to reduce with the

conventional precipitators. 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.

The project has the following objectives:
● to study the formation of fine particle emissions in waste combustion;
● to study the effect of waste quality on fine particle formation;
● to assess the ability of reducing fine particle emissions with different types of flue gas

cleaning equipment; and
● to optimise the size and order of flue gas cleaning equipment according to the quality of

waste.

The modelling work was undertaken from April - October 2005 and the report will be

completed in early 2006.This Topic is being led by VTT in Finland.

Thermal treatment of sewage sludge
This Topic is led by SINTEF. In Norway, the market for small-scale combustion plants is

still attractive, but competitors are struggling to come up with a competitive edge. Norske

Inova who is currently in the cruise ship market has developed a system to process organic

sludge, which would be possible to integrate with WtE plants.The programme of work for

this topic comprises of an international overview of sludge handling in, or in conjunction

with, EfW plants (combustion plants) focussing on: drying/dewatering; feeding systems;
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technologies for burning sludge; operational experience of plants burning sludge; and

environmental experience/consequences of burning sludge.

During 2005 SINTEF contacted Task participants to request literature and help in

identifying the relevant industry experts within this field in order to get a comprehensive

overview not only on possible technologies to be used, but also on the operational

experience of plants. Literature has been gathered and approximately 70-80% of the

reporting has been completed.

Collaboration with Other Tasks

The Topics ‘Greenhouse Gas Balances for MSW Systems’ and ‘Mechanical Biological

Treatment’ overlaps with interests of Tasks 38 and 37 respectively. Where appropriate it is

anticipated that Topic Leaders will liaise to coordinate programmes of work and share in

any benefits that arise.

Deliverables

The deliverables for the Task in 2005 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 4.

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. Continuous education as well as specific information for

decision makers have been recognised as important topics.

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.
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Participating countries: Austria, Denmark, Finland, Germany, 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 2-6 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 2005.The first meeting took place on 19-21 May

in Switzerland, just prior to ExCo55. Half a day was dedicated to a new project on

continuous education. Four invited experts from Austria, Germany, and Switzerland

presented their different training courses and shared their experiences with the Task

participants. During the second day of the seminar a site visit was organised.Two of the

newest Kompogas installations - a Swiss brand specialising in the dry digestion of source

separated waste - were visited.The second plant was equipped with a new gas upgrading

plant operated with a chemical scrubber.The study tour was completed with visits to an

agricultural co-digestion plant and another upgrading plant at a sewage treatment plant

operating with a pressure swing adsorption system.

The second Task meeting was held on 20-22 September, 2005 in Utrecht, the Netherlands.

In connection with this meeting the Task organised, together with the EU-project

CROPGEN, a research exchange workshop on ‘Energy Crops and Biogas - Pathways to

Success?’ The goal was to improve the information transfer of the different research

groups in the fields of plant breeding, microbiology and process engineering and to

stimulate new collaborative research projects.

During the first day of the meeting a visit was organised to two industrial digestion plants

with new concepts.The first one in Heerenveen was a mechanical-biological treatment

plant where household waste is mechanically separated into an organic fraction, a metal

fraction, a  washed glass and sand fraction, and a high calorific fraction going into

incineration (RDF).The organic fraction is digested and the biogas used for a CHP.The

digestate is separated into a stabilised solid fraction which is land filled and a liquid

fraction which is aerobically upgraded.The second plant in Lichtenvoorde was designed to

digest industrial waste water and sludge and in a second step Category 2 and 3 animal by-

products.
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Work Programme

In 2005 the work programme consisted of the following topics:
● Business meetings.
● Website: update; maintenance; proceedings.
● Workshop on continuous education.
● Industry forum.
● Success stories.
● Research exchange seminar.
● Gas upgrading and gas vehicles.
● Workshop on Integrated Waste Management and Utilisation of the Products.

The progress made on each Topic is summarised below.

Business meetings
The Task met for two business meetings where the major information transfer between the

participating countries took place.

Website 
The website (www.novaenergie.ch/iea-bioenergy-task37) was updated on a monthly basis

with news and meeting dates.Three new topics were introduced: the industry forum, the

success stories and the country reports.The proceedings of the Utrecht seminar was also

included.

Workshop on continuous education
In most of the Member Countries educational training is offered to AD plant operators.

Particularly in the German speaking Member Countries a series of educational training

courses have been elaborated and widely applied.The Task wanted to learn about the

experiences gained. Four experts from Austria, Germany and Switzerland were invited to

present their different training courses and to share their experience.The goal of the

workshop was to find out if the Task could play a role in providing basic information to

lecturers in order to save the time and cost of specialists in the Member Countries.

After the presentations of the programmes and an in-depth discussion, the Task came to

the conclusion that all technical and biological topics are of general interest to all

countries. It was therefore decided that the Task would establish an ‘information pool’ in

the form of Powerpoint presentations, which could serve as a common background for all

training courses, and other presentations.

The major focus of the information will be oriented towards policy makers.The Task

participants considered this of high relevance.This target group has never been

approached. Out of the general ‘information pool’ a specific introduction into ‘biogas for

policy makers’ could therefore be established. All aspects could be covered except country

specific legislation.
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Industry forum 
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 register and fill in information on their products. A number of

other information categories such as publications, conferences, and news have also been

added. All of this information is available on the Task’s website.

Success stories 
A database was established to describe outstanding plants (case studies) in a standard

format. Every participant has a template of the data bank and is encouraged to fill in

data on plants that he has visited or has performance data on.The plant description is

brought into a layout of a folder by a professional and placed on the web.This information

can be downloaded from the Task’s website.

Research exchange seminar
The programme of work of the Task includes detailed information exchange with the

major research groups working in the field of biogas.To stimulate this exchange the Task

organised jointly with CROPGEN, a EU-project of FP5, a research exchange workshop on

‘Energy Crops and Biogas - Pathways to success?’The goal was to improve the

information transfer of the different research groups in the fields of plant breeding,

microbiology and process engineering, and to stimulate new collaborative research

projects. Participation was limited to a maximum of 50 searchers. Some of the most

outstanding personalities in the field were invited to give a brief overview on the respective

topic.The following research areas were covered:
● identification and development of crops for energy production;
● biomass processing concepts, storage, pre- and post treatment, technologies and

impacts;
● overall energy balance of crop to Biogas systems; and 
● potential of integrated Biogas systems.

The presentations made on each research topic as well as other short contributions can be

downloaded from the Task’s website.

Gas upgrading and gas vehicles
Biogas as a fuel becomes increasingly interesting, especially 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 achieved with fuel from biomass.

In 2001 the Task produced a brochure on biogas upgrading and utilisation.The basic

technologies described are still valid, however new processes and applications have been

introduced since.Task participants are carefully collecting the relevant information and

making it available in an increasing number of seminars, they are invited to.Thanks to the

support of the ExCo Chairman Kyriakos Maniatis, the Task Leader had the opportunity to

share this ‘know-how’ with the European Commission’s DG Research ‘vision group’ on

biofuels.
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Preparatory work has been done to publish a new brochure on ‘biogas upgrading and

utilisation’ in the first half of 2006 together with the City of Stockholm, who are

participants of the FP6 EU project ‘Biogasmax’, dealing with biogas as fuel in public

transport.

Workshop on integrated waste management and utilisation of the products
In collaboration with the Chairman, the ExCo Members of Finland, the Netherlands and

Ireland, and Task 36, the Task organised a workshop for ExCo56 on integrated waste

management. Seven speakers presented excellent contributions on policies, resource

management and ecobalances, mechanical-biological treatment and incineration and

finally on the utilisation of rendered animal fat.

Collaboration with other Tasks

The workshop above was organised in collaboration with Task 36 and the ExCo. Also,

through discussions with Task 36 a collaborative project has been agreed on the potentials

and limits of MBT.

Deliverables

The deliverables for the Task in 2005 included: the website, two progress reports, minutes

of the Task meetings, the presentations of the research exchange seminar in Utrecht, a

paper on MBT for the ExCo workshop, a Technical Report on biogas as a vehicle fuel and

a case study as reported above and detailed in Appendix 4.

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.

Co-Task Leader: Ms Kimberly Robertson, Force Consulting, New Zealand.

Operating Agent: Dr Josef Spitzer, Joanneum Research, Austria.
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The Task Leader directs and manages the work programme.The Task Leader is assisted by

Susanne Woess-Gallasch (Joanneum Research). A National Team Leader from each

country is responsible for coordinating the national participation in the Task.

For further details on Task 38, please refer to Appendices 2-6 inclusive, the Task 38

website www.joanneum.at/iea-bioenergy-task38 and the IEA Bioenergy website

www.ieabioenergy.com under ‘Our Work:Tasks’.

Progress in R&D

Task Meetings and Workshops

In collaboration with University College Dublin, University College Cork and Sustainable

Energy Ireland, the Task organised the following meetings on 25-28 April in Dublin.
● A joint workshop ‘Greenhouse Gas Aspects of Biomass Cascading - Reuse, Recycling

and Energy Generation’ with Cost Action E31 - Management of Recovered Wood.The

programme and presentations can be found at www.joanneum.at/iea-bioenergy-

task38/workshops/dublin05/
● A field tour of peat harvesting and the Edenderry power plant where peat is used for

energy production.
● An internal Task meeting which covered the following: progress in 2004; the work

programme for 2005; new case studies; BIOMITRE; an information note on ‘Trading

biomass, bio-electricity, green certificates, or CO2 credits’; a paper on ‘Optimising the

GHG benefits of bioenergy and carbon sequestration’; and other business.

Work Programme

In 2005 the Task worked mainly on the following:
● organisation of one Task meeting in Dublin, Ireland,
● the planning and continuation of special projects such as case studies,
● a special issue of the journal ‘Mitigation and Adaptation Strategies for Climate

Change’,
● the feature article for the IEA Bioenergy 2005 Annual Report,
● a paper titled  ‘Optimising the GHG benefits of bioenergy and carbon sequestration

systems’,
● a paper titled ‘Key terms used in greenhouse gas reporting and accounting for the land

use, land use change and forestry sector’,
● documentation of methodology, development of estimation tools, and methodologies for

GHG cost assessment for the EU project BIOMITRE,
● an online calculator,
● country reports from the participants,
● a second edition of the FAQs publication,
● the Task presentation for the IUFRO World Congress in Brisbane, and
● a paper titled ‘The reduction of emissions from non-renewable biomass use should

become an eligible CDM project activity’.
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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 optimisations of these systems.

All case studies started in the previous Task period (2001-2003) have now been

completed and published.They are available at www.joanneum.at/iea-bioenergy-

task38/projects/task38casestudies/

The following case studies have been approved for the 2004-2006 Task period:
● Austria/Croatia: Dedicated energy crops for biogas production in Austria and JI

assessment for such a plant in Croatia (only the Croatian part is to be funded by the

Task).
● Canada: Use of pellets (from mountain pine beetle infested wood, hybrid poplar and

sawmill residues) to produce bioenergy.
● Denmark: Alternative applications for thermal energy arising from biomass fired co-

generation plants:The case of a South African CDM project with an additional socio-

economic analysis.
● Ireland: Use of MSW for energy production arising from thermal treatment.
● Australia: Utilising char as a soil amendment
● USA/Netherlands: Greenhouse gas balance of biofuels produced via gasification.

2005 Annual Report.
In cooperation with Task 40, the Task produced the feature article for this Annual Report.

A brochure based on this article will become available in 2006.This contribution describes

different trading options that exist to reconcile the geographical disparities between supply

and demand for bioenergy and bioenergy services, depending upon the specific situation of

the ‘exporting’ and ‘importing’ country.Trade in biomass fuels, electricity, renewable

certificates, and CO2 credits are presented as options for business and policy makers as

they try to meet increasing energy demands while at the same time addressing national

and international commitments to reducing CO2 emissions.

A special issue of the journal ‘Mitigation and Adaptation Strategies for Climate Change’
This issue is being edited by Task participants Leif Gustavsson, Roger Sathre, Bernhard

Schlamadinger, and Kimberly Robertson. It will feature papers presented at the Östersund

(September 2003) and Rotorua (March 2004) Task workshops - see Appendix 4 for

details.

Optimising the GHG benefits of bioenergy and carbon sequestration systems
This paper discusses ways for optimising GHG benefits when energy strategies based on

biomass are considered by policymakers at the macro-level. Energy choices by companies

are usually driven by economics, which may or may not reflect GHG implications (e.g.,

energy from fossil fuels subjected to carbon taxes, cap-and-trade restrictions etc.). A

poster on this topic was prepared for the 14th European Biomass Conference in Paris and

will be published in the proceedings of this conference.
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Key terms used in greenhouse gas reporting and accounting for the land use, land use
change and forestry sector
This paper collates definitions of key terms commonly used in relation to greenhouse gas

reporting and accounting for the land use, land use change, and forestry (LULUCF)

sector and highlights areas of ambiguity and divergent interpretations. Confusion and

differences over interpretations of key terminology can be a major barrier to effective

communication. Our intention is to facilitate clear communication between the many

players participating in the various processes dealing with estimation and reporting of

greenhouse gas emissions and removals.The paper is available at: www.joanneum.at/iea-

bioenergy-task38/publications/keydefinitions.pdf   

Biomitre
The joint Task 38 and EU project BIOMITRE was finalised.The results from this project

include finalisation of the BIOMITRE standard, a user-friendly software tool that can be

used to analyse GHG balances and cost-effectiveness of different biomass energy

technologies, a manual for this software tool, and a review of methodologies for evaluating

GHG balances and mitigation costs of bioenergy systems.These main results are

documented in the ‘Methodological Toolbox’ of the Task website.

Online calculator
The Task started work on a simple online calculator for biomass CHP and heating

systems.This tool facilitates comparisons of different bioenergy systems with fossil fuel

systems and the calculation of greenhouse gas emissions. It will be available on the Task

website.

Country reports 
For EU countries information on renewable energy sources including bioenergy and the

main supporting policies have been updated.These can be found at www.joanneum.at/iea-

bioenergy-task38/countryreports/

FAQ publication
The publication ‘Answers to 10 frequently asked questions about bioenergy, carbon sinks

and their role in global climate change’ has been updated in a second edition and printed

as a coloured brochure.

IUFRO world congress 
Annette Cowie gave a Task presentation on ‘Bioenergy for Reducing Greenhouse Gas

Emissions’ at the IUFRO World Congress.This paper was co-authored with B.

Schlamadinger.

Joint project with FAO
The Task collaborated with FAO on CDM issues concerning the eligibility of bioenergy

projects. A paper titled ‘The Reduction of Emissions from Non-renewable Biomass Use

Should Become an Eligible CDM Project Activity’ was produced by B. Schlamadinger and

I. Jürgens.
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Collaboration with Other Tasks/Networking

The Task collaborates widely with other IEA Bioenergy Tasks and also external

organisations. A joint workshop is planned with Task 40 in 2006.The Danish case study

will be carried out with Task 29.The Irish case study will include input from Task 36.Task

37 will be involved in the Austrian case study. Collaboration with FAO is detailed above.

The workshop in Dublin was organised with Cost Action E31 - Management of Recovered

Wood. For more detailed information on COST Action E31, its output and previous events

please see www.ctib-tchn.be/coste31

The EU project BIOMITRE, developed by a consortium of European Task 38 participants

and other groups, was undertaken from April 2003 to October 2004. A cooperative

financing scheme using European Commission funds and Task 38 funds was developed.The

Task case studies constituted the Task contribution, while funding from BIOMITRE

allowed for improvement of methodologies and the development of a computer model.

Technology Transfer/Communication

The Task website and the internal FTP site are continually updated. New publications and

announcements are distributed through the ‘climate change’ mailing list.

Deliverables

Apart from the wide range of deliverables mentioned above, the Task also produced

progress reports for ExCo55 and 56, minutes of the Task Meetings, and updating of the

website. Please see Appendix 4 for more details.

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 



69

● 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, Germany, Ireland, Italy, 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.

For further details on Task 39, please refer to Appendices 2-6 inclusive; the Task website

www.task39.org and the IEA Bioenergy website www.ieabioenergy.com under ‘Our Work:

Tasks’.

Progress in R&D

Task Meetings and Workshops

The Task was active in 2005. On 2 May, a Task business meeting was held at the 27th

Symposium on Biotechnology for Fuels and Chemicals in Denver, USA.This was followed

by a ‘Special Session’ organised by the Task. On 9 August, another ‘Special Session’ was

hosted by the Task in conjunction with other IEA Bioenergy Tasks at the IUFRO World

Congress. On 13-15 October, a Task 39 workshop was held in Ystad, Sweden. Details on

these events are provided below.

Work Programme

The work programme for the Task included the following elements.

Providing information on policy, regulatory, and infrastructure issues
The overall objective 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: Task 39 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 Task 39’s role

as a central source of relevant information on biofuels.The Task has participated in the

EC-funded VIEWLS project by assisting with data collection - primarily to provide
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information from North America. New reports on barriers to biodiesel and ethanol

production and use have been commissioned.

Case studies: The Task is focusing data-gathering exercises on demonstration and

industrial-scale commercial facilities for biofuel production around the world.This

information 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, the impact of fuel mandates

(already present in the EC and in parts of North America) on international demand for

biofuels.

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

jurisdictions. A case study of successful policy instruments for promoting biofuel

infrastructure in USA has been completed.

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 early 2005, the proceedings of the workshop held in Kyoto, Japan

were produced and are available on CD.

In May, a ‘Special Session’ was held in connection with the 27th Symposium on

Biotechnology for Fuels and Chemicals. Organised by the Task, this session featured 10

speakers, including four industry representatives, from seven Member Countries.

Discussion at this workshop considered the current state of commercialising industrial

conversion of biomass-to-ethanol. A summary of this session is available in Issue 13 of the

Task newsletter.

In August, the Task organised a second ‘Special Session’ in connection with the IUFRO

World Congress.This session was organised in conjunction with Tasks 30, 31, and 38 as

well as Bioenergy Australia. It met its objective of raising the profile of IEA Bioenergy

activities within the more traditional forest research community that IUFRO represents. A

summary of this session is available in Issue 14 of the Task newsletter.

At the Task workshop held in Ystad, Sweden, several sessions focused on lignocellulosic

biomass-to-ethanol.The overall focus was to continue the theme begun in the previous

Task workshop in Kyoto and to explore the links that exist between technical and policy

issues as they impact biofuels implementation. Sessions examined country-specific polices

and technical programs, as well as progress toward commercialisation from an industry
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point of view.The sessions were restructured in order to provide more opportunities for

networking and dialogue. Summaries of the sessions are provided in the Issue 15 of the

Task newsletter. In late 2005, the proceedings of the workshop held in Ystad were

produced and are available on CD.

Specialised topics related to biodiesel
Task 39 includes efforts to address the specific issues related to implementation of

biodiesel.These include policy and regulatory issues that apply to the implementation of

this fuel plus specialised technical issues. On 17 June, IEA Bioenergy representatives,

including Manfred Wörgetter from Task 39, Hermann Hofbauer from Task 33, and Josef

Spitzer the Austrian ExCo Member, hosted a national workshop ‘Biofuels today, tomorrow

and in future’ in Vienna.The workshop was dedicated to 1st, 2nd and 3rd generation

biofuels with a focus on Austria. For a summary of the workshop including copies of

presentations, please visit www.task39.org

Newsletter

The Task published four newsletters in 2005.They provided information about the Task

activities and international events related to biofuels.These newsletters are available from

the editor as detailed in Appendix 4.

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.The Task

has worked closely with Tasks 30, 31 and 38 to host a joint conference session that

appealed to a wide audience interested in bioenergy and biofuels.The Task also held

discussions with Task 40 on international trade of biofuels.The success of the joint session

in Brisbane has led the Task to plan an ‘end-of-triennium’ workshop with Tasks 29, 31 and

40.This will be held in Vancouver in August 2006. In addition, the Task participated in the

EC-funded VIEWLS project which completed most of its activities in 2005 and continues

to provide information for newsletters and reports.

Website

The website has been redesigned and was re-launched in early 2005 to improve access to

the information produced by the Task. Please visit www.task39.org

Deliverables

The deliverables for the Task in 2005 included: two progress reports, one technical report

and audited financial accounts as required by the ExCo. Also minutes of the Task meetings

and articles for IEA Bioenergy News and IEA Bioenergy Updates.
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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 are in preparation. Finally, the Task published

the proceedings of a workshop held in the previous year, in Kyoto, Japan.These are

detailed in Appendix 4.

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.

Participating countries: Belgium, Brazil, Canada, Finland, the Netherlands, Norway, and

Sweden. In addition, the United Kingdom will join in 2006.

Task Leader (Scientific): Dr André Faaij, Copernicus Institute, Utrecht University, the

Netherlands.

Task Leader (Administrative): Mr Martijn Wagener, Essent Energy, the Netherlands,

(until October 2005). Mr Peter-Paul Schouwenberg, Essent Energy, assumed this role

from November 2005.

Operating Agent: Mr Erik Wissema, Ministry of Economic Affairs, the Netherlands.

Alternate Operating Agent: Dr Kees Kwant, SenterNovem, the Netherlands.

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 2-6 inclusive; the Task website

www.bioenergytrade.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

Two workshops were organised in 2005.The first was organised jointly between the Task,

the Energy and Poverty Thematic Group of the World Bank and Task 29.This workshop

was organised during the Annual Energy Week of the World Bank which allowed for the

inclusion of Energy Week participants, many of whom are from developing countries that

might directly benefit from this initiative and from the expertise represented by the Tasks

involved. It explored the links between international bioenergy trade and socio-economic

development and how sustainable bioenergy production for the world market could be

realised.This involved elements such as the socio-economic implications and benefits of

bioenergy use (Task 29) and the impacts of international bioenergy trade; how

international trade contributes to sustainable development and how can this be secured

(Task 40). Besides an overview of expertise on areas dealt with by the respective networks

and organisations, a key element of the workshop was to discuss how projects involving

development of rural areas and biomass production could be realised and organised. Based

on the contributions and results of this workshop, a special issue of ‘Energy for

Sustainable Development’ will be published in March 2006.

The next workshop was the combined Task 30, 31 and 40 event held on 31 November - 2

December, in Campinas, Brazil.The first day included presentations from Task 30 on the

development of sustainable SRC systems to date, presentations from Task 31 on

sustainable forestry management and industrial scale production of biomass for energy,

and presentations from various international bodies such as UNCTAD, UNEP, and FAO. On

day two,Task 40 illustrated the experience of international biotrade on company

perspectives on developing international bioenergy markets. In addition, on day two and

three, a business forum on sustainable international bioenergy trade was organised

specifically focused on Brazilian industry, with major representatives from the Brazilian

forestry and bio-ethanol sectors, as well as selected international players.Topics that were

discussed during the workshop included the Brazilian experiences with sugarcane and

Eucalyptus spp., and the future Brazilian alcohol and biodiesel programs, barriers for

trade from both exporting and importing countries, the development of sustainability

criteria for biomass, and existing certification systems and their applicability to biomass

trade. Finally, there was a study tour to a Eucalyptus plantation and research centre. In

total, about 70 participants from different countries and global organisations contributed

to a very successful event.The presentations given at these workshops and meeting reports

are available from the Task 40 website www.bioenergytrade.org

The Task had two formal internal meetings in 2005, both preceding the workshops

mentioned above. During these meetings the progress with various deliverables was

reviewed and plans were made on how to continue the Task for a second triennium. In

addition, a number of Task participants convened for a working meeting during the 14th

European Biomass Conference in October.
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Future Meetings
An overview of Task activities scheduled for 2006 is provided below:

Date Location Description

January 2006 Utrecht, the A workshop ‘Future visions of biomass trade’,

Netherlands jointly organised by Task 40 and EUBIONET II

April 2006 Trondheim, A joint event with Task 38 on ‘Bioenergy trade,

Norway GHG accounting and emission trading’, combined

with an internal Task meeting

August 2006 Vancouver, A joint workshop with Tasks 29, 31 and 39 is

Canada under consideration

Sept/Oct 2006 Finland An internal end of Task meeting possibly combined

with an open workshop. Suggested topic ‘Business

opportunities for European forestry and the

bioenergy industry in Russia’ - in cooperation with

EUBIONET II

Work Programme and Outputs

An overview of the work programme is given below.

Market experience. Coordinator: Sweden - supported by all participants
Deliverables were Country Reports (all participants); a business forum; and an edited

synthesis report based on the Country Reports.

Strategic advice on barriers, opportunities and strategy. Coordinator: Netherlands -
supported by all participants
Deliverables were a conference paper ‘towards a strategic advice’, presented at the 14th

European Biomass Conference; and strategic advice on how to develop and support

bioenergy trade, e.g., for the EC, IEA Bioenergy ExCo, and FAO to be delivered in 2006.

Modelling markets. Coordinators: Norway, Netherlands, Finland
Deliverables will be targeted at setting up research project(s) linked, for example, to

VIEWLS, ENFA, etc.

Supply chain analysis. Coordinators: Finland, Canada, Norway, Sweden, Netherlands
Deliverables were reports on Finnish, Canadian, and Norwegian case studies.

Certification systems. Coordinators: Netherlands, FAO, UK
This was a theme at the Campinas workshop; input for strategic advice to the ExCo; and
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a review paper on an existing certification system and possible design of biomass

certification systems.

Pilot projects. Coordinators: World Bank/FAO; Netherlands, UK, Canada
Deliverables were a plan of action/work programme on setting up pilot projects, based on

initiatives from the World Bank, selection of potential projects, 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, Netherlands, UK, World Bank
Deliverables were specific case studies, in particular in developing countries; and a theme

at the World Bank event in Washington.

Evaluation of markets - Ethanol. Coordinators: Brazil, UK, Canada
The deliverable was a report on the Brazilian ethanol market. Reports on other

commodities are being considered.

Dissemination. Coordinator: Netherlands - supported by all participants
Deliverables were a website; information leaflet; contribution to newsletters; and numerous

lectures at international workshops and conferences

Collaboration with other Tasks/Networking

As described above, several events were organised jointly with Tasks 29, 30 and 31. In

addition, two international institutions, FAO and the World Bank are affiliated to the Task

and participate fully in its activities. UNCTAD has also shown interest to cooperate with

Task 40.

The work of the Task was presented to a number of audiences including: a meeting of

German NGO’s in Bonn; the Heinrich Böll Stiftung and European Climate Forum in

Berlin; the ICCEPT and SEI workshop in London; the IEA/OECD meeting in Paris; the

DoE/EC meeting in Washington D.C.; the Global Environmental Fund meeting in New

Delhi; an IIASA meeting in Austria; and the 14th European Biomass Conference in Paris.

These illustrate the cross-cutting character of the Task.

This wide collaboration will continue in 2006. A joint workshop with Task 38 is scheduled

for April 2006, focussing on GHG emission trading versus physical biomass trade.Task 40

will probably contribute to the workshop planned by Tasks 29, 31 and 39 for August

2006. In addition, a biomass trade scenario workshop will be organised by Jussi Heinimö

(NTL Finland) in January 2006.This will include participants from EUBIONET II.The

last Task meeting in 2006 will be in Finland and a workshop with EUBIONET II is

envisaged.
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Website

The website has been developed over 2005 and will be upgraded further in 2006. In

2005 visitor numbers increased strongly to around 1600 visitors per month. Recent

additions were the presentations from the Washington DC and Campinas meetings,

various country reports, the Task leaflet etc.

Deliverables 

The following deliverables were produced in 2005. Country reports; a conference paper

‘towards a strategic advice’; expansion of the Task website, a Task leaflet; organisation of

two workshops; two progress reports to the ExCo; minutes of the Task meetings; and a

contribution to the feature article of this Annual Report. Other publications and reports

in 2005 included a special issue of the ‘Journal Energy for Sustainable Development’ on

bioenergy trade and sustainable development (to be published in early 2006); a synthesis

report based on the various country reports; three reports on logistic chain studies in

Canada, Finland and Norway respectively; and an evaluation of the Brazilian ethanol

market.

TASK 41:  Bioenergy Systems Analysis

Overview of the Task

The objective of the Task is to supply various categories of decision makers with

scientifically sound and politically unbiased analyses needed for strategic decisions

related to research or policy issues.The target groups are particularly decision makers in

Ministries, national or local administrations, deploying agencies, etc. Depending on the

character of the projects some deliverables are also expected to be of direct interest to

industry stakeholders. Decision makers, both public and private, have to consider many

aspects, so the Task needs to cover technical, economical, and environmental data in its

work.The Task’s activities build upon existing data, information sources, and conclusions.

It does not intend to produce new primary scientific data.

The Task differs from the other Tasks in that it does not have networking as one of its

prime objectives. Nor do the Task’s activities have continuous and repeating components,

e.g., biannual meetings, country updates, etc.The work programme has a pronounced

project emphasis with each project having very specific and closely defined objectives.

Because of its special character in terms of participation, financing and cross-cutting

orientation, the Task aims to become a valuable resource and instrument to the ExCo. It

provides the ExCo with a highly qualified team of generalists with the capability and

resources to carry out projects, involving several parties (e.g., other Tasks and
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organisations) as requested by the ExCo. Due to the close contact with the other Tasks

the new Task is intended to develop into a platform for joint Task work and a catalyst for

proposals from the Tasks to the ExCo.

Participating countries: Germany, Sweden, United Kingdom, USA and the European

Commission

Task Leader: Mr Sven-Olov Ericson, Ministry for Sustainable Development, Sweden

Operating Agent: Dr Björn Telenius, Swedish National Energy Administration, Sweden

The Task Leader directs and manages the project work.The ExCo Member from each

participating country acts as the National Team Leader and is responsible for

coordinating national input to the projects undertaken.

For further details on Task 41, please refer to Appendices 2-6 inclusive; and the IEA

Bioenergy website www.ieabioenergy.com under ‘Our Work:Tasks’.

Progress in R&D

Work Programme

A systems analysis is taken as the starting point, aiming at illustrating unique possibilities

and options related to bioenergy as well as explanation of limitations and obstacles to

development and deployment of bioenergy. Among these limitations and obstacles are

sometimes significantly lower acceptances and less factual understanding among the

general population.These have been suggested as causative explanations for less public

recognition for bioenergy than for other competing types of renewable energy.The work

programme for the Task is being developed with the aim of bringing more clarity and up-

to-date multi-disciplinary facts and discussion regarding the potential resource supply,

markets, and environmental issues for bioenergy.

The work programme is comprised of a series of projects. Each project has its own

budget, work description, timeframe, and deliverables and is approved by the participants.

The focus is on the needs of the participants by way of project deliverables.The first

project commenced in 2005.

Project 1: Bioenergy - competition and synergies
In 2005 a proposal for Project 1 ‘Bioenergy - Competition and Synergies’, was circulated

to the participants and agreed by them to proceed. A core team of two experts: Sven-Olov

Ericson (Sweden) and Michael Wang (USA) was formed and work commenced.The

tentative budget is US$60,000. Reporting is expected to commence in the first quarter of

2006.
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The project will focus on issues regarding competition of bioenergy production with other

activities and ambitions which could limit the realisation of bioenergy’s potential; and

synergies, multiple benefits, and added values that bioenergy could offer relative to

current conventional systems. It will aim to illustrate unique possibilities and options

related to bioenergy as well as explanations of limitations and obstacles to the

development and deployment of bioenergy.This initial study will present examples of

competition and synergies relevant to successful development of bioenergy systems.The

examples will aim to contribute to the understanding of competition situations that limit

bioenergy development and offer analysis and discussion on lessons learned and the

possibilities for various synergies between bioenergy and other conventional practices.

The project will cover relevant aspects of bioenergy connected to agriculture, forestry, and

waste management. It will also cover environmental aspects related to

management/preservation of soil, ecosystems, sustainable heavy metal flows, and

bioenergy’s interaction with relevant infrastructures.

This initial project is expected to also contribute to the identification of further projects

for analysis.

Project 2: Analysis and identification of gaps in fundamental research for the
production of second generation liquid transportation biofuels
At ExCo56, Larry Russo the Alternate Member for USA proposed a new project to be

undertaken within Task 41.This initiative led to a formal proposal which was approved by

written procedure and came into force on 13 January 2006. At the time of the

preparation of this Annual Report details on participation and the specific work

programme are still being finalised. Dr Michael Ladisch, Professor at the Agricultural and

Biological Engineering Department of Purdue University is the proposed Project Leader.
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TABLE 1 - IEA BIOENERGY TASK PARTICIPATION IN 2005

Appendix 1
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Contracting Party ExCo Funds Task Funds Total

Australia 10,000 68,220 78,220

Austria 11,000 73,000 84,000

Belgium 8,000 40,900 48,900

Brazil 7,000 28,000 35,000

Canada 13,000 105,720 118,720

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

Germany 11,000 68,000 79,000

Ireland 8,000 36,500 44,500

Italy 7,000 21,500 28,500

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 16,000 151,720 167,720

Switzerland 8,000 36,500 44,500

UK 14,000 122,720 136,720

USA 12,000 93,900 105,900

European Commission 12,000 83,320 95,320

Total 216,000 1,360,580 1,576,580

BUDGET IN 2005: SUMMARY TABLES

Table 2: Budget in 2005 by Member Country ($US) 
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BUDGET IN 2005: SUMMARY TABLES

Table 3: Budget for 2005 by Task ($US)

Number of Annual Total 
Task  participants contribution Task

per participant funds

Task 29: Socio-economic Drivers in 8 12,000 96,000
Implementing Bioenergy Projects

Task 30: Short Rotation Crops for 7 13,000 91,000
Bioenergy Systems

Task 31: Biomass Production for Energy from 8 14,400 115,200
Sustainable Forestry

Task 32: Biomass Combustion and Co-firing 12 11,500 138,000

Task 33:Thermal Gasification of Biomass 12 11,000 132,000

Task 34: Pyrolysis of biomass * 3 10,000 10,000

Task 36: Energy Recovery from Municipal 9 15,320 137,880
Solid Waste

Task 37: Energy from Biogas and Landfill Gas 9 14,000 126,000

Task 38: Greenhouse Gas Balances of 12 14,000 168,000
Biomass and Bioenergy Systems

Task 39: Liquid Biofuels from Biomass 13 10,500 136,500

Task 40: Sustainable International 7 15,000 105,000
Bioenergy Trade: Securing Supply and Demand

Task 41: Bioenergy Systems Analysis 5 21,000 105,000

Total 1,360,580

*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

CONTRACTING PARTIES

Stephen Schuck and Associates Pty Ltd (Australia)

The Republic of Austria

The Government of Belgium

The National Department of Energy Development of the Ministry of Mines and
Energy (Brazil)

Natural Resources Canada

The Energy Institute ‘Hrvoje Pozar’ (Croatia)

The Ministry of Transport and Energy, Danish Energy Authority 

The European Commission 

The National Technology Agency of Finland (TEKES)

L’Agence de l’Environnement et de la Maîtrise de l’Énergie (ADEME) (France)

Federal Ministry of Consumer Protection, Food and Agriculture (Germany)

Sustainable Energy Ireland 

Ente per le Nuove Tecnologie, l’energia e l’ambiente (ENEA) (Italy)

New Energy and Industrial Technology Development Organisation (NEDO)
(Japan)

SenterNovem (The Netherlands)

New Zealand Forest Research Institute Limited

The Research Council of Norway

The Department of Minerals and Energy (Republic of South Africa)

Swedish Energy Agency

The Swiss Federal Office of Energy

The Department of Trade and Industry (United Kingdom)

United States Department of Energy
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LIST OF REPORTS AND PUBLICATIONS

The Executive Committee

Final Minutes of the ExCo55 meeting, Copenhagen, Denmark, 25-26 May 2005.

Final Minutes of the ExCo56 meeting, Dublin, Ireland, 12-13 October 2005.

IEA Bioenergy Benefits of Bioenergy. ExCo:2005:01.

IEA Bioenergy Annual Report 2004. ExCo:2005:02.

IEA Bioenergy News Volume 17(1), June 2005.

IEA Bioenergy News Volume 17(2), December 2005.

IEA Bioenergy Update. Number 17. Biomass and Bioenergy Volume 28(6).

IEA Bioenergy Update. Number 18. Biomass and Bioenergy Volume 29(2).

IEA Bioenergy Update. Number 19. Biomass and Bioenergy Volume 29(4).

IEA Bioenergy Update. Number 20. Biomass and Bioenergy Volume 29(6).

ExCo55 Workshop ‘Co-utilisation of Biomass with Fossil Fuels’. May 2005.

Koppejan, J. Current Status of Biomass Co-firing:Task 32 results.

Livingston, W. The Co-firing of Biomass Materials in Large Coal-fired Boilers.

Anttikoski, T. Experiences from the Lahti and Ruien Plants.

Ottosen, P. The Impact of Co-combustion of Wood Pellets at Avedore Power Plant.

Ryckmans, Y. Biomass Co-firing in Electrabel Power Plants: the Belgian context.

Wagener, M. Co-firing in the Netherlands: the need for a secure supply.

Reeves, A. The Environmental Markets for Co-firing.

Appendix 4
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ExCo56 workshop on ‘Integrated Waste Management and Utilisation of the Products’.

October 2005.

Allen, C. The Thematic Strategy on the Prevention and Recycling of Waste.

Layde, M. Overview of Irish Waste Policy.

Gerlagh, T. Ecobalance of Energy from Waste.

Duncan, B. Resource Management: Looking for Sustainable Solutions.

van der Linde, D. Combating Climate Change: Role of Waste-2-Energy.

Wellinger, A. Mechanical-Biological Treatment: A Must for Future Waste Upgrading 

Technologies.

Woodgate, S. Rendered Animal Fat ‘Tallow’ A Waste for Incineration or a

Sustainable Bio-Fuel?

Task Technology Reports, ExCo56, Dublin, Ireland, October 2005.

Domac, J. and Segon, V. Bioenergy and Job Generation - Task 29.

Alker, G., Bruton, C. and Richards, K. Full-scale Implementation of SRC-systems:

Assessment of Technical and Non-Technical Barriers - Task 30.

Richardson, J., Björheden, R. and Smith, C.T. Certification of Forest Fuel Production

Systems: a Solution for Sustainable Use of Biomass from Forest Residues for Energy

- Task 31.

van Loo, S. and Koppejan, J. Aerosols from Biomass Combustion - Task 32.

Babu, S. Biomass Gasification for Hydrogen Production - Process Description and

Research Needs - Task 33.

Bridgwater, A. Applications for Utilisation of Liquids Produced by Fast Pyrolysis of

Biomass - Task 34.

Patel, N. Overview of Energy Conversion Technologies for MSW - Task 36.

Wellinger, A. Biogas as a Vehicle Fuel - Upgrading, Distribution, Fuelling and

Utilisation - Task 37.

Appendix 4
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Mabee, W.E. and Saddler, J.N. Progress in Enzymatic Hydrolysis of Lignocellulosics

- Task 39.

Schlamadinger, B., Faaij, A., Junginger, M., Woess-Gallasch, S. and Daugherty, E.
Options for Trading Bioenergy Products and Services - Task 38 and Task 40.

The publications above are available on the IEA Bioenergy website:

www.ieabioenergy.com.

Task 29

Minutes of the Task meeting in Bezanec, Croatia, 6-9 June 2005.

Minutes of the Task meeting in Trondheim, Norway, on 26-28 October 2005.

Domac, J. and Segon, V. Bioenergy and Job Generation.Task Technology Report, ExCo56,

Dublin, Ireland, October 2005.

Šegon, V. and Domac J. (Eds.) 2005. Proceedings of the International Workshop ‘Local,

regional and cross-boundary partnerships in implementing bioenergy projects’.Tsukuba,

Japan: IEA Bioenergy Task 29/Energy Institute Hrvoje Pozar, 6-9 June 2005.

Madlener, R. Innovation Diffusion, Public Policy, and Local Initiative:The Case of

Wood-Fueled District Heating Systems in Vorarlberg, Austria.

Awerbuch, S. The Role of Renewables in Enhancing Energy Diversity and Security.

Miura, S. New Socio-Economic Approach of Bioenergy Utilization in Japan.

Lunnan, A. Heat Entrepreneurship in Norway.

Richardson, J. Too green to burn? Forest certification and implementation of

bioenergy projects.

White, B. The Bioenergy Potential of British Columbia’s Mountain Pine Beetle

Damaged Forests.

Krajnc, N. and Domac, J. Bioenergy Sector Employment on a Regional Level - Final

Results from SCORE Model.

Domac, J., Segon, V. and Jelavic, B. Local renewable energy actions in Karlovac

county.

Richards, K. Making wood fuel work for local people.
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Austin, G. The employment potential of bioenergy in South Africa.

Nilsson, S. Agroptigas - a joint venture: From household waste and crop to organic

fertiliser and biogas.

Healion, K. Training and Education Needs of the Bioenergy Sector in Ireland.

Alminana, D.G. and Sole, C. Forest Fire Protection and Water Desalting by Means of

Biomass Control.

Domac, J., Richards, K. and Risovic, S. 2005. Socio-Economic Drivers in Implementing

Bioenergy Projects. Biomass & Bioenergy 28(2), 97-106.

Domac, J. and Segon, V. 2005. People and Bioenergy. IEA OPEN Energy Technology

Bulletin No. 28. 10 p.

Domac, J., Richards, K. and Segon, V. 2005. Old Fuel for Modern Times. Socio-economic

Drivers and Impacts of Bioenergy Use. Renewable Energy World 7(05).

Domac, J. 2005. Socio-Economic Drivers in Implementing Bioenergy Projects - Results

and Findings from IEA Bioenergy Task 29. Nordic Bioenergy Conference 2005,

Trondheim, Norway, 25-27 October 2005.

Task 30

Minutes of the Task 30 meeting, Perth, Australia, 5 August 2005.

IEA Bioenergy Task 30 Newsletter No. 5, May 2005.

IEA Bioenergy Task 30 Newsletter No. 6, July 2005.

Alker, G., Bruton, C. and Richards, K. Full-scale Implementation of SRC-systems:

Assessment of Technical and Non-Technical Barriers.Task Technology Report, ExCo56,

Dublin, Ireland, October 2005.

Alker, G., Bruton, C. and Richards, K. 2005 Full-scale Implementation of SRC-systems:

Assessment of Technical and Non-Technical Barriers,Task Report: High Priority Area 3.

Anon. Proceeding of the Joint Task 30 and Task 31 Conference ‘Multiple benefits from

sustainable bioenergy systems’, Perth, Western Australia, July 31 - August 5, 2005.

Liddelow, S. Watts in the wind and the woods.
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McGrath, J., Dumbrell, I., Harper, R., Copeland, B. and Ritson, P. Climatic and soil

constraints on biomass productivity in southwestern Australia.

Bartle, J., Giles, R., Mazanec, R. and Huxtable, D. Woody crops and bioenergy in the

Australian wheatbelt - the domestication of mallee.

Buckton, M. Development of a bioenergy industry in Western Australia.

Harper, R., Smettem, K., Robinson, N. and Sochacki, S. Phased forestry systems for

salinity control and biomass production.

George, B., Bennell, M. and Hobbs, T. Short-cycle woody crops for bioenergy

production in low-rainfall areas.

Nicholas, I., McIvor, I. and Snowdon, K. The opportunities for hardwood bioenergy

crops in New Zealand.

Neary, D.G. and Zieroth, E.J. Forest bioenergy system to reduce the hazard of

wildfires: White Mountains, Arizona.

Popescu, S. Developing accurate tools to estimate forest biomass: LIDAR data and

processing methods.

Thevathasan, N.V., Sidders, D. and Gordon, A.M. Tree-biomass production potentials

in agroforestry, afforestation and short-rotation bio-energy plantation systems,

Canada.

Schoenholtz, S. Assessing environmental sustainability of silvicultural systems for

woody bioenergy production. What have we learned?

Pracilio, G., Smettem, K. and Harper, R. New technologies for evaluating biomass

production potential and environmental benefits.

Sudmeyer, R.A. and Goodreid, A. Changes in soil water storage, soil fertility, hydraulic

conductivity and agricultural production immediately following harvest of short

rotation woody crops in southwestern Australia.

Burger, J.A., Eisenbies, M.H., Patterson, S.C. and Aust, W.M. Soil disturbance,

residue removal, and tillage effects on soil and site productivity of biomass

plantations in South Carolina.

Grove, T.S., Mendham, D.S., Bartle, J., Huxtable, D., Rance, S.J. and Shea, S.
Sustaining oil mallee production in Western Australia - Estimating tree nutrient

composition.
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Raison, J. Sustainable use of native forest harvest residues for electricity production:

a Tasmanian case study.

Richardson,J., Björheden, R. and Smith, T. Too green to burn? Forest certification

and implementation of bioenergy projects.

Townsend, P. The application of the Australian Forestry Standard as a basis for

certification of forest bioenergy systems.

Dahlin, B. Forest energy and certification in Sweden and Europe.

Cowie, A. and Gardner, D. Competition for the biomass resource: Greenhouse impacts

and implications for renewable energy incentive schemes.

Hall, A. The UK starts to feel the heat.

Mayfield, C.A., Foster, C.D., Smith, C.T. and Gan, J. Action steps for bioenergy and

bio-based products in the Southern United States.

Shin, M.Y., Miah, D., Dewan, P. and Lee, K.H. Pattern of the wood energy use by the

ethnic community in Chittagong Hill Tracts, Bangladesh: a traditional cooking stove

perspective.

Pannell, D. Socio-economic issues in achieving uptake of bioenergy crops into

established agricultural systems.

Abe, H., Katayama, A., Samy, S. and Grierson, P.F. The Potentials of Rural

Electrification by Biomass Energy in Cambodia.

Gan, J. and Smith, C.T. Co-benefits of utilizing logging residues for bioenergy

production: the case for Eastern Texas.

Nitami, T., Tate, Y., Sakurai, R. and Ohno, T. Demand for biofuels at regional energy

use and need for road system in mountainous area.

Hedman, G. Technology and economics of forest fuel production.

Björheden, R. The effects on the energy sector of the storm felling in south Sweden.

Stennes, B. and White, B. The bioenergy potential of British Columbia’s mountain

pine beetle damaged forests.

Coulson, R.N., Curry, G.L., Tchakerian, M.D., Gan, J. and Smith, C.T. Utilization of

plant biomass generated from Southern pine beetle outbreaks.
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Richardson, J., Björheden, R. and Smith, C.T. 2005. Certification of Forest Fuel

Production Systems: a Solution for Sustainable Use of Biomass from Forest Residues for

Energy.Task Technology Report, ExCo56, Dublin, Ireland, October 2005.

Björheden, R. 2005. Biofuel trade in practice: wood pellet trading and certification issues.

Paper presented at Task 30,Task 31 and Task 40 workshop and business forum,

Campinas, Brazil, 30 November - 3 December, 2005.

Björheden, R. 2005. Paper on biofuel trade and certification issues presented at UNIDO

Expert Group meeting on Industrial biotechnology and biomass utilization, Vienna,

Austria, 14-16 December, 2005.

Richardson, J., Björheden, R. and Smith, C.T. 2005. Certification of forest fuel

production systems: a solution for sustainable use of biomass from forest residues for

energy. In  Proceedings of World Renewable Energy Congress May 22-27, 2005,

Aberdeen, UK. 6 p. CD published by Elsevier.

Richardson, J., Björheden, R. and Smith, C.T. 2005. Too green to burn?  Forest

certification and implementation of bioenergy projects. Paper presented at Task 29

workshop, Bezanec, Croatia, 6-9 June, 2005.

Richardson, J. Björheden, R., Lowe, A., Popescu, O. and Smith, C.T. (Guest Eds.) 2005

‘Sustainable Production Systems for Bioenergy: Impacts on Forest Resources and

Utilization of Wood for Energy’. Proceedings of the IEA Bioenergy Task 31 workshop,

Flagstaff, AZ, USA, 5-10 October 2003. Biomass and Bioenergy. IEA Bioenergy

T31:2005:01. In Press.

Richardson, J., Björheden, R., Smith, C.T., Domac, J. and Richards, K. 2005. Sustainable

biomass production for energy from forestry: technology transfer for science-based

decision-making. Paper presented at IUFRO XXIInd World Congress, Brisbane, Australia,

9 August, 2005.

Richardson, J. 2005. Sustainable forest management and industrial scale production of

biomass for energy in the context of forest certification. Paper presented at Task 30,Task

31 and Task 40 workshop & business forum, Campinas, Brazil, 30 November - 3

December, 2005.

Richardson, J. 2005. Sustainability of forest biomass production for energy. Paper

presented at BIOCAP Canada COP 11 parallel event, Montreal, Canada, 7 December,

2005.
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Smith, C.T. 2005. System analysis of the biomass supply chain in the USA. Paper

presented in the STEM and FORMAS organized seminar (Session 18:2) of Sveriges

Energiting 2005. Eskilstuna, Sweden. 8-9 March 2005.

Smith, C.T., Biles, L., Foster, C.D., Gan, J., Hubbard, W.G., Jackson, B.D. and Rauscher,
H.M. 2005. Knowledge products to inform rural communities about sustainable forestry

for bioenergy and biobased products. Paper presented at IUFRO conference ‘Transfer of

Forest Science Knowledge & Technology’,Troutdale, Oregon, 11-13 May, 2005.

Smith, C.T. 2005. Analysis of the forest biomass value chain in the U.S. Paper presented

at Oregon State University seminar, 13 May, 2005.

Smith, C.T. 2005. Conceptual framework for environmental sustainability of forest

bioenergy production schemes. Paper presented at Task 30,Task 31 and Task 40 workshop

& business forum, Campinas, Brazil, 30 November - 3 December, 2005.

Task 32

Minutes of the Task meeting in Graz, Austria, 16-18 March 2005.

Minutes of the Task meeting in Paris, France, 18 October 2005.

Progress report for ExCo55, Copenhagen, Denmark, May 2005.

Progress report for ExCo56, Dublin, Ireland, October 2005.

van Loo, S. and Koppejan, J. Aerosols from Biomass Combustion.Task Technology Report,

ExCo56, Dublin, Ireland, October 2005.

Anon. Task 32: Statement on Biomass Co-firing, IEA Biomass and Bioenergy Update,

2005.

Anon. Report on Seminar on Aerosols from Biomass Combustion, IEA Bioenergy Task 32,

Graz, France, 18 March, 2005.

Obernberger, I. Fly ash and aerosol formation in biomass combustion processes - an

introduction.

Winiwarter, W. Co-ordinated international activities to abate European PM emissions.

Schneider, J. PM imissions in Austria - 2000 to 2004.

Hauck, H. Health effects of ambient aerosols.
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Kippel, N. Health relevance of aerosols from biomass combustion in comparison to

diesel soot.

Korbee, R. Release of aerosol forming species during combustion in pulverised fuel

systems.

Frandsen, F. Release of aerosol forming species in fixed-bed systems.

Joeller, M. Modelling of aerosol formation.

van Kemenade, H.P. Aerosol and particle transport in furnaces.

Backman, R. The influence of aerosol particles on the melting behaviour of ash

deposits in biomass fired boilers.

Mitsche, S. Automated analyses of aerosols formed during biomass combustion by

SEM/EDX.

Tullin, C. Particle Emissions from residential biofuel boilers and stoves.

Linna, V. Fine particle emissions from fluidised bed combustion of peat and wood.

Schmatloch, V. Exhaust gas cleaning for small wood fired appliances - recent progress

and field test results.

Brunner, T. Particle precipitation in medium- and large-scale biomass combustion

plants.

Anon, Report on seminar on Recent Developments in Small Scale Biomass Combustion’,

IEA Bioenergy Task 32, Paris, France, 21 October 2005.

Koppejan, J. Introduction.

Thek, G. Austrian pellet boiler technologies; state-of-the-art, ecological evaluation and

future developments.

Preto, F. Assessment of factors affecting hazardous emissions from residential wood-

burning appliances.

Pietila, K. A systematic process identification as a tool for combustion control design.

Berndtsen, M. A novel electrostatic precipitator (ESP) for residential combustion.

Nussbaumer, T. Closing.
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Anon. Report on seminar on Modelling and Control of Biomass Grate Furnaces,

Innsbruck, September, 2005.

van Loo, S. Welcome and introduction.

van Kessel, R. Combustion on a grate; dynamic modelling, process identification and

process control.

Zahirovic, S. Characterisation of N-release from a biomass fuel layer by pot furnace

experiments and derivation of release functions.

Zahirovic, S. CFD modelling of NOx formation in biomass grate furnaces with

detailed chemistry.

Tullin, C. Biomass combustion on grates and NOx formation mechanisms.

Task 33

Minutes of the Task spring meeting in Stockholm, Sweden, May 2005.

Minutes of the Task fall meeting in Innsbruck, Austria, September 2005.

Babu, S. Observations on the Current Status of Biomass Gasification. 2005. IEA

Bioenergy Update, 2005.

Babu, S. Biomass Gasification for Hydrogen Production - Process Description and

Research Needs.Task Technology Report, ExCo56, Dublin, Ireland, October 2005.

Neeft, J. Tar Measurement Protocol, August 2005

Anon. Technical Presentations from the Task Meeting held at Innsbruck, Austria, 26-28

September 2005.

Babu, S.P. Introduction.

Current Biomass Gasification Activities in Member Countries
Dinjus, E. Germany.

Rauch, R. Austria.

Hansen, M.W. and Christiansen, H. Denmark.

Fernandez-Guitierrez, M. European Commission.
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Scoditti, E. Italy.

Williamson, C. New Zealand.

Buhler, R. Switzerland.

Padban, N. and Waldheim, L. Sweden.

Bain, R. USA.

Foust, T. USA.

Simmell, P. Finland.

van der Drift, B. The Netherlands.

Barker, N. United Kingdom.

Technical Workshop Reports 
Babu, S. WS 1: Prospects for and Perspectives on Commercialization of Biomass

Gasification.

Hansen, M.W. WS 2: Small Scale Biomass Gasification - Gas Cleaning and Gas

Engines.

van der Drift, B. WS 3: Synthesis Gas from Biomass.

Health, Safety and Environment Aspects of Small-scale Biomass Gasification
Systems
Babu, S. and Hofbauer, H. Introduction.

Buehler, R. Health, Safety and Environment in Biomass Gasification.

Knoef, H. Biomass Gas Engines: Overview on Emissions and Emission Regulations.

Herdin, G. Gaseous Emissions: Experience of GE Jenbacher Engines with Wood Gas.

Christiansen, H.F. New Emission Regulations for Gas Engines in Denmark.

Schaffemak, B. Gaseous Emission in the View of an Expert of the Permitting

Authority.

Rauch, R. Formation,Treatment and Disposal of Waste Water
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Jonsson, K. Composition and Treatment of Waste Water from Gasifiers - Danish

Experience with Toxicity Evaluation and Reduction.

Cusco, L. Standards, Good Practice and Goal-setting for Risk Assessment - the UK

Regulatory Perspective.

Lettner, F. Overview on Risk Assessment of Gasification Plants.

Timmerer, H. Explosion Parameters and Explosion Protection.

Lettner, F. Legal Basis for Placing on the Market.

Lettner, F. Required Documents for Gasifiers Permitting Procedure.

Oettel, E. and Bräkow, D. Permission of BMG Plants - The Vision of German

Manufacturers.

Koch, T. Experiences of a BMG plant supplier.

Schaub, M. Measures to meet the H+S Regulations of the Pyroforce Gasification

Plant.

Hofmann, A. Measures to meet the H+S Regulations of the Pyroforce Gasification

Plant.

Discussion on Special Topics
Barker, N. Small-scale CHP.

Christiansen, H.F. Danish Follow-up Programme for Solid Biomass CHP Plants - Tar

Measuring.

ENEA. Gasification of Agro-Industrial Residues for Electricity Production in the

Peoples Republic of China.

Task 34

Minutes of the ThermoNet meeting in Heidelberg, Germany in May 2005.

Minutes of the ThermoNet meeting in Innsbruck, Austria, September 2005.

Progress report for ExCo55, Copenhagen, Denmark, May 2005.

Progress report for ExCo56, Dublin, Ireland, October 2005.
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PyNe Newsletter No. 18, April 2005.

Bridgwater, A. Applications for Utilisation of Liquids Produced by Fast Pyrolysis of

Biomass.Task Technology Report, ExCo56, Dublin, Ireland, October 2005.

Bridgwater, A.V. (Ed.) Fast Pyrolysis: A Handbook Volume 3 - an extended version of the

Task 34 final report from 2002 to 2005. (Published by CPL Press, Newbury, UK).

Task 36

Minutes from the third Task meeting, Bath, England 25-27 April 2005.

Minutes from the fourth Task meeting, Melbourne, Australia, 15 December 2005.

Patel, N. Overview of Energy Conversion Technologies for MSW.Task Technology Report,

ExCo56, Dublin, Ireland, October 2005.

Anon. 2005. Waste Management Association of Australia - Energy from Waste Division:

Stage 1 Report: Discussion Paper on the Theoretical Concepts and Potential Surrounding

Extended Producer Responsibility and Product Stewardship.

Vehlow, J. 2005. Biogenic Waste to Energy - an Overview. Forschungszentrum Karlsruhe

GmbH.

Vehlow, J. 2005. Dioxins in Waste Combustion - Conclusions from 20 Years of Research.

Forschungszentrum Karlsruhe GmbH.

These reports are available from Grace Gordon, AEAT Environment B329 J/Wing,

Harwell Laboratory, Didcot Oxfordshire OX11 OQJ or e-mail grace.gordon@aeat.co.uk.

Task 37

Minutes from the Task meeting in Aadorf, Switzerland, May 2005.

Minutes from the Task meeting in Utrecht,The Netherlands, September 2005.

Progress report for ExCo55, Copenhagen, Denmark, May 2005.

Progress report for ExCo56, Dublin, Ireland, October 2005.

Wellinger, A. Biogas as a vehicle fuel - Upgrading, distribution, fuelling and utilisation.

Task Technology Report, ExCo56, Dublin, Ireland, October 2005.
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Anon. Country reports of the Task member countries and the EC, September 2005,

www.novaenergie.ch/iea-bioenergy-task37/newsandevents.htm. 

Wellinger, A. Mechanical-Biological Treatment: A must for future waste upgrading

technologies. Contribution to the ExCo56 workshop ‘Integrated Waste Management’.

Braun, R. Contributions to the Research Exchange Seminar in Utrecht, September 2005.

Jointly organised by CROPGEN and Task 37.

Topic 1: Identification and development of crops for energy production
Friedt, W. Plant breeding potential to improve energy crops for the use in biogas

plants.

Elbersen, W. Switchgrass and Miscanthus as Energy Crops - Agricultural aspects.

Elbersen, B. Biodiversity impacts of enhanced energy crop production in EU

farmland areas.

Topic 2: Biomass processing concepts, storages, pre- and post treatment,
technologies and impacts
Weiland, P. Results and bottle necks of energy crop digestion plants - required

process technology innovations.

Rintala, J. Preliminary results of biomass storing and pre-treatment.

Nordberg, A. Preliminary results from the agrioptigas project.

van Dooren, H.J. Experience with co-digestion of energy crops.

Topic 3: Overall energy balance of crop to biogas systems
Faaij, A. Energy balances of crop to biogas systems in relation to other

biotransformations.

Börjesson, P. Energy analysis and environmental analysis of biogas systems.

Stucki, S. Energetic use of biomass - competing or complementing technologies?

Topic 4: Potential of integrated biogas systems
Sanders, J. Possibilities of integrating bioenergy (biogas) generation into other

biomass based production systems.

Struik, P. Biocascading - towards efficient biomass chains.

Holm-Nielsen, J.B. Predicted energy crop potentials for biogas - worldwide, regions -

EU 25.
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These reports are available through the Task website: www.novaenergie.ch/iea-bioenergy-

task37 or from Arthur Wellinger, Nova Energie GmbH, Châtelstrasse 21, CH-8355

Aadorf, Switzerland.

Task 38

Minutes from the Task 38 meeting in Dublin, Ireland, 27-28 April 2005.

Schlamadinger, B., Faaij, A., Junginger, M., Woess-Gallasch, S. and Daugherty, E. Options

for Trading Bioenergy Products and Services. Feature Article in IEA Bioenergy Annual

Report, 2005.

Anon. Power Point presentations from the joint Task 38 and Cost Action E31 workshop

(Management of Recovered Wood) entitled ‘Greenhouse Gas Aspects of Biomass

Cascading - Reuse, Recycling and Energy Generation’ available on the Task 38 website:

www.joanneum.at/iea-bioenergy-task38/workshops/dublin05/

Cowie, A. GHG balance of bioenergy systems based on integrated plantation forestry in

North East New South Wales, Australia. Brochure available at www.joanneum.at/iea-

bioenergy-task38/projects/task38casestudies/

Gustavsson, L., Pingoud, K. and Sathre, R. Carbon dioxide balance of wood substitution:

comparing concrete - and wood-framed buildings. Brochure  available at

www.joanneum.at/iea-bioenergy-task38/projects/task38casestudies/

Heaton, R. The Greenhouse Gas and Energy benefits of a Miscanthus and a wood fuelled

heating system. Brochure available at www.joanneum.at/iea-bioenergy-

task38/projects/task38casestudies/

Lappi, S. and Byrne, K. Greenhouse Gas Budgets of Peat Use for Energy in Ireland.

Brochure available at www.joanneum.at/iea-bioenergy-task38/projects/task38casestudies/

Turnbull, J.H. and Kamthunzi, W. Greenhouse Gas Emission Reduction Associated with

Livestock Waste Management Systems: A Case Study for the Langerwerf Dairy Waste

Management System. Brochure available at www.joanneum.at/iea-bioenergy-

task38/projects/task38casestudies/

Schlamadinger, B. et al. Optimizing the GHG Benefits of Bioenergy and Carbon

Sequestration Systems’.To be published in the proceedings of the 14th European Biomass

Conference, Paris, October 2005.

Cowie, A., Pingoud, K., Robertson, K., Schlamadinger, B., et al. Key terms used in

greenhouse gas reporting and accounting for the land use, land use change and forestry

sector’. Available at www.joanneum.at/iea-bioenergy-

task38/publications/keydefinitions.pdf
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Schlamadinger, B. and Jürgens, I. The Reduction of Emissions from Non-renewable

Biomass Use Should Become an Eligible CDM Project Activity. In: CDM Investment

Newsletter Nr. 3/2005, S. 11-14.

Matthews, R. and Robertson, K. (Eds). Answers to ten frequently asked questions about

bioenergy, carbon sinks and their role in global climate change. Second edition; Graz,

2005.

Anon. A special Issue of Mitigation and Adaptation Strategies for Climate Change 

(In Press) will feature the following papers:

Cowie, A., Smith, P. and Johnson, D. Does soil carbon loss in biomass production

systems negate the greenhouse benefits of bioenergy? 

Damen, K. and Faaij, A. A greenhouse gas balance of two existing international

biomass import chains:The case of residue co-firing in a pulverised coal-fired power

plant in The Netherlands.

Gustavsson, L. and Karlsson, Å. CO2 mitigation: On methods and parameters for

comparison of fossil-fuel and bioenergy systems.

Obersteiner, M., Alexandrov, G., Benítez, P.C., McCallum, I., Kraxner, F., Riahi, K.,
Rokityanskiy, D. and Yamagata, Y. Global supply of biomass for energy and carbon

sequestration from afforestation/reforestation activities.

Möllersten, K., Gao, L., Yan, J. CO2 capture in pulp and paper mills: CO2 balances and

preliminary cost assessment.

Jürgens, I., Schlamadinger, B. and Gomez, P. Bioenergy and the CDM in the emerging

market for carbon credits.

Kirschbaum, M. Temporary carbon sequestration cannot prevent climate change.

Grönkvist, S., Möllersten, K., and Pingoud, K. Equal opportunity for biomass in

greenhouse gas accounting of CO2 capture and storage: a step towards more cost-

effective climate change mitigation regimes.

Gustavsson, L., Madlener, R., Hoen, H.-F., Jungmeier, G., Karjalainen, T., Klöhn, S.,
Mahapatra, K., Pohjola, J., Solberg, B. and Spelter, H. The role of wood material for

greenhouse gas mitigation.

Pingoud, K. and Wagner, F. Methane emissions from landfills and carbon dynamics of

harvested wood products:The First-Order Decay revisited bioenergy?
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Task 39

Gregg, D. (Ed.) IEA Bioenergy Task 39 Newsletter.Volume 11. October 2004.

Gregg, D. (Ed.) IEA Bioenergy Task 39 Newsletter.Volume 12. January 2005.

Mabee, W. (Ed.) IEA Bioenergy Task 39 Newsletter.Volume 13. May 2005.

Mabee, W. (Ed.) IEA Bioenergy Task 39 Newsletter.Volume 14. August 2005.

Mabee, W. (Ed.) IEA Bioenergy Task 39 Newsletter.Volume 15. November 2005.

Mabee, W.E. and Saddler, J.N. Progress in Enzymatic Hydrolysis of Lignocellulosics.Task

Technology Report, ExCo56, Dublin, Ireland, October 2005.

Mabee, W.E. (Ed). 2004. Updates on Biofuel Commercialization: A preliminary workshop

to the 21 COE Symposium. Proceedings of the IEA Task 39 Workshop, Kyoto, Japan,

December 2004. 16 pp.

Bacovsky, D. 2005. Summary of the Austrian Workshop ‘Biofuels today, tomorrow and in

future’.

Mabee, W.E. and Saddler, J.N. 2005. Policy options to support bioethanol production.

Mabee, W.E., Fraser, E.D.G., McFarlane, P.N., and Saddler, J.N. 2005. Biomass reserves

for biorefining and biofuels production.

Mabee, W.E., Gregg, D.J., Gilkes, N., Mirochnik, O., Bura, R., Pan, X., Berlin, A. and
Saddler, J.N. 2005. Progress in developing a softwood-to-ethanol process.

Mabee, W.E. (Ed). 2005. Workshop on Biofuel Commercialization. Proceedings of the

IEA Task 39 Workshop, Ystad, Sweden, October 2005. 21 pp.

These reports are available from Warren Mabee at the University of British Columbia,

Vancouver, Canada or e-mail warren.mabee@ubc.ca 

Task 40

Minutes from the Task meeting in Washington, USA, March 2005.

Minutes from the Task meeting in Campinas, Brazil, 28-29 November 2005.

Progress Report to ExCo55, Copenhagen, Denmark, May 2005.

Progress Report to ExCo56, Dublin Ireland, October 2005.
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Schlamadinger, B., Faaij, A., Junginger, M., Woess-Gallasch, S. and Daugherty, E. Options

for Trading Bioenergy Products and Services. Feature Article in IEA Bioenergy Annual

Report, 2005.

Batidzirai, B., Faaij, A. and Smeets, E. Biomass production and export opportunities for

Mozambique. Paper presented at the 14th European Biomass Conference and Exhibition

Biomass for Energy, Industry and Climate Protection, Palais des Congres, Paris, France,

17-21 October 2005, p. 4.

Bradley, D. Canada Biomass-Bioenergy Report, Country report for IEA Bioenergy Task

40. Sept 16, 2005, Climate Change Solutions, pp. 20.

Faaij, A., Junginger, M., Wagener, M., van den Weereld, A.,Schouwenberg, P.P., Kwant,
K., Hektor, B., Ling, E., Risnes, H., Klokk, S., Leistad, O., Walter, A., Ranta, T., Heinimö,
J., Bradley, D., Rosillo-Calle, F., Woods, J., Best, G., Utria, B., Grassi, A., Peksa, M. and
Ryckmanns. Y. Opportunities and barriers for sustainable international bio-energy trade:

towards a strategic advice. Paper presented at the 14th European Biomass Conference and

Exhibition Biomass for Energy, Industry and Climate Protection, Palais des Congres,

Paris, France, 17-21 October 2005, p. 4.

Junginger, M. and Faaij, A. Sustainable International Bioenergy Trade: securing supply

and demand. IEA Bioenergy Task 40 leaflet, Copernicus Institute, October 2005, p.8.

Junginger, M. and Faaij, A. IEA Bioenergy Task 40 Country report for the Netherlands.

Copernicus Institute for Sustainable Development - Utrecht University, NWS-E-2005-31,

July 2005. pp. 56 + Appendices.

Heinimö, J. and Ranta, T. International biofuels trade in Finland: a review of the status

and future prospects. Paper presented at the 14th European Biomass Conference &

Exhibition Biomass for Energy, Industry and Climate Protection, Palais des Congres,

Paris, France, 17-21 October 2005, p. 4.

Ranta, T., Lahtinen, P., Elo, J. and Laitila, J. The regional balance of wood fuel demand

and supply in Finland. Paper presented at International Bioenergy in Wood Industry

Conference and Exhibition, Jyväskylä, Finland, 12-15 September 2005.

Smeets, E., Faaij, A. and Lewandowski, I. The impact of sustainability criteria on the

costs and potentials of bioenergy production. An exploration of the impact of the

implementation of sustainability criteria on the costs and potential of bioenergy

production, applied for case studies in Brazil and Ukraine. Report NWS-E-2005-6. ISBN

90-73958-00-8 May 2005, pp.103.

Wagener, M. Co-firing in The Netherlands:The need for a secure supply. Paper presented

at the IEA Bioenergy ExCo55 meeting, Copenhagen, Denmark, May 2005.
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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 7.

Task Leader: Julije Domac, Energy Institute Hrvoje Pozar, Croatia
For contacts see Appendix 6.

Associate Task Leader: Keith Richards,TV Energy Ltd, New Greenham Park, Newbury, UK
For contacts see Appendix 6.

This Task is organised with ‘National Teams’ in participating countries.The contact person
(National Team Leader) in each country is listed below:

Country National Team Leader Institution
Austria Reinhard Madlener SERI - Sustainable Europe Research 

Institute
Canada Bill White Department of Natural Resources, CFS
Croatia Julije Domac Energy Institute Hrvoje Pozar
Ireland Kevin Healion Tipperary Institute 
Japan Shin-ichi Miura NEDO
Norway Anders Lunnan Norwegian Forest Research Institute
Sweden Sarah Nilsson City of Växjö, Planning Department
United Kingdom Keith Richards TV Energy Ltd

TASK 30 - Short Rotation Crops for Bioenergy Systems

Operating Agent: Björn Telenius, Swedish National Energy Administration, Sweden
For contacts see Appendix 7.

Task Leader: Theo Verwijst, Swedish University of Agricultural Sciences, Sweden
For contacts see Appendix 6.

Associate Task Leader: Bryce Stokes, USDA Forest Service, USA
For contacts see Appendix 6.

Associate Task Leader: Ian Nicholas, Forest Research Institute, New Zealand
For contacts see Appendix 6.

Task Secretary: Nils-Erik Nordh, Swedish University of Agricultural Sciences,
Sweden. For contacts see Appendix 6.

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 National Team Leader Institution
Australia Brendon George NSW Department of Primary

Industries
Brazil Laércio Couto RENABIO
Canada Andrew Gordon University of Guelph
Croatia Davorin Cajba University of Zagreb
New Zealand Ian Nicholas Forest Research Institute
Sweden Theo Verwijst Swedish University of Agricultural

Sciences
UK Keith Rickards TV Energy Ltd
USA Bryce Stokes 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 7.

Task Leader: Jim Richardson, J. Richardson Consulting, Canada
For contacts see Appendix 6.

Associate Task Leader: Rolf Björheden, Växjö University, Sweden
For contacts see Appendix 6.

Associate Task Leader: Tat Smith, University of Toronto, Canada
For contacts see Appendix 6.

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 National Team Leader Institution
Australia John Raison CSIRO
Belgium Jean-Françoise Van Belle CRA
Canada Jim Richardson J. Richardson Consulting
Denmark Niels Heding Forest & Landscape Research

Institute
Norway Simen Gjølsjø Norwegian Forest Research Institute
Sweden Gustav Egnell Swedish University of Agricultural

Sciences
UK Andy Hall UK Forest Research
USA Dan Neary USDA Forest Service

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

Operating Agent: Erik Wissema, Ministry of Economic Affairs, the Netherlands
For contacts see Appendix 7.

Task Leader: Sjaak van Loo, Procede Group BV, the Netherlands
For contacts see Appendix 6.

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

Country National Team Leader Institution
Australia Brett Corderoy Delta Electricity
Austria Ingwald Obernberger Technical University of Graz
Belgium Jerome Delcarte Département de Génie Rural
Canada Sebnem Madrali Department of Natural Resources
European Commission Erich Nägele European Commission - DG for

Science Research and Development 
Denmark Anders Evald Force Technology
Germany Hans Hartmann Technologie- und Fordersentrum
The Netherlands Sjaak van Loo Procede Group BV

Jaap Koppejan TNO Science and Industry
Erik Wissema Ministry of Economic Affairs
Kees Kwant SenterNovem

Norway Øyvind Skreiberg Department of Energy and Process
Engineering, NTNU

Sweden Claes Tullin Swedish National Testing and
Research Institute

Switzerland Thomas Nussbaumer Verenum
United Kingdom William Livingston Mitsui Babcock Energy Limited

TASK 33 - Thermal Gasification of Biomass

Operating Agent: Larry Russo, Department of Energy, USA
For contacts see Appendix 7.

Task Leader: Suresh P. Babu, Gas Technology Institute, USA
For contacts see Appendix 6.

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 National Team Leader Institution
Austria Hermann Hofbauer University of Technology

Reinhard Rauch University of Technology
Denmark Henrik F. Christiansen Danish Energy Agency

Martin Wittrup Hansen Force Technology Canada
European Commission Maria Fernandez Guitierrez European Commission
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Finland Martti Neiminen VTT Energy
Esa Kurkela VTT Energy
Pekka Simell VTT Energy

Germany Eckhard Dinjus Inst. Fur Tech.Chemie
Italy Emanuele Scoditti ENEA
The Netherlands Bram van der Drift ECN 
New Zealand Shusheng Pang University of Canterbury

Ian Gilmour University of Canterbury
Chris Williamson University of Canterbury

Sweden Lars Waldheim TPS Termiska Processer AB
Switzerland Ruedi Bühler Umwelt & Energie

Serge Biollaz PSI
UK Nick Barker Future Energy Solutions
USA Suresh Babu Gas Technology

Paul Grabowski USDOE
Richard Bain NREL

TASK 34 - Pyrolysis of Biomass

Operating Agent: Kyriakos Maniatis, European Commission, Belgium
For contacts see Appendix 7.

Task Leader: Tony Bridgwater, Aston University, United Kingdom
For contacts see Appendix 6.

This Task is a joint programme between IEA Bioenergy and the European Commission,
coordinated by Tony Bridgwater.The members of PyNe are those with a recognised
interest in biomass pyrolysis as listed below, although other members of ThermalNet will
inevitably participate in, and contribute to, the work of the Task.The contact person
(National Team Leader) in each country is listed below:

Country National Team Leader Institution
Austria Maximilian Lauer Joanneum Research
European Commission* Tony Bridgwater Aston University
Finland Anja Oasmaa VTT Energy
France Philippe Girard Cirad Forêt 
Germany E. Henrich FZK

Dietrich Meier IWC
Italy Columba Di Blasi University of Naples

David Chiaramonti University of Florence
The Netherlands Walter Prins BTG
Norway* Morten Gronli University of Trondheim
UK Tony Bridgwater Aston University
USA* Doug Elliot PNNL

* Formal participation is through IEA Bioenergy
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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 7.

Task Leader: Niranjan Patel, Cornwall County Council, UK
For contacts see Appendix 6.

Assistant to Task Leader: Grace Gordon, AEA Technology Environment, UK
For contacts see Appendix 6.

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

Country National Team Leader Institution
Australia Mark Glover Waste Management Association of

Australia
Canada Dennis Lu Canmet Energy Technology Centre
European Commission David Baxter JRC Petten
Finland Carl Wilèn VTT Processes
France Elisabeth Poncelet ADEME
Japan Mizuhiko Tanaka NEDO
Norway Lars Sorum SINTEF
Sweden Anders Hedenstedt RVF - The Swedish Assoc. of Waste

Management
UK Patrick Wheeler 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 7.

Task Leader: Arthur Wellinger, Nova Energie GmbH, Switzerland
For contacts see Appendix 6.

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

Country National Team Leader Institution
Austria Rudolf Braun IFAT; Dept of Environmental

Biotechnology
Denmark Jens Bo Holm-Nielsen University of Southern Denmark
European Commission David Baxter JRC Petten
Finland Martti Jormanainen Envipro Ky
Germany Peter Weiland FAL Braunschweig 2
The Netherlands John Neeft SenterNovem
Sweden Owe Jönsson Swedish Gas Technology Centre
Switzerland Arthur Wellinger Nova Energie GmbH
UK Christopher Maltin Organic Power Ltd
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TASK 38 - Greenhouse Gas Balances of Biomass and Bioenergy Systems

Operating Agent: Josef Spitzer, Joanneum Research, Austria
For contacts see Appendix 7.

Task Leader: Bernhard Schlamadinger, Joanneum Research, Austria
For contacts see Appendix 6.

Co-Task Leader: Kimberly Robertson, Force Consulting, New Zealand
For contacts see Appendix 6.

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

Country National Team Leader Institution
Australia Annette Cowie State Forests of New South Wales
Austria Susanne Woess-Gallasch Joanneum Research
Canada Terry Hatton Canadian Forest Service, NRCan
Croatia Snjezana Fijan-Parlov Ekonerg Holding
Denmark Niels Heding Danish Forest and Landscape Res.

Institute
Finland Sampo Soimakallio VTT Processes

Kim Pingoud Finnish Forest Research Institute
Ireland Kenneth Byrne University College Cork

Carly Green University College Dublin
New Zealand Kimberly Robertson Force Consulting Ltd
Norway Birger Solberg Agricultural University of Norway
Sweden Leif Gustavsson Mid Sweden University
The Netherlands Andre Faaij Utrecht University

Kees Kwant SenterNovem
USA. Matthew Ringer National Renewable Energy

Laboratory

TASK 39 - Liquid Biofuels from Biomass

Operating Agent: J. Peter Hall, Canadian Forest Service, Natural Resources
Canada
For contacts see Appendix 7.

Task Leader: Jack Saddler, University of British Columbia, Canada
(Lignocellulosic ethanol) For contacts see Appendix 6.

Subtask Leader: Manfred Wörgetter, Federal Institute for Agricultural 
(Biodiesel topics) Engineering, Austria

For contacts see Appendix 6.

Joint Subtask Leader: Anke Swets, SenterNovem B.V, the Netherlands 
(Policy, EU) For contacts see Appendix 6.
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Newsletter Editor/ Warren Mabee, University of British Columbia, Canada 
Webmaster: For contacts see Appendix 6.

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

Country National Team Leader Institution
Austria Manfred Wörgetter Federal Institute for Agricultural

Engineering
Canada Bill Cruickshank Natural Resources Canada

Don O’Connor (S&T)2 Consultants Inc.
Denmark Birgitte Ahring Technical University of Denmark

Lisbeth Olsson Biocentrum-DTU
European Commission Kyriakos Maniatis European Commission - DG Energy

and Transport
Finland Liisa Viikari VTT Biotechnology
Germany Axel Munack Bundesforschungsanstalt für

Landwirtschaft
Ireland Bernard Rice Agricultural & Food Dev. Authority
Italy Vito Pignatelli Biotec Agro, ENEA
The Netherlands Anke Swets SenterNovem B.v.
South Africa Bernard Prior University of Stellenbosch 
Sweden Bärbel Hahn-Hägerdal LTH/Lund University

Guido Zacchi LTH/Lund University
UK Tony Sidwell British Sugar

Gary Shanahan DTI
USA Don Erbach USDA

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

Operating Agents: Erik Wissema, Ministry of Economic Affairs, the Netherlands
For contacts see Appendix 7.

Kees Kwant, SenterNovem, the Netherlands
For contacts see Appendix 7.

Task Leader: André Faaij, Copernicus Institute, Utrecht University, the 
(Scientific) Netherlands

For contacts see Appendix 6.

Task Leader: Peter-Paul Schouwenberg, Essent Energy, the Netherlands
(Administrative) For contacts see Appendix 6.

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 National Team Leader Institution
Belgium Yves Ryckmans Laborelec/Electrabel
Brazil Arnaldo Walter University of Campinas 

Jose Roberto Moreira CENBIO
Canada Douglas Bradley Climate Change Solutions
Finland Tapio Ranta Lappeenranta Technical University

Jussi Heinimö Lappeenranta Technical University
Netherlands Peter-Paul Schouwenberg Essent Energy

Alf van Wereeld Essent Energy
Martin Junginger Copernicus Institute-Utrecht

University
Norway Håvar Risnes Enova SF

Øyvind Leistad Enova SF 
Sweden Bo Hektor TallOil AB

Erik Ling Sveaskog
UK Jeremy Woods Imperial College

Frank Rosillo-Calle Imperial College

Observers
Italy Angela Grassi ETA Florence

Malgorzata Peksa ETA Florence
International Boris Utria World Bank

Gustavo Best FAO

TASK 41 - Bioenergy Systems Analysis

Operating Agent: Björn Telenius, Swedish National Energy Administration, Sweden
For contacts see Appendix 7.

Task Leader: Sven-Olov Ericson, Ministry for Sustainable Development,
Sweden
For contacts see Appendix 6.

The ExCo Member from each participating country acts as the National Team Leader and
is responsible for coordinating national input to the projects undertaken.These contacts
are:

Country National Team Leader Institution
Germany Birger Kerkow Fachagentur Nachwachsende

Rohstoffe e.V. (FNR)
Sweden Bjorn Telenius Swedish Nat. Energy Administration
UK Gary Shanahan Department of Trade and Industry
USA Larry Russo USDOE
European Commission Kyriakos Maniatis DG Energy and Transport
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OPERATING AGENTS AND TASK LEADERS

Operating Agent Task 29: Croatia (now prolonged to 31 December 2008)

OA: Branka Jelavic (address etc., see Appendix 7)
TL: Julije Domac Phone: +385 1 632 6109

BIOEN Program coordinator Fax: +385 1 604 0599
Energy Institute “Hrvoje Pozar” Email: jdomac@eihp.hr
Savska 163
P.B. 141
10001 Zagreb
CROATIA

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 January 2004-31 December 2006)

OA: Bjorn Telenius (address etc., see Appendix 7)
TL: Theo Verwijst Phone: +46 18 672 550 / 51

Swedish University of Agricultural Fax: +46 18 673 800
Sciences Department of Crop Email: Theo.Verwijst@lto.slu.se
Production Ecology
Section of Short Rotation Forestry
Department of Short Rotation Forestry
SLU, PO Box 7016
S-750 07 Uppsala
SWEDEN

Bryce Stokes (Associate Task Leader) Phone: +1 703 605 5263
USDA Forest Service Research and Fax: +1 703 605 5133
Development` Email: bstokes@fs.fed.us
Vegetation Management and Protection
Research
Stop Code 1115
1400 Independence Ave., SW
Washington, DC 20250-1115
USA

Ian Nicholas (Associate Task Leader) Phone: +64 7 343 5899
SCION Fax: +64 7 348 0952
Private Bag 3020 Email: Ian.nicholas@forestresearch.co.nz 
Rotorua
NEW ZEALAND
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Dr Nils-Erik Nordh (Secretary) Phone: +46-18-672562 / 51
Swedish University of Agricultural Fax: +46-18-673800
Sciences Email: Nils-Erik.Nordh@lto.slu.se
Department of Crop Production
Ecology
Section of Short Rotation Forestry
Box 7016
SE-750 07 Uppsala
SWEDEN

Operating Agent Task 31: Canada (duration 1 January 2004-31 December 2006)

OA: J. Peter Hall (address etc., see Appendix 7)
TL: Jim Richardson Phone: +1 613 521 1995

1876 Saunderson Drive Fax: +1 613 521 1997
Ottawa, Ontario Email: jrichardson@on.aibn.com
CANADA K1G 2C5

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) Phone: +1 416 978 5480
Department of Forest Science Fax: +1 416 971 3077
Faculty of Forestry Email: tat.smith@utoronto.ca
University of Toronto
33 Willcocks Street
Toronto, Ontario
CANADA  M5S 3B3

Operating Agent Task 32:The Netherlands (duration 1 January 2004-31
December 2006)

OA: Kees Kwant (address etc., see Appendix 7)
TL: Sjaak van Loo Phone: +31 53 489 4355 / 4636

Procede Group BV Fax: +31 53 489 5399
PO Box 328 Email: sjaak.vanloo@procede.nl
7500 AH  Enschede
THE NETHERLANDS 

Jaap Koppejan (Assistant to Task Leader) Phone: +31 55 549 3167
TNO Science and Industry Fax: +31 55 549 3287
Department of Process Modeling & Control Email: J.Koppejan@tno.nl
PO Box 342
7300 AH Apeldoorn
THE NETHERLANDS
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Operating Agent Task 33: USA (duration 1 January 2004-31 December 2006)

OA: Larry Russo (address etc., see Appendix 7) 
TL: Suresh P. Babu Phone: +1 847 768 0509

Asst. Vice President, Research and Fax: +1 847 544 3470
Deployment Email: suresh.babu@gastechnology.org
Gas Technology Institute
1700 South Mount Prospect Road
Des Plaines, Illinois 60018-1804
USA

Operating Agent Task 34:The European Commission (duration 1 January 2004-31
December 2006)

OA: Kyriakos Maniatis (address etc., see Appendix 7)
TL: Tony Bridgwater Phone: +44 121 359 3611

Bio-Energy Research Group Fax: +44 121 359 6814
Aston University Email: a.v.bridgwater@aston.ac.uk
Aston Triangle
Birmingham B4 7ET
UNITED KINGDOM

Operating Agent Task 36: United Kingdom (duration 1 January 2004-31
December 2006)

OA: Gary Shanahan (address etc., see Appendix 7)
TL: Niranjan Patel Phone: +44 1872 323180

Cornwall County Council Fax: +44 1872 323828
New County Hall Email: npatel@cornwall.gov.uk
Truro TR1 3AY
UNITED KINGDOM

Grace Gordon (Assistant to Task Leader) Phone: +44 870 190 6482
AEA Technology Environment Fax: +44 870 190 6616
B329 K/Wing  Harwell, Didcot Email: Grace.Gordon@aeat.co.uk
Oxfordshire OX11 0QJ 
UNITED KINGDOM

Operating Agent Task 37: Switzerland (duration 1 January 2004-31 December
2006)

OA: Bruno Guggisberg (address etc., see Appendix 7)
TL: Arthur Wellinger Phone: +41 52 365 4310

Nova Energie GmbH Fax: +41 52 365 4320
Châtelstrasse 21 Email: arthur.wellinger@novaenergie.ch
8355 Aadorf
SWITZERLAND
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Operating Agent Task 38: Austria (duration 1 January 2004-31 December 2006)

OA: Josef Spitzer (address etc., see Appendix 7) 
TL: Bernhard Schlamadinger Phone: +43-316 876 1340

Joanneum Research Fax: +43 316 876 1320
Elisabethstrasse 5 Email: bernhard.schlamadinger@
A-8010 Graz joanneum.ac.at 
AUSTRIA

Kimberly Robertson (Co-Task Leader) Phone: +64 7 343 9559
Force Consulting Fax: +64 7 343 9557
444 Pukehangi Road Email: kimberlyrobertson@xtra.co.nz
Rotorua 
NEW ZEALAND

Susanne Woess-Gallasch (Assistant to Phone: +43 316 876 1330
Task Leader) Fax: +43 316 876 1320
Joanneum Research Email: susanne.woess@joanneum.at
Elisabethstrasse 5 
A- 8010 Graz 
AUSTRIA

Operating Agent Task 39: Canada (duration 1 January 2004-31 December 2006)

OA: J. Peter Hall (address etc., see Appendix 7)
TL: Jack Saddler Phone: +1 604 822 9741

Department of Wood Science Fax: +1 604 822 9104
University of British Columbia Email: jack.saddler@ubc.ca
4th Floor, Forest Sciences Center
4041-2424 Main Mall
Vancouver, B.C. V6T 1Z4
CANADA

Manfred Wörgetter (Subtask Leader) Phone: +43 7416 521 7530
Federal Institute for Agricultural Fax: +43 7416 521 7545
Engineering Email: Manfred.Woergetter@blt.bmlf.at
Rottenhauserstrasse 1
A-3250 Wieselburg
AUSTRIA

Anke Swets (Subtask Leader) Phone: +31 30 239 3654
SenterNovem B.V Fax: +31 30 231 6491
Postbus 8242, Email: A.Swets@senternovem.nl 
3503 RE Utrecht
THE NETHERLANDS
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Warren Mabee (Webmaster and Editor) Phone: +1 604 822 2434
Department of Wood Science Fax: +1 604 822 9104
University of British Columbia Email: warren.mabee@ubc.ca
4th Floor, Forest Sciences Center
4043-2424 Main Mall
Vancouver, B.C. V6T 1Z4
CANADA

Operating Agent Task 40:The Netherlands (duration 1 January 2004-31
December 2006)

OA: Erik Wissema (address etc., see Appendix 6)
TL Andre Faaij - Scientific Phone: +31 30 253 7643

Copernicus Institute for Sustainable Fax: +31 30 253 7601
Development Email: A.Faaij@chem.uu.nl
Department of Science,Technology
& Society
Utrecht University
Heidelberglaan 2, 3584 CS
Utrecht,
THE NETHERLANDS

TL Peter-Paul Schouwenberg - Admin. Phone: +31 73 853 1203
Essent Energy Trading Fax: +31 73 853 1596 
Statenlaan 8 Email:peter-paul.schouwenberg@essent.nl
PO Box 689
5223 LA ‘s-Hertogenbosch
5201 AR ‘s-Hertogenbosch
THE NETHERLANDS

Operating Agent Task 41: Sweden (duration 1 January 2005-31 December 2007)

OA: Bjorn Telenius (address etc., see Appendix 6)
TL Sven-Olov Ericson Phone: +46 8 405 24 02

Edsviksvaegen 33 Email: svenolovericson@spray.se
SE-182 33 Danderyd
SWEDEN 
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Appendix 7

ExCo MEMBERS AND ALTERNATES

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

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

BELGIUM To be announced

BRAZIL To be announced

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

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 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

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

Dr 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

Ms Laura Porto
Secretaria de Planejamento e
Desenvolvimento Energético 
Ministério de Minas e Energia 
Esplanada dos Ministérios Bloco U - Sala
632 Brasilia, DF, 70065-900 
Phone: +55 61 319-5549
Fax: +55 61 319-5170
Email: laura.porto@mme.gov.br

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

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

FINLAND Professor Kai Sipilä
VTT Processes
PO Box 1601 - ESPOO
FIN 02044 VTT
Phone: +358 20 722 5440
Fax: +358 20 722 7048
Email: kai.sipila@vtt.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

GERMANY Dr Gerhard Justinger
Bundesministerium für Verbraucherschutz,
Ernährung und Landwirtschaft
Rochusstrasse 1
53123 Bonn
Phone: +49 228 529 4277
Fax: +49 228 529 4278
Email: Gerhard.Justinger@bmvel.bund.de

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

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

To be announced

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 

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

Mr Birger Kerckow
Fachagentur Nachwachsende Rohstoffe
e.V. (FNR)
Hofplatz 1
18276 Gülzow 
Phone: +49 3843 6930 125
Fax: +49 3843 6930 102
Email: B.Kerckow@fnr.de

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

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
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Member                                                        Alternate Member

JAPAN Mr Toshiyasu Miura 
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: miuratsy@nedo.go.jp

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 

NEW ZEALAND Mr John Gifford
Scion
Private Bag 3020
ROTORUA
Phone: +64 7 343 5899
Fax: +64 7 343 5507
Email: john.gifford@forestresearch.co.nz

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: og@forskningsradet.no

REPUBLIC OF Miss Nadia Hamid
SOUTH AFRICA 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

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 

Mr Hajime Yokoo
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: yokoohjm@nedo.go.jp

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

To be announced

Mr Øyvind Leistad
Enova SF
Abelsgate 5
N-7030 Trondheim
Phone: +47 73 19 04 61
Fax: +47 99 51 80 08
Email: oyvind.leistad@enova.no

To be announced

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

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
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Member Alternate Member

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 

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

EUROPEAN Dr Kyriakos Maniatis
COMMISSION DG Energy and 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

To be announced

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

Dr Jeroen Schuppers
DG Research Directorate J:Energy 
European Commission 
Rue du Champs de Mars 21 
Office CDMA 5/174 
BE-1050 BRUSSELS 
Phone: +32 2 295 7006
Fax: +32 2 299 3694
Email: jeroen.schuppers@cec.eu.int
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Appendix 8

SOME USEFUL ADDRESSES

ExCo Chairman 2006

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

ExCo Vice Chairman 2006

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

IEA Liaison

Mr Peter J. Tulej
IEA Administrator Phone: +33 1 4057 6785
Renewable Energy Unit Fax: +33 1 4057 6759
9 Rue de la Fédération Email: piotr.tulej@iea.org  
75739 PARIS Cedex 15
FRANCE

Contact details for the Secretary, Newsletter Editor and Webmaster are provided on the
back cover of this report.






