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FOREWORD

The conference, which took place in May 2007, 
was attended by about 90 people from 33 countries. 
It reviewed the current status of wood-based bioenergy, 
explored the use of wood residues, wood waste and 
dedicated bioenergy tree plantations, and made nine 
clear recommendations. It focused particularly on 
the needs of developing countries in the tropics but 
drew on experiences elsewhere, particularly Europe. 
It highlighted the rapid development of technologies 
that is helping wood-based bioenergy become the 
fuel of choice in an increasing number of places.

On its own, wood-based bioenergy is not the solution 
to the coming energy crunch or the perils of climate 
change, but it is part of one. Many developing 
countries have the potential to develop an efficient 
and effective bioenergy sector that will help them 
meet their energy needs while protecting the 
environment. It is my hope that this conference  
will be the start of a great deal of activity within  
our Organization to promote bioenergy as a wood 
product in the tropics.

Emmanuel Ze Meka 
Executive Director 
International Tropical Timber Organization

The world is searching for sources of energy that are 
carbon neutral, safe and cost-efficient. Wood-based 
bioenergy offers all these qualities.

Trees grow quickly in the tropics, and wood-based 
bioenergy already plays a strong role there. But, in 
general, it does so with low efficiency. Much wood 
and much energy are wasted. The timber sector has 
often treated wood off-cuts and sawdust as annoying 
waste products. This attitude must change.  
Today’s wood waste is tomorrow’s clean energy. 

The wood-based bioenergy sector will do more  
than find a role for wood waste. New technologies 
are increasing the efficiency with which trees can  
be converted into energy. Given the high growth 
rates and relatively cheap land, dedicated energy 
tree plantations have plenty of scope in the tropics.  
The spread of such plantations will have huge 
implications for the forestry and energy sectors,  
as well as for the allocation of land.

ITTO and its member countries are keenly 
interested in the role of bioenergy in the forestry 
sector. For this reason, the International Tropical 
Timber Council, ITTO’s governing body, decided  
to convene, in cooperation with the Food and 
Agriculture Organization of the United Nations 
(FAO) and the German Federal Ministry of 
Economics and Technology, an international 
conference on wood-based bioenergy. 
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INTRODUCTION

People have used wood for energy since they lit the 
first campfires. In modern times, oil, coal, gas and 
uranium may have come to dominate the world 
energy economy, but wood has remained popular, 
particularly in many rural communities. Now, as 
climate change looms and oil prices soar, it is 
enjoying a resurgence. With new technologies and 
good management, wood-based bioenergy could 
play a large and perhaps critical role in meeting  
the world’s future energy needs.

The conference

In May 2007, the International Tropical Timber 
Organization joined forces with the Food and 
Agriculture Organization of the United Nations 
and the German Federal Ministry of Economics 
and Technology to convene an international 
conference on wood-based bioenergy. It was  
held in Hannover, Germany, as part of LIGNA 
2007, the world’s premier exhibition of wood 
industry technologies. 

The International Conference on Wood-based 
Bioenergy was attended by about 90 people from  
33 countries. It reviewed the current status of 
wood-based bioenergy, explored the use of wood 
residues, wood waste and dedicated bioenergy tree 

plantations, drew a wide range of conclusions and 
made several recommendations. It was particularly 
concerned with the role of wood-based bioenergy  
in developing countries and the tropics but drew  
on experiences elsewhere, particularly Europe.  
Holding the conference in conjunction with 
LIGNA 2007 allowed conference participants to 
see, first-hand, recent technological developments  
in wood processing and the use of wood-based 
biomass for energy generation. A study visit to a  
site near Hannover focused on the optimized use  
of wood-processing residues in the application of 
finger-jointing technology for the assembly of 
off-cuts combined with wood pellet-based heat 
generation for drying. A second site demonstrated  
the integrated local use of agricultural biomass 
(conversion to biogas) and forest-based wood 
residues as fuel for joint energy generation 
(electricity and heat) at the village/community level.

The conference produced five key messages, which  
are shown in the box below.

This report summarizes the presentations made  
at the conference and the discussions that ensued.  
It also includes Powerpoint slides presented  
by speakers and the conclusions drawn and 
recommendations made by conference participants. 
It constitutes the proceedings of the conference. 

Key messages

•	 Wood-based	bioenergy	offers	countries,	including	developing	countries	in	the	tropics,	an	
opportunity to improve their energy security

•	 Wood	industries	can	use	wood	residues	for	the	co-generation	of	energy,	thereby	increasing	the	
cost-effectiveness of their operations and improving energy efficiency

•	 The	use	of	wood-based	bioenergy,	both	in	the	wood	industry	and	generally,	can	help	reduce	
greenhouse gas emissions

•	 The	wood-based	bioenergy	sector	needs	to	be	developed	on	the	basis	of	sustainable	forest	
management 

•	 The	international	community	should	support	the	development	of	efficient	and	cost-effective	
wood-based bioenergy in tropical countries, including by facilitating the transfer of appropriate 
technology and investment
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ITTO is an intergovernmental organization comprising 
60 member states which promotes the conservation and 
sustainable management, use and trade of tropical forest 
resources. ITTO operates under a treaty called the 
International Tropical Timber Agreement, which was 
re-negotiated by countries only last year. ITTO’s 
charter is to promote the sustainable development of 
the tropical timber sector, including that part of it used 
for bioenergy.

Bioenergy is already popular in the tropics. In Brazil, 
my home country, we have been running our cars 
for decades on ethanol extracted mainly from sugar 
cane. More basically, wood and charcoal are the 
dominant forms of domestic energy in many rural 
economies. But the role of forestry in the organized 
bioenergy sector has, for the large part, been minimal 
in the tropics. There has been much waste and many 
lost opportunities. That makes this conference, 
which will look at the issue at the global level as well  
as from the point of view of the tropics, of particular 
importance; we are breaking new ground here.

That is not to say nothing has happened in the past. 
Plenty has. Today we will hear about developments 
in several tropical countries, as well as here in Europe 
and elsewhere. For its part, ITTO has been promoting 
the efficient use of wood-processing residues in the 
tropics for many years. We recognize these residues as 
a potentially valuable resource for energy production 
which can make timber industries more economically 
viable. Through our project program, we have been 
helping industry to introduce new technologies to 
capture this potential. 

The wood-based bioenergy sector will do more than 
find a role for wood waste. Specialized energy trees 
such as hybrid poplar, now under research in the USA 

WELCOME ADDRESS

Manoel Sobral Filho 
Executive Director 
ITTO

It is a great pleasure to address you today at the 
opening of this International Conference on 
Wood-based Bioenergy. 

The International Tropical Timber Organization 
(ITTO) and its member countries are keenly 
interested in the role of bioenergy in the forestry 
sector. It is my hope that this conference will be  
the start of a great deal of activity within our 
Organization to promote bioenergy as a wood 
product in the tropics.

ITTO has organized this conference in partnership 
with the Food and Agriculture Organization of the 
United Nations (FAO) through my old (well, not so 
old) friend Wulf Killmann and his team in the Division 
of Forest Products and Industry. Thank you, Wulf, and 
I look forward to hearing your presentation in a 
short while.

I would also like to convey our gratitude to the 
German Federal Ministry of Economics and 
Technology for hosting the conference in this 
beautiful city of Hannover. I am particularly  
pleased that we have been able to convene during 
LIGNA 2007. LIGNA is, of course, an event of 
global fame and importance and it has always been 
an ambition of mine to attend it. That I can do so 
in conjunction with this important conference is a 
genuine pleasure for me. 

I wish also to put on record ITTO’s appreciation of the 
Governments of Japan, Switzerland, USA and others for 
raising, through ITTO’s Bali Partnership Fund, the 
funds needed to make this conference possible.
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and other countries, can be introduced to degraded or 
vacant lands to produce wood cellulosic ethanol, a very 
high-energy-yielding product compared to corn and 
sugar-based ethanol. Given high growth rates and 
relatively cheap land, dedicated energy tree plantations 
have a great deal of potential in the tropics. 

The widespread uptake of bioenergy technologies in 
the tropics is hindered, however, by many factors. 
These include a lack of national policies, strategies 
and institutional arrangements for wood-based 
bioenergy production, a lack of technologies that 
can be commercialized easily in the tropics, and  
a lack of finance for small and medium-sized 
bioenergy initiatives.

It is therefore clear that the establishment of a  
viable and sustainable wood-based bioenergy  
sector in the tropics will need an improved policy 
environment, a greater availability of bioenergy 
generation technologies, and significant investment.  

I am pleased to note that one of the aims of this 
conference is to raise the awareness of policy-makers 
about the economic and technical potential of 
wood-based bioenergy. I look forward to hearing 
about experiences in developed countries, particularly  
in Europe, where the sector is developing rapidly. 

ITTO members are also looking forward to learning 
about the outcomes of this conference. They hope that 
the Hannover conference will help them to understand 
the challenges facing the wood-based bioenergy sector 
and to take advantages of its opportunities. 

I expect this conference to do just that. I hope  
that the presentations we receive, the discussions  
we have, the networking we do and the information 
that, ultimately, we disseminate will help stimulate 
the development of a sustainable wood-based 
bioenergy sector in the tropics. 

Thank you.
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The global wood energy sector:  
an overview

Wulf Killmann 
Director, Forest Products and Industry Division 
FAO 
Rome, Italy

Wood is the oldest fuel and remains an important 
source of energy in many countries. However, its 
use is often inefficient and unhealthy and can  
lead to the degradation of forests and woodlands.  
The increased interest in wood-based bioenergy  
has been stimulated by two main concerns: energy 
security and climate change. The price of fossil 
fuels, particularly oil, has climbed dramatically in 
recent years. A significant part of the remaining oil 
resource is in politically unstable regions and many 
countries are looking to reduce their reliance on it. 
Coupled with this is concern about climate change. 
The Intergovernmental Panel on Climate Change 
recently issued its strongest statement yet, expressing 
its strong belief that high emissions of greenhouse 
gases such as carbon dioxide (CO2) are causing 
long-term changes in the global climate. The burning 
of fossil fuels such as oil and coal is responsible for a 
large part of these emissions. 

Theoretically at least, the use of biomass to generate 
energy is carbon-neutral: the biomass stores carbon 
while it grows and releases it when burnt, so the net 
change in carbon gases in the atmosphere is unaffected. 
In many parts of the world, biomass is available in 
significant quantities and the technology to use this 
biomass to produce energy is increasing in efficiency 
and decreasing in price. 

Combustible renewables and renewable wastes currently 
contribute about 10.6% of current total world primary 
energy supply. Countries with high total industrial 
biofuel consumption include the United States of 
America, Brazil and India, while China has the highest 
total residential biofuel consumption. Removals of 
wood for fuel have grown considerably in most 
regions of Africa since 1990. But they have declined 
in Southeast and East Asia and remained relatively 
constant in South Asia as these regions increasingly 
turn to fossil fuels for their energy needs.  

Wood consumption declined in the USA, South 
America, the Russian Federation and among 
Caribbean countries between 1990 and 2005 but 
increased somewhat in Europe, Central America 
and Canada. Among developed countries, Finland 
relies most on wood-based bioenergy – for more 
than 18% of its total energy supply – followed by 
Sweden, Austria and Lithuania.

The role of wood-based bioenergy is likely to 
increase, for a number of reasons. New technologies 
are emerging which make the conversion of wood  
to electricity and other usable forms increasingly 
efficient. Moreover, the area of plantations 
dedicated to fuel production, or which could be 
used for fuelwood, is increasing worldwide. 
Moreover, the policy environment is increasingly 
conducive to wood-based biofuels. But challenges 
remain, including how to ensure that wood-based 
biofuel resources are managed sustainably, the 
pricing of wood-based biofuels in the light of 
competition with other forest resource users, and 
the potential for increased destruction of natural 
forest because of competition for land.

Wood-based bioenergy is very important in 
developing countries; in many, wood is still the 
most widely used fuel. Many countries can and 
should make more use of their waste wood and 
improve the management of the resource. There is  
a chance to learn from past failures here.

Challenges for a sustainable tropical 
timber industry: the utilization of 
wood residues and waste

Hwan Ok Ma 
Project Manager 
ITTO Secretariat 
Yokohama, Japan

The overall proportion of the permanent forest estate 
in the tropics under sustainable management is low – 
less than 5% of the total, although it is increasing. 
Encouraging the sustainable development of the 
tropical timber industry is an extremely important part 
of efforts to achieve sustainable forest management.  
A healthy, value-adding industry will maximize the 

SUMMARY OF PRESENTATIONS
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economic return received by countries for the use  
of their forests, and it will also use the resource with 
greater efficiency than at present.

The tropical timber industry generates wood waste 
at various points in the production chain. An ITTO 
study estimated that the timber industry in the 
Amazon generated 49.7 million m3 of waste per 
year, including 28 million m3 (57%) of logging 
residues and 20 million m3 (40%) in sawmills.  
In Malaysia, there is considerable potential for 
increasing wood-use efficiency, particularly in the 
forests and in sawmills: in 2002 the industry there 
was recovering 20% of logging residues, 36% of 
sawmilling wastes, 60% of residues generated in 
rubberwood harvesting, and 85% of waste 
generated in plywood manufacture.

Increasing the recovery of waste and its use in the 
bioenergy sector is constrained by several factors, 
including limited economic returns, the remoteness  
of many forests and mills from bioenergy markets,  
a lack of incentives for wood waste utilization,  
a lack of know-how on efficient waste utilization, and 
inadequate enforcement of environmental regulations. 
Nevertheless, there are some positive signs. In Brazil, 
the use of wood residues in generating thermal energy 
and electricity is increasing in medium-sized and large 
mills, and there is greater use of wood waste by 
independent electricity producers for sale to the grid.

Corn-based ethanol requires more energy to produce 
than it provides when burnt. Ethanol made from 
sugar produces more energy than is needed to grow it, 
but cellulosic ethanol – ethanol made from cellulose – 
is even more energy-efficient. 

The international community could take several steps 
to encourage wood-based bioenergy. These include 
assisting in the formulation and implementation of 
policies to support a sustainable wood-based bioenergy 
sector, supporting the transfer of appropriate 
technologies to developing countries, identifying 
carbon financing opportunities for the tropical 
timber industry by replacing fossil fuels with wood 
under the Clean Development Mechanism of the 
Kyoto Protocol, and supporting research, 
development and information-sharing.

Mobilization of wood resources for 
wood products and energy: challenges 
for sustainable forest management

Ed Pepke and Sebastian Hetsch 
FAO/UNECE 
Geneva, Switzerland

Policies towards bioenergy are evolving quickly in 
Europe, driven by increasing fossil fuel prices and 
concern about energy security. Instability in the 
Middle East, uncertainties regarding oil supplies 
from Russia and questions over the safety of nuclear 
energy are all part of the mix in Europe. Coupled to 
these is growing concern about climate change and 
the need to reduce carbon emissions. The European 
Union (EU) has adopted a target of 20% renewable 
energy sources by 2020, up from 6.5% in 2005. 
Some countries, particularly Nordic, Baltic and 
some Central European countries, are ahead of 
others in the development of renewables. Latvia 
leads the way, with 40% of its energy needs met by 
renewables in 2005, followed by Sweden (30%), 
Finland (23%) and Austria (21%). Of the renewables 
employed in the EU, two-thirds are biomass-based.  
In the USA, the federal government’s energy policies 
are less advanced, but many individual states there 
have policies to increase the use of renewables. 

The rise of the wood-based energy sector in Europe 
poses a challenge to the wood industries. Demand for 
wood by the conventional industries is rising and so 
are the prices of the raw material. Thus, there is likely 
to be a shortage of wood in Europe in the short term. 
Alternative sources could include trees outside forests 
 – such as in hedgerows – and increased recovery  
of demolition wood and pallets.

In October 2006, an international seminar  
was convened in Rome on energy and the forest 
products industry. This built on the findings of a 
technical workshop that looked at new technologies 
and systems leading to greater energy efficiency and 
reduced CO2 emissions in the pulp and paper 
industry. The seminar concluded that integrated 
and balanced energy and forest policies are needed 
to mitigate climate change. The forest products 
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manufactured value added. It is a significant sector 
and it is important that it maintains its competitiveness. 
It can also play an important role in mitigating climate 
change and increasing the EU’s energy security.

A complex framework for renewable energy sources  
is already in place. Wood was providing more than  
50 million tonnes of oil equivalent (MTOE) energy 
in 2004. The EU’s Biomass Action Plan and Biofuels 
Strategy envisage a dramatic increase in the use of 
biomass for energy to 2010, from 380 million m3 in 
2003 to 820 million m3, an increase of 440 million m3. 
If all this additional biomass was to be wood, the 
target would be impossible to achieve.

The new demand for wood poses both opportunities 
and challenges. The data presented for Europe as a 
whole masks huge regional variations, which present 
logistical and other challenges. Forest owners will 
have more markets for their wood, including residues. 
This could mean more revenue for forest management. 
Sawmills will benefit from increased demand for 
their by-products, such as wood chips and sawdust, 
especially for pellets. Also, wood is an energy-efficient 
building material in manufacturing and use, which 
could give it a competitive advantage over other 
materials. But there are risks: policy changes require 
(better and more) wood mobilization, but existing 
market, institutional and fiscal frameworks may 
inhibit it. Unfocused demand for wood, unmatched  
by supply, can create bottlenecks and high prices to the 
detriment of both the energy and forest-based industries. 

There are also some strategic considerations. How much 
more wood could/should be used and how can it best 
be managed? Which points in the forest/wood flow 
system should be addressed? Logistics and harvesting 
costs are crucial. How can such costs be overcome 
without unduly distorting markets?

What has happened recently in the wood biomass 
market? Roundwood prices have risen sharply, and 
supply remains tight in many regions, especially 
Central Europe. Supply difficulties and high costs 
have reduced the competitiveness of wood-processing 
industries, especially panels and pulp.

The new EU policies are facing up to new and 
renewed challenges: high and volatile prices for  
oil and gas will stay; global energy demand will 
increase by 60% over the next 30 years; EU energy 
dependency could rise from 50% to 70%; and 
climate change is likely to be more rapid that 
previously thought.

industry can help combat climate change by 
optimizing raw material use, increasing efficiency, 
producing bioenergy, expanding into biofuel 
production, and improving sector competitiveness. 
But the forest products industry suffers an image 
problem – tainted by the fact that deforestation  
is still going on, although not in Europe.

A second workshop was held in January 2007  
in Geneva to examine the question of whether 
Europe’s forests can satisfy the increasing demand  
for raw material and energy under sustainable forest 
management. It concluded that there is potential  
to increase the wood supply and opportunities for 
increasing the mobilization of wood. The area of 
forest has increased in Europe by 7% since 1990, 
while it remained constant in North America and 
declined slightly in Russia. In all three regions, the 
volume of wood is increasing because harvesting is 
less than growth. Thus, wood production could be 
increased. This represents a big opportunity for the 
wood industry in these regions. The conference 
recommended coherency between policies for the 
wood-processing and wood-based bioenergy sectors, 
the integration of the supply chain in biomass 
strategies, the empowerment of forest owners to  
form ‘clusters’, the improvement of harvesting  
and processing infrastructure and logistics, the 
development of a qualified workforce, and the 
provision of comprehensive and reliable data. 

Policies to enhance the utilization  
of forest biomass and wood residues 
for energy generation in the EU

Jeremy Wall 
European Commission 
Brussels, Belgium

The 25 countries of the EU have 165 million hectares 
of forests. They grow 574 million m³ wood each year, 
but industry uses only 55% (315 million m3) of this. 
Thus, standing volume is increasing by 290 million m3 
per year, while the area of forest is also increasing  
by 400,000 hectares per year or more. The inclusion  
of Bulgaria and Romania in the EU adds another  
10 million hectares or more of forest. EU forests 
could be used to a greater degree – perhaps by up  
to 200 million m3 per year – without negative 
ecological impacts.

EU forest-based industries provide 2.5 million jobs 
and €340 billion of turnover, which is 8% of EU 
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A new energy package was affirmed recently by 
member states. It has three goals: increased security  
for energy supply, ensuring the competitiveness of 
European economies and the availability of affordable 
energy, and promoting environmental sustainability 
and combating climate change. The EU’s Energy 
Action Plan includes a binding target of meeting 20% 
of energy needs with renewable energy sources by 
2020, of which half (10% of total energy needs) will 
be biofuels. For wood, this might mean a biofuel 
demand by 2020 of 140–190 million m3 per year.

Technologies and economics of energy 
generation from logging residues and 
wood processing wastes

Arno Frühwald 
University of Hamburg and Federal Research 
Center for Forest Products 
Hamburg, Germany

There are big differences in renewable energies 
between countries in the EU. For example, Austria 
uses renewables for 64% of electricity (mostly 
biomass and hydro), while the UK uses only 4%.  
In 2020, wind will be most important source of 
electricity generation in the EU, generating 35%  
of demand compared to 9% by biomass and 6%  
by solar. The total renewable share of the energy 
budget could increase from 5% to 50%. 

The annual wood harvest has increased in some 
countries since 2000. In Germany, forest covers 30% 
(11 million hectares) of the land area, with an annual 
growth increment of 80 million m3. The current 
harvest is 70 million m3, of which 20 million m3 is 
already burned for energy. There is a potential to 
produce more logs (10 million m3 per year) and 
10–15 million m3 of forest residues. The main barrier  
to such an increase is getting the wood out of the 
forest; much of the potential increase in is privately 
owned forests, but owners are often not interested  
in selling their wood.

Within the wood industry, fiberboard mills produce 
90% of their heat demand and 40% of their electricity 
needs using wood residues. Under the Renewable 
Energy Act, electricity generated from renewable 
sources (wind, solar and biomass) receives a premium 
market price (~€0.10 per kilowatt hour – kWh) 
which is granted for 20 years: this has changed  
the market very much.

For example, a mill generating 240,000 m3 per year 
of waste wood can burn this in a cogeneration facility 
for steam and electricity, sell the electricity for the 
fixed price (9 cents per kWh) and, at the same time, 
buy electricity from the grid for 4–6 cents. 

Heat generation with wood pellets made from 
sawdust and other wood waste is also booming –  
it is environmentally friendly, easy to maintain and 
requires only a small investment. A silo for pellets 
containing 5–8 tonnes is sufficient to heat one 
family home for one year; the price is competitive 
with oil and gas systems. 

Wood-fuel prices are generally competitive and 
technologies for wood-energy generation exist in all 
capacities, from 3 kW up to 200 megawatts (MW). 
Small (20 kW) and mid-size installations are 
economically competitive with other (fossil) fuels.

Discussion 1

Comment 1 (from Togo): The use of biomass for 
energy in Togo has a great future – wood is readily 
available and not expensive. The technology needed  
to cut wood is not expensive –so our population has 
access to wood as a resource. All the issues surrounding 
the use of wood are linked to poverty: as long as we 
have poverty we will see wood used as fuel. But it is 
not always used efficiently: sometimes you see it used 
as fertilizer and to increase agricultural production or 
repair roads. That wood could be used a lot better and 
tomorrow we will see some technologies that will really 
help my country.

Comment 2 (from Indonesia): It is hard to believe 
that cellulosic ethanol is more efficient than sugar 
ethanol. Wood cells contain complex materials and 
have to be degraded to simple sugars – so the route 
to production is longer. I can’t believe that it would 
be efficient to grow wood for bioenergy – it would 
be better to only use wood wastes for this purpose. 

Comment 3 (from Nigeria): In sub-Saharan Africa 
there is no information to plan to develop a bioenergy 
sector. How can we develop the database that we need 
to plan? We need a concerted way to assess the 
resources that are available.

Comment 3 (from Germany): Killmann and Pepke 
compared EU countries with respect to the use  
of biomass. Sweden was in first or second place, 
Austria third, and Germany at the bottom. These three 
countries have similar available biomass; what makes the 
difference is support by government. In Austria, the 
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government supports up to 70% of the costs of pellet-
burner installation, while support in Germany has gone 
down in recent years. More wood could be made 
available by traditional owners, but did you consider 
that a lot of this wood is in regions, such as the Alps, 
where it is not efficient to use the wood? Does it also 
include national parks? When the wood inventory was 
done a couple of years ago, those two points were 
not considered. We think that only 70% of wood  
is actually available.

Frühwald: On this last question, yes, we know the 
yield increment from two forest inventories. Then we 
made a prediction of the volume available, excluding 
national parks, of 80–85 million m3. Small forest 
owners are often not interested in cutting the wood. 
The share of wood on private forest lands in difficult 
regions is not that high (20–30%).

Yes, the high rate of installation of small heating 
systems in Austria was due to government support.  
In Finland it is very different. They use a lot of wood, 
but the majority of wood bioenergy is black liquor 
from the pulp industry. Is using wood for energy 
wasteful? Our philosophy is to use the wood first as  
a material for as long and as often (i.e. through 
recycling) as possible. If you cut logs in the forest, 80% 
will end up in a house – but if you use the other 20% 
for energy you can use the energy to build the house.

Ma: In Togo, much of the wood-based energy is in 
the form of charcoal and the next stage is to move 
to pellets. Fertilizer is one way of promoting waste 
utilization; more attention will be given to organic 
fertilizers in the future. The technology on the use 
of wood-based cellulosic bioenergy is changing.

Wall: The point that some of the forest resources 
considered to be available are in more remote regions 
underlines one of my points that there are great 
regional variations. The fact that they don’t have 
ready markets may mean that it makes sense to use 
them for serious energy production. In Austria, there 
have been huge investments in biomass, but it is a 
question of what is suitable for particular regions. 
Some new members of the EU, and some states in 
West Africa, may have resource for which there are 
no real markets at the moment. Eastern Europe 
faces similar problems to other developing countries – 
lots of wood residues that are not being used. It all 
starts with government support – you have to have 
the policy framework to encourage the adoption of 
new technologies.

Sobral: My colleague from Indonesia refers to the 
hydrolysis process for converting cellulose to ethanol 
that might not be all that efficient. However, new 
technologies are making conversion more efficient, 
both by hydrolysis but also by gasification, and some 
of these technologies are likely to be available 
commercially soon. As for growing wood for energy – 
I see no problem with that. Wood can be grown as a 
crop – we will hear today from Dr Carvalho that in 
Minas Gerais several million hectares of forest are 
being grown and used in steel production – it is much 
better environmentally to use charcoal than coal.  
If you look at the issue from all angles there is no 
doubt about the social, environmental and economic 
advantages of growing wood as an energy crop. 
Some developing countries have been very slow to 
deregulate their electricity sectors and allow biomass 
industries to sell electricity to the grid – it is happening 
at a slow pace in developing countries and that has 
to change.

Comment 5 (from Ghana): Ghana faces a serious 
energy crisis. We use hydro power and it’s drying up 
as a result of drought. Talking about cogeneration: 
is it possible to use tropical wood to generate energy 
through cogeneration? We know the heterogeneity 
of our forests – can we use all kinds of wood or do 
we need to separate them, and how economic would 
it be?

Comment 6 (from Brazil to Wall): Is any fee paid  
to the industry that converts energy to biomass?  
To Frühwald: In what form could wood residues  
be exported to Europe from our countries? Pellets? 
Charcoal briquettes? What is the economic distance 
of that? To all: What is Europe doing to work with 
tropical countries because you are very far ahead of 
us technologically?

Frühwald: Is there a possibility for exporting wood 
fuels to the EU? At the moment, the heating value per 
cubic meter transported is very low. Ideally, the wood 
will be densified as pellets or briquettes, which can 
almost triple heat value per unit volume. At the 
moment, this is the only way I see. There are exports 
from British Columbia (Canada) of pellets to Europe 
over quite large distances; this has grown tremendously 
in the last two years. I can’t give a figure for 
economic distance. But I can see opportunities for 
container transport of pellets from Brazil. On the 
question from Ghana, hydropower is the cheapest 
in the long run; investment costs are relatively high 
but the infrastructure can be used for decades. 
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recouped in 8.6 years if the electricity was sold into 
the grid. A 10 MW plant would pay off in 15 years.

Existing subsidies for oil-based energy generation  
to the tune of R$3 billion/year in Rio Branco limit 
the ability of biomass-based energy to compete. 
Another issue is the supply of raw material, which  
is highly variable depending on the season and 
requires authorization from IBAMA [Brazil’s 
Institute of Environment and Renewable Resources] 
and local agencies. The creation of national and 
state forests will ease up the availability of biomass. 
Improvements in the transport infrastructure are 
essential for increasing competitiveness.

Discussion 2

Comment 1 (from Switzerland): Do your costings take 
carbon credits into account? Sequeira: No. Carbon 
credits are still hypothetical in the Amazon. Follow-up 
question: Wouldn’t carbon credits be an option to 
overcoming financial hurdles, rather than public 
subsidies? Sequeira: So far nothing concrete has been 
agreed on carbon credits – more time is needed.

Comment 2: You mentioned that half of the wood you 
use is derived from waste wood and the other half 
from industrial waste wood. As far as forestry residues 
are concerned, you said it may be uneconomical to use 
it in conversion because of the cost of transportation. 
That makes me wonder. You know that Brazil is 
behind other Latin American countries in the use  
of lesser known species. In Bolivia, Ecuador and 
Colombia, such species are being exported to China 
and elsewhere but Brazil lags behind. Would you 
consider using lesser known species as a commercial 
wood and to sell them accordingly? Acre’s governor is 
present here and the main objective of his government 
is to increase the value of wood products. 
Unfortunately, that is an exception in Brazil.  
The Governor’s policy makes a lot of sense; his policies 
are sensible and the objective of his government is to 
protect the forests and to put them to use. In Brazil, 
50% of wood extracted from the forest is lost. If we 
can’t replicate Acre’s policies in other states then we 
will continue to lose the opportunities presented by 
these resources. We’re talking about millions of 
hectares a year. Research institutes and IBAMA aim to 
increase the number of exportable species for better 
economic results. Ten years ago, 16 tree species were 
sold and used; today this has gone up to about 40 
tradable species. Yes, there is increasing knowledge of 
those species, better technologies. We have several 
large companies active in this area in Brazil.

Comparing wood energy with other fuels depends 
on the size of installation and fuel costs. Electricity 
costs at the moment are in the order of 5–8 cents 
per kWh for installations 2–20 MW. Nuclear-
generated electricity costs 5 cents per kWh, but this 
doesn’t factor in the decommissioning of the plant  
at the end of the life. It depends also on the 
subsidies and incentives.

Sobral: On the question from Ghana: are all tropical 
woods usable for energy? Yes, but they have differing 
energy values because of wood and moisture content. 
All can be used but with varying levels of efficiency.

Increasing the efficiency in the 
tropical timber conversion and 
utilization of residues from 
sustainable sources in Brazil

Joesio Siqueira 
Coordinator, ITTO project PD 61/99 Rev 4 (I) 
Federal University of Paraná Foundation for the 
Development of Science, Technology and Culture 
Brazil

The overall objective of my project was to contribute 
to development of sustainable forest management  
in the Amazon and the specific objective as to 
demonstrate that the forest product industry and 
non-traditional consumers can contribute to forest 
management. It looked at forestry operations in four 
places in the Amazon and their potential for energy 
generation: Alto Solimões and Itacoatiara in Amazonas 
state, at Rio Branco in Acre state, and Rio Jari in the 
eastern Amazon.

The problem in the Amazon is increasing forest 
conversion to other land uses; sustainable forest 
management struggles to compete economically. 
One reason for this is an absence of markets for 
forest harvest residues – 600 million tonnes per 
year. If Brazilians want to use that potential for 
generating energy we could turn this into 36,000 MW 
of electricity, the equivalent of three large hydropower 
stations. We have a lot of residues that are cut from the 
tree and left in the forest. Large sections of the log 
could be used by the industry for energy production, 
but there are also other species that don’t have much 
market value but produce a lot of residues. There is a 
large availability of biomass.

In Rio Branco, Acre’s capital, the cost of investment 
in a 2 MW biomass-based electricity plant would be 
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Sobral: There have been further developments in the 
locations where Dr Siqueira’s studies were carried out. 
There are now energy companies generating electricity 
from biomass. In the Jari project, a company there is 
generating steam and electricity. And the other is in 
Itacoatiara, where they are selling electricity to the grid. 
There have been no developments in Rio Branco 
because of the state subsidies for oil. It’s a paradox: 
Europeans have incentives and subsidies for biomass 
production but in the Amazon the government is 
subsidizing the use of diesel, making biomass 
uncompetitive. Regarding lesser known species, 40 
species are in use now but in the early 80s we did a 
survey and found that 300 species were being used 
locally and nationally. Nevertheless, Brazil is still a 
leader of timber exports from natural forest – 
US$500–600 million dollars per year, which is much 
more than in neighboring countries but still nothing 
compared to the country’s plantation-based industry.

Wood waste to energy: from waste  
to wealth with a special reference  
to Malaysia

Hoi Why Kong 
Forest Research Institute Malaysia 
Kuala Lumpur, Malaysia

In Malaysia, forestry generates about 9.83 million 
m3 of wood residues, comprising 5.1 million m3  
of logging residues, 2.2 million m3 of primary 
manufacturing residues, 0.91 million m3 of plywood 
residues and 0.9 million m3 of secondary residues 
such as sawdust. The cost of wood is low compared  
to diesel, coal or charcoal.

The objectives of the national energy policy include 
providing adequate and secure energy supplies, 
promoting and encouraging efficient utilization, and 
ensuring minimum environmental impacts. Under the 
new fuel policy, conventional sources of energy will be 
supplemented by new sources such as renewable 
energy. In this regard, the fuel diversification policy, 
which currently covers oil, gas, hydro and coal, will be 
extended to include renewable energy as the fifth fuel, 
particularly biomass, biogas, municipal waste, solar 
and mini hydro. Of these, biomass resources, such as 
oil palm, wood wastes and rice husks, will be used on  
a wider basis, mainly for electricity generation.  

Other potential sources of energy include palm 
diesel and hydrogen fuel. Several initiatives and 
incentives were launched in the 2002 national 
budget to encourage such renewables, including tax 
exemptions, tax allowances and exemptions from 
import duty and sales tax on imported machinery 
and equipment. This is creating a new window of 
opportunity for small-scale renewable energy producers. 
The number of renewable energy power plants is 
expected to increase – although problems with logistics, 
an insecure and uncertain supply, competition for the 
resource, and a lack of information and awareness about 
biomass energy need to be overcome. 

Carbon credits from CDM fuel-switch 
projects replacing coal in power 
generation with biomass from the 
forest sector – a case study from 
Anhui, China

Gerald Kapp 
GFA Consulting Group GmbH and GFA 
ENVEST GmbH 
Hamburg

Using fossil fuels adds CO2 to the atmosphere.  
The use of renewable wood energy does not: CO2  
is taken from the atmosphere by trees and then 
released when burned. Replacing fossil fuels with 
renewable energy reduces greenhouse gas emissions 
and thus might be eligible for carbon credits, which 
can then be sold.

Anhui Province is in western China along the Yangtze 
River. The project described here involves replacing a 
75 MW, coal-fired boiler with a wood-based boiler. 
The boiler is used for 4,400 full-workload hours –  
110 gigawatts per year.  About 99,100 tons of 
woodchips are needed to replace 62,300 tons of coal; 
emissions of some 114,200 tonnes of CO2 per year 
would be avoided. 

China has a major reforestation program of 4 million 
hectares per year. The Forestry Administration is 
looking for ways to use pre-commercial thinnings – 
more than 1 million tonnes per year. 

An investment of €11 million is required to build  
the biomass boiler. Woodchips are more expensive 
delivered than coal and have less energy per ton.  
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The supplemental costs of fuel = €1.8 million.  
In china, a new decree establishes a subsidy for 
biomass power of about €0.025 per kWh. 

We calculated the internal rate of return for an 
11-year period with and without carbon credits. 
Without carbon credits, the internal rate of return 
was negative (-3%). However, at the current price 
of carbon credits of €7/ton of CO2, the internal 
rate of return becomes positive (+9%).

A second case was also investigated. The Wuhu 
Textile factory, which uses coal to generate heat and 
electricity. Replacing two coal boilers (25 MW, of 
which 3 MW is electricity) with sawdust-fired 
biomass boilers would result in avoided emissions  
of 55,000 tons per year. The cost of the new fuel is 
much cheaper than coal: even without carbon 
credits, the internal rate of return would be 23%. 
With credits, the internal rate of return increases  
to 30%. 

This might be a problem: the additionality of such 
a project might come into question. It could argued 
that the fuel switch is so profitable it would happen 
without carbon credits.

Discussion 3

Comment 1: The term ‘waste’ is redundant.  
Wood residue is no longer waste but a highly priced 
commodity. In the past, the industry had to pay to 
get rid of it. Now, there is such competition for it 
that some countries are importing it. But the term 
waste creates a problem – if materials are classified  
as waste, they may be regarded as an environmental 
hazard, which can cause problems for importers.  
I would caution against using the term ‘waste’.

Comment 2: Dr Sequeira’s analysis is very good but 
the sensitivity analysis only talked about actual prices. 
You could also look at the effect of possible subsidies 
and the effect of raising the price of other fuels.

Comment 3: is the scheme described by Dr Kapp 
working in China or is it planned? Is it a difficult 
process and does it need specialized people?

Kapp: What I described was a pre-feasibility study.  
We hope it can be developed into a full Clean 
Development Mechanism project. Yes, it is complicated 
because the stipulations under the United Nations 
Framework Convention on Climate Change are tricky 

– projects have to observe certain parameters and meet 
some technical and logistical challenges.

Hoi: regarding the definition of waste/residue – yes, 
it is very important to define this carefully. Residue 
is a better term. FAO has a bibliography on wood, 
which could be used as a starting point.

The potential of using wood residues 
for energy generation in Ghana

Daniel Sekyere 
Forest Research Institute of Ghana 
Kumasi, Ghana

In Ghana’s forest industry, residue comprises nearly 
half the total wood volume. The industry does not 
make efficient use of this residue. Options to improve 
efficiency include briquette production, cogeneration, 
and better fuelwood management. 

If Ghanaians continue to increase their consumption 
of firewood, total annual consumption is likely to 
exceed 25 million tons by 2020. Ninety percent of 
the wood fuel supply in Ghana is obtained directly 
from the natural forest, and wood fuel accounts for 
about 71% of total energy demand. Wood fuel is 
consumed in three main forms: firewood, charcoal 
(termed fuelwood) and briquettes. 

Much of Ghana’s electricity is from hydro schemes, but 
there has been a curtailment of output and rationing 
due to drought situations that have affected water levels. 
Electricity tariffs have gone up considerably. 
Cogeneration at wood production facilities could be 
used to produce steam for steaming peeler blocks for 
plywood manufacture, the drying of lumber and 
electrical power – which would reduce the mills’ 
dependency on the national grid. Cogeneration is 
more attractive than conventional power and heat 
generating options due to: its relatively lower capital 
investment; reduced fuel consumption; and reduced 
environmental pollution. Currently, Ghana’s total 
energy generating capacity is about 65% of the 
national peak demand, which is growing at a rate  
of 15% per annum.

Bakers and brick and tile factories in Ghana like 
wood briquettes; using briquettes for household 
energy could substantially reduce the volume of 
firewood harvested from the forest. However, the 
widespread introduction of briquettes has been 
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hampered by suspicion, a lack of confidence,  
and unfair comparisons with fuelwood (charcoal 
and firewood) in price and charcoal in quality.

Most charcoal producers use the earth kiln method. 
Wood residues are converted to charcoal in the 
vicinity of mills (rural areas). Charcoal is easy to 
transport; it is used mostly for domestic purposes  
in urban and wood-deficient areas.

There are a number of considerations in the 
development of wood fuel policy in Ghana.  
These include: support for the forestry sector to 
ensure the sustainable management of the country’s 
natural forests and woodlands; ensure the design 
and implementation of a regulatory framework for 
commercial transportation and marketing of wood 
fuel; regulate charcoal exports to ensure that only 
charcoal from wood waste and planted forests are 
exported; establish the needed institutional 
framework to ensure and coordinate wood 
fuel-related activities as an integral part of national 
energy development; promote improved 
technologies and higher levels of efficiency in  
the production of charcoal and use of wood fuels;  
and support the development, promotion and 
introduction of alternative fuels for the substitution  
of wood fuels. 

Wood energy from afforestation  
and reforestation: a case study from 
the pig iron and steel industry in the 
State of Minas Gerais, Brazil

Jose Carlos Carvalho

State Secretary for Environment and Sustainable 
Development 
Belo Horisonte, Brazil

Minas Gerais, a state in Brazil, is about 589,000 sq km, 
which is slightly larger than Germany. We have 
natural grasslands and meadows and large prairies 
or savannahs. The state also has a lot of forests, 
which have specificities and peculiarities. Forty-five 
percent of energy comes from renewable sources – 
hydro, firewood and derivatives – which is higher 
than crude oil and natural gas.

We have the second-largest cellulose industry in 
Brazil. In 2004, 600,000 tons of oil equivalent were 
derived from sugarcane bagasse and residue wood. 
There are about 1.3 million hectares of Eucalyptus 
plantations, which play a very important role in the 

state; they are expanding by 130,000 hectares per 
year and are grown specifically for use in the steel 
and pig iron industry. Some 730,000 jobs are 
directly or indirectly related to the utilization  
of wood in Minas Gerais.

Efficient co-generation of energy 
products in pulp industry

Leif Gustavsson 
Mid Sweden University 
Östersund, Sweden

Pulp and paper mills account for about one-third  
of roundwood consumption in Europe and about 
50% in Sweden. Replacing fossil fuels with renewables 
is particularly difficult in the transport sector. The aim 
of our recent study was to compare the potential 
production of electricity and motor fuels in pulp mills 
using conventional recovery boilers, a black liquor 
gasification combined cycle, and black liquor 
gasification for motor fuels (BLGMF). 

We studied CO2 emissions, oil use, biomass use, 
total primary energy use and monetary costs over  
a lifetime of 25 years for energy plant and pulp mill 
investments at a discount rate of 6%. We found 
that BLGMF implementation for all bleached 
sulphate pulp in Sweden could replace about  
65 petajoules of diesel annually, or about 47%  
of current Swedish use of diesel.

Co-generation of energy from wood:  
a case study from a medium-sized 
wood-based bioenergy plant in 
Piesteritz, Germany

Andreas Jahn 
Endico-Stadtwerke 
Leipzig, Germany

We have two plants in the region that are 100%  
wood fuel-based. Someone has to finance innovative 
technology, someone has to take the financial risk,  
and someone has to run the power station.  
Stadt Leipzig is a public utility, owned 100% by  
the Government of the City of Leipzig (500,000 
people). In 1999 the company’s board of directors 
decided to go into renewable energy. It invested  
€50 million in the Bischofferode bioenergy plant,  
the first one off the blocks. The station is 100 km 
from Hannover in a rural area. About 4.5 months 
supply of wood is weighed and stored at the plant.
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There were many technical difficulties at the beginning. 
One maintenance period is required each year, when  
the entire power plant stops. The maximum size 
of woodchips is 70 mm.  The fuel consists entirely 
of uncontaminated (virgin) wood from state-owned 
forest, which is supplied under a 10-year contract. 
The power plant produces 25 MW of electricity at a 
gross electrical efficiency of 37%, which is quite high 
for a power station. It has proved economically 
viable, producing electricity for 8 cents per kWh.  
A new wood-based cogeneration power station is 
under construction at Piesteritz, 200 km from 
Hannover, and is expected to come on-stream  
in 2009. The main variable is transportation of wood  
to the power station – importing or transporting  
wood from areas further than 70 km from the  
plant is not viable. 

Discussion 4

Comment 1 (from Togo to Carvalho): Congratulations 
on the work being done in your state. I have five years 
of experience in my country and I know it’s not easy to 
plant even 1 hectare of new crops. I would like to ask: 
how do you get hold of the land for reforestation? 
Do you buy it? I didn’t see any indication of how 
biomass will be used in households. I got the 
impression it is used only in industry. Can you 
confirm it? To Sekyere: You said that the utilization of 
briquettes is something households distrust. Why is 
this? If we want to disseminate briquette technology  
in Togo we want to address this.

Comment 2 (from Indonesia): This is a very important 
conference to my country. Under a presidential decree 
in 2006, Indonesians should use bioenergy to generate 
at least 5% of total energy supply by 2025. We generate 
about 7.8 million m3 of industrial wood waste per year 
and logging waste of about 29.7 million m3 per year.  
So far our problems arise in the cost of harvesting and 
transportation and a lack of knowledge and technology 
for energy generation and also harvesting wood waste in 
terms of illegal logging. This conference will show my 
country the way to obtain returns for wood waste and 
to achieve the President’s target. We hope for a similar 
seminar in Indonesia financed by my government, 
co-financed by ITTO and FAO.

Killmann: ITTO and FAO look forward to 
working with Indonesia towards such a workshop.

Comment 3 (from Cameroon): This conference is 
something we follow with great interest. It is an 
important topic for us in Cameroon. It is important 

that the population understands that wood residues are 
very important and can be used for energy. When we 
think of local capacities we also need to think of the 
technologies that are required and technology transfer 
and logistical issues, and we need to promote 
cooperation at the local and national levels. Research 
and development need to be supported at the local 
level, including into social and economic factors.

Comment 4 (from Indonesia to Jahn): Wood plantations 
need at least 5–7 years to grow enough to start 
supplying a power plant and a large area is required.  
If this plantation also has to fulfill other purposes, such 
as ecosystem services and to meet other wood-based 
needs, is it financially competitive or not? If you 
compare it with a gasification process, which one  
is more financially competitive?

Carvalho: My colleague from Togo raises an important 
question. In Brazil and in Minas Gerais there is a 
tendency towards private landownership – most land  
is in private ownership and the state only owns about 
200,000 hectares. There are more than 400,000 private 
owners in Minas Gerais. We cooperate closely with 
them when it comes to reforestation –farmers are 
becoming increasingly involved in these projects.  
Small and medium-sized farms make important efforts 
towards reforestation. We talk at the same time of wood 
consumption. Part of the forest biomass goes to private 
households – there is a long tradition in Minas Gerais of 
using firewood in households. 

Sekyere: Whenever a new product is introduced, people 
view it with suspicion. So we have to teach people that 
the product, the briquette, is better than charcoal.  
They also thought that the government would 
impose taxes on it.

Jahn: Our power station is designed to be fed from 
a radius of 50 km. A second power station within 
that radius would be inefficient. There is unlikely to 
be competition because there simply is not enough 
wood for two power stations. Plantations have not 
been established specifically for the power station – 
it is only using wood that is in production anyhow 
and only residues. 

Gustavssen: In Sweden, we have a city that is heated 
by a 130 MW thermal capacity cogeneration plant. 
It is situated in the north of the country and the 
forest there grows slowly. We obtain logging residues 
from up to 150 km using new technologies – you can 
reduce the cost of shipping using new technologies  
to compress the wood into composite logs, etc. 
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These technologies could be further developed to 
reduce cost and the energy used in transport. 
Transportation problems are sometimes over-estimated. 
We have been importing pellets from Canada for 
more than a decade and from our own forests to 
Stockholm from over 800 km away. Normally you 
don’t want to refine the fuel too much because it 
costs energy and money. As for gasification: who 
will take the risk to build the first plant? There are lots 
of plans in Sweden to build gas technology plants. 

Comment 5 (from Gabon): I represent the Ministry of 
Forestry in Gabon. This conference is very important 
because it puts the issue at the forefront of the agenda. 
My country and Central Africa generally isn’t yet 
concerned so much about using wood residues for 
energy generation. However, we have plenty of residue 
from different processes. We as a ministry are very 
concerned about how best to use this residue because 
we want to become more efficient. The presentation 
we heard this afternoon from Dr Carvalho was of 
significant interest to us because this is a step we can 
take, too. We will watch how the project develops.

Comment 6 (from Mexico): I am from the Ministry 
of Energy. I would like information on the water 
needs that might result from these new technologies, 
particularly if talking about maize as a bioenergy crop. 
We need fields for these crops, but what about the 
water that those crops will need?

Comment 7 (from Brazil, to Carvalho): Are you 
using any specific technology in the steel industry 
in Minas Gerais? To Sekyere: Is the briquetting 
technology suitable for small communities? I am 
wondering if it is applicable to Brazil.

Comment 8 (from Mexico): There is a cogeneration 
plant in Monterrey using gas from landfill sites. 
There is also a particleboard plant using organic/
wood waste from the city. I don’t see why we should 
limit wood use to wood from forests. Why not go 
for some hybrid technologies?

Comment 9: Sustainable forestry: that’s a term I’ve 
only heard once this afternoon. I have a report here 
called Making SFM Work, which says that ITTO 
plays an important role in promoting SFM, which  
is also important for bioenergy as well. 

Comment 10 (from Ecuador): How sustainable is it  
for a forest or plantation to use residues from felling  
in energy production? We are doing something 
fairly similar. We are using wood residues from 
logging in industry to generate power and steam; 
now we are told that we can run into problems 
because we are removing this material from the 
natural system.

Comment 11 (from Peru): I represent the Peruvian 
timber industry. In my country we have no experience 
concerning electricity generation from biomass.  
We use oil, but this is something we want to change. 
What possibilities might be provided by ITTO and 
the German Government to assist in this process?  
We have a strong desire to be successful in the future, 
we want to be competitive with our products in the 
future. You can’t enter into competition if you’re not 
producing economically. My company employs 440 
people but we are establishing no further plants at 
present because the costs are prohibitive and prices 
are so unstable. I’m interested to get more ideas on 
how we can make the change away from fossil fuels 
towards biofuels.

Carvalho: In Minas Gerais we recognize that we need 
to deal with three issues. 1) Environmental security: 
increased use of renewable energies means increased 
pressures on the land. If we’re not careful we can 
degrade the soils. 2) Food security: we can’t have 
energy security at the expense of food production.  
We can’t have one at the cost of the other, so we 
need models for integration to ensure that these are 
balanced. 3) Technological process of carbonization 
 – this is pretty advanced in Brazil but more research 
is needed in Minas Gerais. We do have companies 
engaged in recuperating gases that are generated 
during that process and some initiatives have been 
undertaken to use those gases, with mixed results.

Gustavvsen: On black liquor technology, it might 
be easiest to go to the company that has the patent 
for the technology; the technical director will be 
able to describe the technology in detail. There are 
large demonstration projects – up to €30 million – 
in the pulp and paper industry. In Sweden we are 
building three pellet plants; the idea is to export to 
Europe. The Swedish Government has set up an oil 
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commission, with a vision of quickly removing oil 
dependency. This was probably over-enthusiastic, 
but certainly biomass will expand, perhaps double. 
On recovered wood: it is good to use recovered 
wood, but sometimes there are environmental and 
health problems – residual gases need to be well 
cleaned. How much residue can be removed from a 
clearcut without affecting productivity? Research for 
Nordic conditions shows that you can take out 
about 70% and you should also redistribute ash and 
nutrients. It depends on environmental load: some 
parts of Sweden have high inputs of nitrogen from 
the air. Fertilization is also needed in some forests.

Jahn: The Bischofferode bioenergy plant uses virgin 
wood exclusively. If we were to use contaminated 
wood, the size of the plant would have to be about 
one-third larger and would cost about 30% more in 
initial investment; there would also be additional 
operational costs. So the decision was made to use 
exclusively virgin wood. There is one plant in 
southern Germany that uses almost exclusively 
contaminated wood.

On support to Peru, it’s not only price, although this is 
important. But there must also be a long-term contract 
and physically available wood. You have to be in the 
region and you have to run the station for 20 years  
so that requires very secure supply, including 
long-term agreements on price. The cost of 
construction of a power plant the size of Bischofferode 
is about €50 million. But it is the price for wood that 
in the long run is the determining factor for this kind 
of power station.

Modern technology for processing 
wood residues to produce pellets and 
other forms of combustible products 
for energy generation

Dennis Werner 
Amandus Kahl 
Reinbek, Germany

Pelleting is a way of turning waste wood into a 
usable energy product. The Kahl Group is a 
medium-sized company that has been producing 

pelletizing machinery for 70 years, originally  
for animal feed but increasingly for fuel. We have 
installed more than 250 plants worldwide just for 
biomass applications; most of these produce pellets 
and ship them to power plants here in Europe.

Wood pellets are cylindrical compacted bodies with  
a diameter of 6–8 mm, a length of 8–30 mm, a 
bulk density of 650, water content less than 10% 
and ash content less than 0.5%. They are made 
from wood-industry byproducts such as woodchips, 
woodshavings and sawdust and are 100% wood. 
Why pellets? Pellets form a standardized fuel. They are 
highly marketable and have a thermal value 18MJ/kg, 
meaning that two kilograms of pellets will produce 
the same energy as one liter of oil. Pellets save a huge 
amount of space during transport and storage, taking 
up 4–5 times less space than sawdust.

Equipment for power generation from 
forest biomass, residues from wood 
industry and other bio-gen waste

D. Simon 
Standardkessel GmbH 
Guisburg, 
Germany

Our company makes equipment for power generation 
from forest biomass, residues from wood-industry and 
other bio wastes and has just started to sell equipment 
outside Germany. The company is a mid-sized 
company with just over 200 employees and an annual 
turnover of €146 million. We build boilers and power 
plants for generating electricity, process heat, hot water 
or steam from biomass, waste materials, heat recovery 
and primary fuels (coal, gas, oil).
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CONCLUSIONS

From the papers presented and the discussion they 
generated, the following conclusions emerged:

•	 a	well-planned	wood-based	bioenergy	sector	can	
generate alternative or even additional revenue with 
which to finance sustainable forest management, 
improve resource-use efficiency, reduce energy costs 
in industry, improve energy efficiency, offset 
greenhouse gas emissions from the burning of fossil 
fuels, and provide local employment;

•	 the	raw	material	supply	for	the	wood-based	
bioenergy sector can be augmented by:

– the use of residues that are currently 
uncollected from forest-based operations 
and the wood-processing industry and by 
the use of post-consumer waste 

– expansion of the harvested forest area in 
keeping with the principles of SFM

– in the tropics, the increased use of lesser 
used and lesser known species

– the greater use of woody biomass from 
outside the forest

– the development of short-rotation 
wood-biomass crops including on marginal 
agricultural sites

– the increased productivity of the resource 
using silvicultural and genetic innovations;

•	 the	volume	and	composition	of	the	sustainable	
wood resource available globally for bioenergy is 
not well known, in particular because a large part 
is harvested and used through the informal sector. 
There is an urgent need for reliable information 
on the potential for future wood mobilization for 
bioenergy, globally and on a country-by-country 
and regional basis;

•	 the	availability	of	wood	resources	for	bioenergy	
depends on many factors, including:

– the awareness of resource owners and their 
willingness to harvest and sell their wood

– the price that resource owners receive for 
their wood

– the availability and accessibility of the resource, 
its proximity to appropriate infrastructure, other 
logistical concerns and the energy required to 
harvest, transport and process the wood

– the development of transparent markets based 
on reliable and up-to-date information

– the effectiveness, efficiency and economics of 
harvesting, marketing and energy conversion;

•	 one	of	the	most	sensitive	economic	factors	in	
wood-based bioenergy is the distance between 
wood source and the site of energy generation.  
The use of pelleting and similar technologies can 
increase energy efficiency and cost-effectiveness in 
the transport system; 

•	 wood	production	for	bioenergy	generation	
should take environmental constraints and 
concerns into account. Without SFM, 
intensified forest management could lead to  
the loss or degradation of natural forests and  
other ecosystems; 

•	 for	long-term	success	it	is	essential	that	the	
wood-based bioenergy sector is developed 
sustainably. It should not be an agent for the 
replacement of natural forests or peatlands by 
other land-uses and it should contribute to the 
sustainable management of its resource base;
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•	 when	based	on	assessed	resource	potential,	
wood-based bioenergy is well-suited to small- 
and community-scale projects and can increase 
farm and forest income, make productive use  
of marginal lands and bolster rural economies;

•	 wood	residues	are	a	valuable	co-product	in	forest	
harvesting and wood processing. Their use for 
energy generation, coupled with energy savings in 
the industry, can improve the economic viability 
of forest and wood-processing operations and 
help finance sustainable forest management. It is 
evident, however, that not all forest industries, 
particularly in developing countries, currently use 
wood residues efficiently for energy;

•	 a	greater	understanding	of	the	economic	 
and social benefits that could be created by 
developing sustainable wood-residue-based 
bioenergy generation, combined with energy-
saving measures, is needed in developing 
countries in the tropics; 

•	 to	help	the	organized	wood-based	bioenergy	
sector grow in the tropics and to maximize its 
contribution to sustainable development and 
SFM, a number of supporting mechanisms should 
be put in place by governments, the private sector, 
research and development agencies and other 
stakeholders; and

•	 north-south	and	south-south	exchange	of	
information and technology, and investments  
to foster the development of the bioenergy 
sector in tropical countries, are essential
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Principles

•	 Wood-based	bioenergy	is	a	rapidly	developing	
sector. Detailed investigation into its potential 
and the policy and other measures needed to 
stimulate it at the country level is warranted

•	 Measures	to	increase	the	use	of	wood	based	
bioenergy must always be within the limits  
of SFM

•	 Policies	affecting	wood-based	bioenergy,	and	
their implementation, should not create undue 
market distortions

•	 The	transfer	to	developing	countries	of	energy-	
and resource-efficient technologies for 
wood-based bioenergy must be a priority

Specific recommendations

The conference made nine recommendations for 
international organizations, national-level policy-
makers, and the wood-based bioenergy sector:

1. Assist countries in strengthening their capacity 
to assess, monitor and report on forest- and 
wood-energy-related information;

2. Convene regional fora for government, the 
private sector and civil society and support 
demonstration projects to increase awareness 
about the potential of efficient wood-based 
bioenergy and support the exchange of best 
practices in this field;

3. Commission regional and global studies to assess 
the extent to which wood-based bioenergy can 
substitute for fossil fuels in the energy economy;

4. Encourage and assist governments, in 
partnership with the private sector and other 
stakeholders, to formulate and implement 
policies and strategies to develop efficient, 
cost-effective and sustainable bioenergy as  
an alternative to fossil fuels;

5. Develop measures to increase the participation  
of the tropical wood-based bioenergy sector in 
international carbon markets and the Clean 
Development Mechanism of the Kyoto Protocol;

6. Investigate the creation of small-grants’ schemes to 
stimulate local- and community-level development 
of wood-based bioenergy, especially in tropical 
countries;

7. Work with producers to identify suitable 
markets for wood-energy products such as 
charcoal, wood and charcoal pellets, briquettes 
and other biofuels and to ensure they meet  
any standards that may be required for export;

8. Support research and development, including 
through pre-projects and projects, into wood-based 
bioenergy technologies and the marketing of 
bioenergy, and make efficient wood-based 
bioenergy generation technologies available  
to developing countries in the tropics; and

9. Support, through projects, investment and  
other means, the development of integrated 
wood-processing industries that use wood 
residues to efficiently and cost-effectively 
generate thermal energy and electricity for  
both their operational needs and those of  
local communities.

RECOMMENDATIONS
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International Conference on Wood-based Bioenergy  
Hannover, Germany  
17 – 19 May 2007

Hosted by the Federal Ministry of Economics and Technology, Germany 
Organized by ITTO in collaboration with FAO

Time Theme Speaker

Thursday, 17 May 
Venue: Room 3A, Convention Center, Hannover Exhibition Ground

10:00 Welcome address Mr . Hartmut Schauerte, Parliamentary State 
Secretary in the Federal Ministry of Economics 
and Technology, Germany 

Dr . Manoel Sobral Filho, 
Executive Director 
ITTO, Yokohama

Theme 1: Overview of the current status of wood-based bioenergy 
Co-Chairs:Prof. Dr. Arno Frühwald (Univ of Hamburg), & Dr. Wulf Killmann (FAO)

10:20 –12:30 

  

The global wood energy sector: an overview Dr Wulf Killmann, FAO, Rome 

Challenges for sustainable tropical timber industry: utilization of 
wood residues and waste 

Dr Hwan Ok Ma, ITTO, Yokohama

Mobilization of wood resources for wood products and energy: 
challenges for sustainable forest management – outcomes of 
UNECE/FAO and FAO meetings

Dr . Ed Pepke and Mr . Sebastian Hetsch, FAO/
UNECE, Geneva 

Policies to enhance utilization of forest biomass and wood 
residues for energy-generation in the EU 

Jeremy Wall, 
European Commission, Brussels

Technologies and economics of energy generation from logging 
residues and wood processing wastes 

Prof . Dr . Arno Frühwald,  
University of Hamburg and Fed . Research Center 
for Forest Products (BFH), Hamburg, Germany
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Time Theme Speaker

Thursday, 17 May 
Theme 2: Bioenergy from wood residues, wood waste, afforestation and reforestation 

Co-Chairs: Dr. Hwan Ok Ma (ITTO), & Dr. Wulf Killmann (FAO) 

14:00 –16:00 Increasing the efficiency in the tropical timber conversion and 
utilization of residues from sustainable sources in Brazil 

Mr . Joesio Siqueira, 
Federal University of Paraná Foundation for the 
Development of Science, Technology & Culture, 
Brazil

The potential of using wood residues for energy generation  
in Ghana

Dr . Daniel Sekyere, 
Forestry Research Institute of Ghana (FORIG)

Wood waste to energy – from waste to wealth with a special 
reference to Malaysia

Dr . Hoi Why Kong, 
Forest Research Institute Malaysia (FRIM) 

Carbon credits from CDM fuel-switch projects replacing coal  
in power generation with biomass from the forest sector:  
a case study from Anhui, China

Prof . Dr . Gerald Kapp, 
GFA Consulting Group GmbH and GFA ENVEST 
GmbH, Hamburg

16:00 –18:10 Wood energy from afforestation and reforestation:  
a case study from the Pig Iron and steel industry in  
the State of Minas Gerais, Brazil

Mr . Jose Carlos Carvalho, 
State Secretary for Environment and Sustainable 
Development, State of Minas Gerais, Brazil

Efficient co-generation of energy products in pulp industry Prof Leif Gustavsson, 
Mid Sweden University, Östersund, Sweden

Co-generation of energy from wood working industry: a case 
study from a medium wood-based bioenergy plant (20 MW)  
in Piesteritz, Germany 

Mr . Andreas Jahn, 
Endico - Stadtwerke, Leipzig, Germany

Theme 3: Conclusions and recommendations 
Moderator: Mr. Alastair Sarre (ITTO)

18:10 –18:30 Conclusions and recommendations of the Conference

Closing remarks

Mr . Alastair Sarre (ITTO),
Dr . Wulf Killmann (FAO)

Cocktail reception Offered by the Federal Ministry of Economics  
and Technology, Germany 

Conference programme continued…



27

INTERNATIONAL TROPICAL TIMBER ORGANIZATION

Time Theme Speaker

Friday, 18 May  
Technology in bioenergy production from wood residues 

Venue: Room 3A, Convention Center, Hannover Exhibition Ground 
Moderators: Dr. Peter Schröder (Germany) & Mr. Dominik Wolfschütz (VDMA)

9:30 –12:00 Presentations from selected exhibitors at LIGNA+ 2007

Generating heat and other forms of energy from wood with 
modern combustion technology

Mr . Carsten Brüggemann, (Agricultural 
Association, LWK Niedersachsen), 30002 
Hannover

Recent technology for finger jointing for value-added 
processing of wood residues; use of wood pellets and wood chips 
for generation of energy

Mr . Uwe Schiemann, 
GreCon-Dimter-Weiing, Alfeld

Modern technology for processing of wood residues to produce 
pellets and other forms of combustible products for generation  
of energy

Mr . Dennis Werner, 
Amandus Kahl 
GmbH&Co .KG 21465 Reinbek

Equipment for power generation from forest biomass, residues 
from wood-industry and other bio-gen waste (2-25 MW)

Mr . D . Simon 
Standardkessel GmbH,  
47138 Duisburg

Guided visit to LIGNA+ 2007 focusing on technology in bioenergy production from wood residues 
Moderators: Dr. Peter Schröder (Germany) & Mr. D. Wolfschütz (VDMA)

13:30 –16:00 Visit to selected exhibitors and displays at LIGNA+ 2007

Presentation “energy from wood” at “Freigelände” of LIGNA Mr Brüggemann (Agricultural Association-
Hannover)

Demonstration Center for renewable energies -IDEE- Olsberg, NRW) Mr . Schwarz, IDEE

- Amandus Kahl GmbH
- Standardkessel GmbH
- Maxxtec
- Fagus-GreCon

Hall 13 E02
Hall 13 D68
Hall 13 F32
Hall 12 B/48/K48/D48/E48

Conference programme continued…

Time Theme Speaker

Saturday, 19 May 
Optional study visit to selected bioenergy related projects near Hannover 

Moderator: Dr. Peter Schröder (Germany)

9:30 –11:00 Visit of FAGUS-GreCon Plant (Weinig-Group)at Alfeld/Leine

 

Mr . Jürgen Bartels 
Fagus-GreCon  
Website: www .fagus-gropius .com

11:50 –15:10 Visit of “Bio-energy village Jühnde” 37127 Jühnde, Germany Mr . Paffenholz (05502-300053); 
Mr . Fangmeier (Eckhard .Fangmeier@
bioenergiedorf .de)

Bioenergy Village Jühnde Co-op 
Website: www .bioenergiedorf .dea
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