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Welcome adress, 4™ EUROWOOD 
Symposium, September 22,1997 
by OUe Stendahl, Managing Direc
tor of Trätek 

Ladies and Gentlemen, 

It is my honour and pleasure as Director of Trätek to wish you all very wel
come to the 4"' Eurowood Symposium. 

I am especially glad to be able to welcome Dr. Alexandros Arabatzis of the 
European Commission. And I am also happy to welcome all representatives 
of European woodworking industries, research institutes and others present 
here today. 

Trätek is honoured to host this Symposium and proud to present to you a 
programme with a great number of papers by Europe's best R&D expertise 
in the wood and environment area. 

We have had a very good help in elaborating the programme by the Scienti
fic Committee assigned by EUROWOOD with Mrs. Gunilla Rodfors of 
Trätek as secretary and coordinator. 

Scientific Committee 
Dr J Baadsgaard-Jensen, Danish Technological Institute, Denmark 
Dr A F Bravery, Building Research Establishment, U.K 
Dr G Deroubaix, Centre Technique du Bois et de I'Ameublement, France 
Prof Dr R Marutzky, Wilhelm Klauditz Institut, Germany 
Prof T Vihavainen. VTT Building Technology, Finland 

One environmental aspect has grown to become a really hot issue for the 
woodbased industry during the last couple of months. It is of course forestr>' 
certification that I refer to with its systems, institutions and implications for 
the credibility of wood based products. When planning the Symposium, we 
decided not to involve too much of this issue in the programme. When con
sidering its fast growing importance we, however, found it accurate to pre
sent some views on forestry certification and the markets' demand of certi
fied products. Therefore we have added a short session towards the end of 
this afternoon including a North-American market analysis and for which 
we have asked Dr. Chris Gill of TRADA and Mr. Rune Brandinger, Chair
man of the Independent Swedish Sawmillers' Association to comment on 
the certification. 

I wil l now finish by introducing Dr. Gill and also Mr. Daniel Guinard, who 
will moderate the rest of the Afternoon Session. 



Mr. Daniel Guinard is General Manager of CTBA, Centre Technique du 
Bois et d'Ameublement, in France. Mr. Guinard is also Vice President of 
Network Euro wood. 

Dr. Chris Gill is Chairman of TRAD A Technology Limited in the UK and 
President of Network Eurowood. He will now start the Symposium by pre
senting the Network. 

Once again very welcome to the Symposium. 



Network Eurowood - its 
Orientation and its Members' 

Contribution to Environmental 
Data 

Chris Gill - President of Network Eurowood 1995 - 1997 
Chief Executive, TRADA Technology Limited 

One of the great ironies of our age is that wood, in reality the most 
environmentally benign building material known to man, has been up to 
now the most criticised by the environmental lobby groups - certainly this is 
true in the UK. Why should this be? 
• Trees are an emotive subject and are still thought of as bemg permanent 

features of the landscape - not a resource needing active management. 
• As far as children are concemed, trees are all around us and - rather like 

fiirry animals - they are treated emotively in schools, with disaster 
pictures of tropical forests in flames rather than positive stories of wood 
production, harvesting for use, followed by replanting. 

• The environmental consequences of exploitation of other building 
materials are not so easy to recognise. 

• School children become adults with these prejudices and in addition, 
architects, engineers and other specifiers (who were all children once) are 
poorly educated in the basic application of wood-based materials - still 
less so regarding the positive environmental credentials of wood-based 
products. 
The wood industry is fragmented and not well organised or fiinded to 
promote the positive news. 

Fragmented though it may be, our industry has begun to respond but we 
should realise that there are three comerstones on which to base the 
promotion of the environmental credentials of timber and wood-based 
products. 

1. Production from well managed sources 
2. The design, manufacture, specification and installation of components 

that are DURABLE, FIT FOR PURPOSE, and produced with a 
MINIMUM OF WASTE. 

3. Dissemination of best practice. 

With regard to the first aspect - production from well-managed sources - we 
are all aware of the enormous amount of debate and effort targeted on 
production of timber from well managed sources and the systems that are 
being developed to audit and certificate this. Certain Eurowood Members 
are playing a part in these processes, being accredited to certificate to the 



standards of EMAS (the European Eco-management and Audit Scheme) and 
ISO 14001 (Environmental Management Systems). 
Perhaps less well recognised is the effort going into the second and third 
aspects - the technical development - and dissemination - of products and 
processes aimed to minimise waste and optimise product design life and this 
is where the members of Network Eurowood have an extensive track record. 

Originally formed to provide a united voice in Europe for technical wood 
matters, to ensure that wood was not discriminated against in the 
harmonisation process in the fields of fire, finishes etc, Eurowood's network 
is enabling its members to play an ever more important part in research and 
information activity targeted on facilitating optimum performance of wood-
based products with consequent benefits in resource conservation. Our 1996 
Symposium in Braunschweig considered many facets of this in the context 
of wood panels, while this year's Symposium is more broadly focused. 

The graph linking waste reduction with technical input is of course 
asymptotic. Some very striking resource optimisation projects have been 
achieved in the developing world, using only basic technological input. In 
Bhutan for example, fellings of spruce to provide roofing shingles were 
reduced by 80% through the introduction of preservative treatment for 
shingles with far-reaching positive social and ecological benefits. In Europe, 
we are operating further up the graph and the inputs are usually more 
sophisticated and the benefits more marginal. 

I said earlier that wood was the first material to come under environmental 
attack but now our industry has fought back and started to produce data in 
support of its environmental claims. Partly as a result of this, the spotlight 
has shifted on to other materials - steel, concrete, plastic - and their 
industries in turn have staked their own claims for environmental 
credentials. Rather like a game of tennis, this in tum puts pressure on the 
wood industry to provide increasingly well researched and well founded data 
to support its environmental claims. We shall be hearing about some of the 
problems and the challenges - and the very positive outcomes - of this 
process, later in this Symposium. 

There have been a number of collaborative, European funded research 
projects, involving several member States, conducted and coordinated by 
Eurowood members. For example: 

- use and re-use of wood-based panels in formwork 
- panel product characterisation 
- flame ionisation (project about to start). 

Life-cycle analysis and whole life costing of products and buildings are 
relatively new concepts but ones which will become increasingly important 
in the minds of specifiers. We should not forget that not only are wood-
based products inherently energy-efficient in their processing, but buildings 
constructed from them can achieve very high levels of thermal insulation. In 
the UK, 50% of energy used is used in or by buildings - thus the 
contribution that well designed timber constmction can make against global 
warming should not be under-rated. 
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As President of Eurowood, I would like to welcome all delegates most 
warmly to this Symposium and in doing so, to thank Olle Stendahl and his 
colleagues at Tratek for their efficient and industrious organisation of the 
event. The dictionary defmition of Symposium is - rather surprisingly - *an 
after dinner drinking party'. So there should be every chance that you will 
enjoy the proceedings. 



The forestry-wood chain in a 
European research context 

by 
Dr Alexandros Arabatzis 

European Commission 
Directorate General X I I : "Science, Research and Development" 

Agro-industrial Research 

The global concept: sustainable development 
Few topics in resource management and environmental policy have 
influenced the press and scientific writing as has the subject of 
sustainability. Introduced and defined by the "Bruntland Report" to the 
World Commission on Environment and Development in 1987, the notion 
of sustainability triggered policy actions at the very highest level, both 
within coimtries and intemationally. The idea that the needs of those who 
will live in the future are of comparable importance to those who live at 
present has struck a responsive chord with many people probably due to the 
statement's underlying optimism in that conservation and development are 
not necessarily incompatible processes but, given that correct decisions are 
taken now, a meaningful compromise can be achieved. 

The concept of sustainability is not new in forestry, having been used to 
evaluate forest practices for several decades. In fact, as applied to natural 
resources management, the term has probably originated fi-om forestry, even 
though its current use entails a wider context than its traditional forestry 
meaning. In its current use the term explains the linkage between people 
and the environment. It considers the mter-relationships of all parts of the 
economy and advocates that the state of the world's forests has more to do 
with agriculture, land use and population policy than forest science and 
policy itself, and with the interaction of people who live m, work in, and use 
forests. 

The above considerations led to the term of "sustainable development", a 
conceptual ideal where development, in whatever form that might be, meets 
the needs of the present generations without compromismg the ability of 
future generations to meet their own needs. It does not define a static state 
of harmony but rather a dynamic process of change in which the exploitation 
of resources, their renewability, the direcfion of investments, the orientation 
of technological development and institutional fi-ameworks are made 
consistent with future as well as present needs. 

It should be evident from the above as well as the vast literature on the 
subject that sustainability and sustainable development is to a great extent a 
socio-economic issue. Forestry, farming and fishing are industries or 
activities that are defined in an economic context rather than ecological. 
Their reason for existence is in terms of their capacity to satisfy human 
needs and their behavior cannot be understood in isolation fi-om the 
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economy of which they are a part. I f we wish to modify their behavior of 
these industries for ecological effect, we probably wil l need to modify the 
economic environment which provides their definition and rationale for their 
very existence. The issue on timber certification and its complexity is a 
profound paradigm to this claim. 

The European context 
Having set the stage on which international efforts and concems are voiced, 
the European forestry sector and its socio-economic importance is briefly 
portrayed in what follows. 

Socio-economic considerations 
Forests in Europe provide important social, cultural and ecological values 
and represent the greatest single land use within Europe. Europe's forest 
resources covering 128 million ha, close to 40% of total EU land area, play 
an important role as a carbon sink, climate, water and erosion regulator as 
well as an indispensable biodiversity bank. The forest products industry 
transforming timber, wood fibers and other forest raw materials into solid 
wood products, wood based panels, pulp and paper is an important European 
business sector employing more than 2 million people, with total production 
value exceeding 75 billion ECU and average annual growth rate of 3% over 
the past 5 years. Directly linked to the sector's activities are industries 
producing equipment and raw materials (biotechnology, chemical industry, 
machinery, converters, furniture makers etc.) as well as 10 million forest 
owners in Europe. The production, harvesting, processing and trade of 
timber and other forest products, together with associated secondary 
industries, are significant sources of employment and income, especially in 
rural areas with limited altematives. The recent European Parliament's 
report on "The European Union's forestry strategy" (1996) also highlights 
the importance of forestry as a major tool for Europe's development 
particularly in rural areas and its unique environmental benefits. 

Economic development and scientific and technological prospects 
The demand for forest products already huge within Europe is predicted to 
increase by 50% during the period 1990-2010 (FAO) with obvious benefits 
for the rural economies. At present, European forests are underutilized since 
a number of studies have consistently indicated an increase of 40% in 
growing stock since 1950. At a moment where intemational concems are 
voiced against over-exploitation of the forest resources worldwide, Europe 
is well placed in demonstrating sustainable forest management practices. 
The competitiveness of the European forest industry, consisting mostly of 
SMEs, is dependent upon its ability to sustainably exploit the existmg forest 
resources (fi-om the environmental, social and economic points of view) and 
to place a high value added to the products. However, without an adequate 
and focused research and development programme on forestry and forest 
products, the competitiveness of the sector and its potential to increase 
market share may be compromised yielding to competitive products or 
materials. The aim of such programme therefore should be to address the 
most pressing issues the forestry sector is currently facing namely. 



- competitiveness which has direct implications on employment in rural 
areas, especially in light of the need to adapt to the evolving world trade 
situation and globalization of the markets, 

- diversification of production taking frill advantage of Europe's proven 
technological skills to develop new products from renewable resources, 

- response to public (consumer) concems on issues related to 
environmental protection, sustainable management of our renewable 
resources and products complying with health, safety and environmental 
requirements. 

This can be accomplished by i) advancing basic knowledge about the 
ecological and industrial processes as well as the implied environmental and 
social impacts and ii) developing production systems, technologies, products 
and services contributing to the diversification of production and 
enhancement of quality of life in the Community. 

Community "value added" and the subsidiarity principle 
Through the resolutions of the ministerial conferences in Strasbourg (1990) 
and Helsinki (1993) the European Community is committed to the 
protection, conservation and sustainable management of forests. Forestry 
aspects are addressed in a number of community policies such as CAP, 
regional, environment and industrial. In its report on "The European 
Union's forestry strategy", the European Parliament acknowledges that in 
achieving sustainable forest management practices, specific action in 
different areas is necessary at EU level and calls for promotion of research 
efforts in the field of forestry and forest products. 

The forestry-wood chain in the context of rural development 
Responding to the above considerations, the European Commission has 
developed, for the first time in 1994, the concept of "The forestry-wood 
chain" as an integral part of the Agriculture and Fisheries research 
programme (FAIR) implemented under the fourth framework programme. 
In addressing the entire spectrum of forestry and forest industries activities, 
its overall objective is to strengthen the competitiveness of the European 
forestry sector by improving, consolidating and harmonizing research 
activities in Europe. In a socio-economic context this objective is translated, 
though not directly nor strictly fijnctionally, into the establishment of 
conditions which are deemed necessary for a sustainable and dynamic 
economic growth of the forest sector in Europe. 

To achieve these objectives, the chain is aiming at establishing close links 
between the input and processing industries, the end-users and the 
consumers especially in matching the production of raw materials to the 
needs and requirements of the processing industry, end-users and 
consumers. It therefore places considerable emphasis on the development of 
new markets and processes for the raw materials coming from forestry. 

A total of 39 research projects are currently running under the forestry wood 
chain. Most of them are of integrated nature, addressing more than one 
aspects of the chain. Others are more focused, concentrating on solutions to 
specific bottlenecks and problems experienced in particular parts of the 
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chain. The common characteristic of all projects however, is that they are 
market driven, cham oriented contributing towards strengthening the 
competitiveness of the European forestry sector. Without being exhaustive, 
currently run FAIR projects in the forestry-wood chain cover issues such i) 
improved raw material characteristics adapted to industrial needs, ii) 
efficient and environment fiiendly processes and iii) market assessment and 
pre-normative research. 

Conceming the future, it should be noted that in April 1997 the Commission 
has put forward a proposal for the 5th Framework Programme which wi l l 
take over in 1999 fi'om the 4th one, now in progress. As stated in the 
proposal, European research should be made more efficient and directed 
towards meeting social and economic needs, rather than an end in itself. It 
also advocates increased flexibility in research work and decision making 
systems, and confirms the need for greater focusing of research efforts on a 
limited number of priorities at Community level. 

As far as the forestry sector is concemed, the philosophy and driving 
principles of the forestry-wood chain will remain and, in line with the 
concept of rural development, further integration with other sectors also 
relevant in this context will be sought. 

11 



Expected future environmental 
demands 
Who raises future environmental demands? 

We are in a time of change where the lines between companies and 
politicians, citizens and consumers are becoming blurred and where the 
responsibility for, and the distribution of the social tasks are being reviewed. 
The politicians go into the market place, companies formulate political 
messages and citizens participate as political consumers. It is in this context, 
that the wood industry company of tomorrow will have to operate. 

The traditional political actors, the media and NGOs will of course still play 
a role. The new factor is the political consumer. 

Political consumption is an individual consumption choice - of a 
manufacturer or a product - based on conscious attitudes and values 
concerning the community in general. 

Political consumers evoke boycotts on producers and suppliers that fail to 
live up to their norms. This method has become highly evident in Europe 
during the last few years. With the boycott of Shell (for the plans to dump 
the platform Brent Spar and the engagement in Nigeria), French products 
(caused by the French government nuclear-testing program) and British beef 
as some of the more extensive and global boycotts lately. Add to this the 
thousands of local and personal boycotts. A quick search on the Internet on 
the words boycott and consumer gives you 10.000 matching items. Adding 
wood to the list of words results in 40 matching items. 

However, the political consumer isn't only a threat but also a concept which 
has an enormous potential for the foresighted enterprise able to incorporate 
political correctness into its production processes, reputation and public 
relations. 

By integrating the political consumer's attitudes and values in their 
strategies, and therefore positively attracting this huge new consumer 
segment, businesses can create a leading edge in the face of competitors, and 
at the same time, prevent negative political consumption. That is, preventing 
consumers from dissociating themselves from the company's products for 
political reasons. 

The latest interview survey - carried out by the Copenhagen Institute for 
Futures Studies - shows that 30% of the Danish consumers can be defined as 
political consumers. This extensive segment of consumers is furthermore 
characterised by being strongly represented by the 18-30 year-olds, by the 
better off and by the well educated. In sum, the core political consumer can 
be characterised as the typical trendsetter - a person whose behaviour is 
often followed by others. 
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The amount of political consumption seems to be the same in other parts of 
Scandinavia and Northem Europe. 

So far, the focus has been on the individual private consumer. This does not, 
however, preclude an inclusion of political consumption in the 
"B2B"-market. On the contrary, political consumption is characterized by 
the wish to know the entire product chain and all the production processes. 

Political consumption is based on some value judgements which are not 
necessarily - and perhaps quite seldom - based on truths and scientific facts 
which may be tested. Accordingly, the political consumer often attaches 
importance to personal and subjective interpretations of information. In 
short the political consumer acts on a personally constructed reality. 
Therefore: As long as wood is perceived to be an environmentally material 
by the political consumer, it does not matter whether wood is in reality an 
ecological material. LCA may not appeal to the political consumer, but the 
use of horses in the forest industry might. 

What are the expected future environmental demands? 

The environmental behaviour of the company have many dimensions. 
Firstly, it is about use of resources and direct discharge related to the 
production process. Including consumption of energy, raw materials, semi
manufactured articles, other products and services and emission to water, air 
and earth. Secondly, it is about the environmental responsibilities of the 
company. About how and how far the company must think in terms of 
environmental consideration in relation to its products and production. This 
also regards the involvement in third world countries. Thirdly, there is a 
focus on how the company must manage the environmental problems. 
Environmental accounts, verification, third party auditing and comparable 
environmental data and informations are on the agenda. Finally, it is about 
how the company markets and informs regarding environmental impact -
especially to the consumers. It is important to stress that the below-
mentioned examples are rooted in the perceived environmental impact of the 
wood-industry, and not necessarily in the actual/factual environmental 
impact. 

The environmental demands from the stakeholders can be described under 
six headlines. 

Environmental responsibility 
Environmental responsibility gives focus on the company's commitment to 
carrying out its activities in a beneficial/not harmful way for society. The 
company must take part in the physical environment. Many interested 
parties think it unacceptable not to have environmental responsibility as the 
company's primary goal. Examples of demands on environmental 
responsibility are: sustainability, health, pollution, cradle- to-grave-
principle, resource consumption, certification and animal ethics. 
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Environmental legality 
Environmental legality puts a focus on the fact that the companys conduct 
must be both legal and legitimate. The company must as a minimum keep 
the legislation in the environmental area, preferably the best one, when 
engaging abroad where the local legislation have less stringent demands. 
Other examples of environmental legality are on the one hand accusations, 
notifications or sentences, and on the other hand diverse initiatives further to 
the legislation demands. The latter points more towards legitimacy than 
legality. FSC is one example. 

Environmental authority 
Environmental authority puts a focus on a company's competence in this 
area. Examples are comparability of environmental standards and data, 
certification, environmental demands towards suppliers and subcontractors 
and environmental control and -management. 

Environmental commitment 
Environmental commitment puts a focus on the company's commitment in 
taking initiatives regarding answers to environmental problems - also in the 
longer perspective. The company must be prepared to comply with future 
environmental challenges. This requires setting goals for the environmental 
effort. Other examples of environmental engagement are product and 
process development, verifying, "green accounts" and harmonizing of 
environmental reports and data. This is very important in the wood industry, 
considering the often very long timehorizons. 

Environmental transparency 
Environmental transparency puts a focus on the company's willingness to 
publish information on its environmental behaviour, which on the one hand 
is not necessarily statutory, and on the other hand includes information on 
mistakes. Other examples on environmental transparency could be 
information about the company's objectives in the environmental area. The 
main point is that the company is willing to an ongoing dialogue on the 
environmental area. Pictures and factsheets about the forest from where this 
chair originated, telling the consumer how the wildlife is being preserved, 
how there is no clearcutting, how the workers are happy, etc. 

Environmental credibility 
Environmental credibility puts focus on the companys image. One must be 
sure that the company actually does what it says. I f the company declares it 
or its products to be environmental friendly, they must also be so. Other 
examples on environmental credibility are visibility of the single product's 
impact on the environment, environmental guarantees and environmental 
labelling. External auditing or the company's own estimation on 
performance of the objectives gives a higher credibility by itself. 
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The Importance of Standardisation 
in the Environmental Field 
Sven-Olof Ryding, The Swedish EMAS Council 

Background 
Public concern over the state of the environment is steadily increasing. 
Consideration of environmental protection is successively influencing 
everyday activities in the business sector to a greater extent. A way of 
looking at the totality of a company's activities, products and services 
throughout the life cycle - from raw material aquisition to waste handling -
has begun to emerge. Therefore, greater demands have to be made on raw 
material suppliers and sub-contractors. Another important aspect is that of 
growing consumer demands, with the result that companies which 
incorporate environmental aspects into their planning and product 
development at an early stage wil l likely get ahead of their competitors on 
future green markets. 

During the 1980's a number of different systems for managing the complex 
environmental issues were developed, many of them to be used for 
communicating about a company's environmental work in business-to-
business activities. At the same time, the need to bring a credible message 
about the environmental work to the general public in order to gain a better 
environmental image also became apparent. Trends like these triggered the 
need for well thought-out, practical and cost-effective tools to help the 
business sector to fully motivate companies to incorporate and make ful l use 
of a proactive environmental work. As a result of this, common voluntary 
approaches for effective environmental management systems were 
developed like the European Regulation Eco Management and Audit 
Scheme (EMAS) and the international standard for environmental 
management system - ISO 14001. 

Eco Management and Audit Scheme - EMAS 
EMAS was developed in the early 1990's in the spirit of the 5^^ Action 
Programme entitled "Towards Sustainablity", underlining the role and 
responsibilities of companies both to reinforce the economy and to protect 
the environment throughout the Community. The Regulation was approved 
in June 1993 allowing participation by companies in the industrial sector 
based on four cornerstones - reduced environmental impact, cost savings, 
market advantages and regulatory relief 

Basically, EMAS builds on the concept of a general in-company system for 
an effective and rational handling of the environmental work. Recently ISO 
14001 was approved to be used as a standard within the EMAS scheme. In 
EMAS, the provision of information to the public on environmental aspects 
of their activities is seen as an esssential part of good environmental 
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management and a response to the growing interest of the public of 
information on this subject. Therefore, a verified public reporting element, 
in the form of an annual environmental statement, is a prerequisite for entry 
into the scheme. 

EMAS is currently being revised in the light of the experiences gained 
during its operation so far and to expand into other sectors. The updated 
EMAS regulation will to a greater extent embody not only sites but also any 
organisation's activities, products and services. Here, the forestry sector will 
likely gain substantial benefits fi"om entering the scheme. 

ISO 14001 - Environmental Management Systems 
The need for international harmonised means of handling various 
environmental issues in the business sector inspired the Business Council 
for Sustainable Development (BCSD) in April 1991 to propose to ISO to 
start the development of standards for environmental management tools. A 
pilot study carried out by the so-called SAGE Group (Strategic Advisory 
Group on Environment) proposed different areas appropriate for 
standardisation and suggested a new formal Technical Committee (TC) to be 
established. In mid 1993, TC 207 was formed with the objective: 
Standardisation in the field of environmental management systems and 
tools. 

The ISO process include standardisation in two main areas, organisation-
oriented standards and product-related standards. The key standard is ISO 
14001 on Environmental Management Systems, which became the first 
standard to be approved and published in the ISO 14000 series. It is meant 
to be an effective tool for any organisation to implement a rational and cost-
effective way of integrating environmental issues into their daily operations. 

ISO 14001 should be regarded as a help to meet demands for better 
environmental performance based on future realisation on more stringent 
legislation, greater liability for environmental damage and increased 
competition on a green market. ISO 14001 therefore adds previous work 
with environmental audits and quality management together in an effort to 
continuous improvement in the environmental field. 

The importance of product comparisons and bench-marking 
For many companies it is essential not only to improve their environmental 
performance and to find a rational way of in-company environmental work, 
but also to be able to provide to customers, financial analysts and the public 
in general a credible description about the results gained from the work with 
environmental management systems. Information about environmental 
performance is of vital importance for many purposes in business-to-
business activities, for green environmental procurement etc. The public 
demand for this type of information will likely also grow in the future 
followmg the increasing number of ISO 14001-certificate and EMAS 
registrations. 
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The public reporting element of EMAS, the environmental statement, is 
meant to provide this service for those companies registered under the 
scheme. The credibility lies with the requirement that the statement shall be 
validated by verifiers, who need to be accredited by an official accreditation 
body in the member country. The statement shall not only reflect the 
environmental policy, the environmental programme and the environmental 
management system but also the environmental performance in terms of the 
result of the environmental work in relation to the targets and objectives set 
for continuous improvements. 
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'The Nordic Wood Environmental 
Research Programme and Auxil
iary National Initiatives - An over
view' 

M Sc Britt-Inger Andersson, The Swedish Institute for Wood Technology 
Research (Trätek) 

M Sc Terje Apneseth, The Norwegian Institute of Wood Technology (NTI) 

Introduction 
The timber industry is important in every Nordic country except Iceland; 
even Denmark, which has few forests, is a major exporter of timber products 
such as furniture and building components. However, a large proportion of 
the timber industry in the Nordic countries consists of small- and medium 
seized companies, most of which lack the tradition, the resources and the 
capacity to undertake their own R&D. On this background the Nordic In
dustrial Fund, which is run by Denmark, Finland, Iceland, Norway and 
Sweden, found it appropriate to launch a framework R&D program named 
«Nordic Wood», that would promote Nordic timber products. 

«Nordic Wood» is organised by the Nordic Industrial Fund, which also 
contributes with 30% of the financing (cash). The national funds in the par
ticipating countries add 20% in the financing (cash). The remaining 50% is 
funded by the timber-products industry (either as cash or man-hours). Pro
gramme co-ordinator is Mr. Per T. Brenoe, from Denmark. The program, 
which has a total budget of NOK 130 mill., was launched in 1993 and ends 
in 1997. 

«Nordic Wood» consists of six sub-programmes, which are: 

/. Wood and the environment 

2. Improvement ofproperties of wood based products 

3. Timber as an engineering material 

4. Precision and quality in order- and delivery-systems 

5. New markets - new products 

6. Development of production systems 
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The «Nordic Wood» Environmental Research Programme 

Wood is generally looked upon as an environmentally friendly material, 
despite this it is often accused for not fiilfilling the requirements set by the 
customers and by official organs. 

Due to the esteemed importance the «Wood and the Environment)) sub-
programme was given the highest priority amongst the leaders of the indus
tries. It got a share of approx. 43 mill. NOK of the total budget of 130 mill 
NOK, i.e. 33 % which was more than initially planned. Three major projects 
were ftinded within «Wood and the Environment)). The Nordic Timber 
Council was appointed to manage the projects although only one of the 
projects was actually run by them. 

The three projects were: 

«Forestry - timber - environment)) 

• a marketing project j-un by the Nordic Timber Council 

«Building elements for the future)) 

• a technical study regarding the environmental properties of timber 
elements for the building industry prepared by a Finnish company 

^Environmental declarations of timber products)) with sub-project: 
«Emissions from timber products)) 

• a scientific project run by the Nordic timber industry and the wood re
search institutes and laboratories in Denmark (DTI), Finland (VTT), 
Norway (NTI), and Sweden (Trätek) to establish facts about environ
mental data for timber products 

«EnvironmentaI Declarations of timber products» 

Only this project is described. The project was established as a joint venture 
by more than 40 companies in Denmark, Finland, Norway and Sweden with 
the purpose of collecting data that could substantiate, in a scientific way, 
that timber products are environmentally favourable. The main principles in 
LCA-methodology was used, but not developed, in the project. Five 
wooden-products, produced in equally many branches of the wood-
industries, were investigated, each resulting in an environmental declaration. 
Collection and processing of data was carried out by DTI, NTI, Trätek and 
VTT. The project was finished in spring 1996, when a comprehensive report 
was published (only in Scandinavian). The Board of «Nordic Wood)) as well 
as the institutes, were keen to see that the declarations for all products had 
the same format, as this was thought to strengthen the image of Nordic tim
ber products. To achieve this goal a lot of work was performed by the re
search institutes to find a suitable format, which was later tested on the par
ticipating industries before it was approved as a standard for the Nordic 
Timber Products Declarations. 
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Some results from the project 

The overall objective with the nordic project was to assemble environmental 
facts, with a life cycle analysis perspective, about wood products. The proj
ect resulted in several inventories with useful facts and figures, see table 1 
and reference (l).The inventories were made with the perspective 'cradle to 
gate', were made according to an agreed format and were based mainly on 
annual average data. 

A system for environmental declaration of products was also developed, 
influenced on the international work performed by ISO 14 000 regarding 
type I I I declarations. A two page template was developed and agreed on by 
the participants in the project. In this template the information was presented 
in seven parts - 'the Company', 'the Product content', 'the Manufacturer 
process', 'the Use of the Product', the Recycling of the Product, 'the Envi
ronmental Profile' and 'Additional information and references'. 

Eight different environmental declarations were made in the project. Four of 
the declarations were made for a product common to many manufacturers. 
The other environmental declarations were made for a specific product, dif
ferent furniture, manufactured by a single manufacturer. Environmental 
declarations for products common to many manufacturers were made for 

• sawn timber 

• EUR-pallet and single trip pallet 

• glue lam beam 

• wood flooring 

An additional very valuable result is that a new awareness of environmental 
issues in the nordic wood working industry was built up and that a common 
knowledge-base in the field was built up. This new insight may together 
with other parameters such as high quality products lead to strengthening the 
competitiveness of the industry as a whole. 

Environmental issues 

The environmental issues concerning wood products were discussed by the 
participants in the project. For example, the representatives of 23 sawmills, 
NTI and Trätek, agreed that the environmental issues for sawn timber con
cern 1) forestry and biodiversity and 2) the origin of the sawn timber. Al l 
other environmental aspects are secondary. These views were reflected in 
the environmental declaration of 'Sawn Timber'. For wood floorings the 
environmental issue more concerned the use phase of the product and the 
lAQ (Indoor Air Quality) parametres. The emission of formaldehyde and 
VOC from the product in use and to what extent the emissions relate to al
lergy and other health aspects was considered in the environmental declara
tion of 'Wood Flooring'. Environmental issues change with time and 
knowledge, but also depend very much on the product and with whom you 
discuss. The environmental issues also depend on legislation and market 
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factors in the country to which the product is going to be exported. This has 
to some extent been thought of in the environmental declarations. 

Table 1. Environmental profiles of different wood products - some results 
fi-om the Nordic Wood project. References (1) and (2). 

Wood Emission to 
products: air (kg) 

Emission to Discharge to Energy use 
water (kg) ground (kg) (M.l) 

A common 
product: 

Sawn 
timber 

Forestry, 
sawmilling and 
mtemal trans
portation 
included. 
Based on 
inventories in 
1994 at 23 
Swedish and 
norwegian 
sawmills. 

Particle matter 0,2 

Carbondioxide 20 

Carbonmonoxide J ,5 

The emission is local 
and varies much 
between the sawmills. 
An average is there
fore not meaningful to 
give. 

V O C 0.2 

NO, 0,5 

so. <0,1 

Particle matter <0,01 Susp. Particles ca 0 

C O , 1,6 COD <0,001 

CO <0,1 

V O C 0,01 

NO, 0,03 

so. <0,01 

Ash 1,5 - 2,5 

Bark 2-15 
included gravel 
and stone 

Dispospal 0,04 -0,20 
for special treatment 
(process oil, grease 
etc) 

Oil 

Diesel 
(transport) 

40 

230 

Biofuel I 170 
(bark, chips, sawdust) 

Electricity 
(primary) 

Total: 

285 

1 725 

EUR-
pallet 
(piece) 
Forestry, 
sawmilling, 
manufacturing 
of the packag
ing, internal 
transportation 
and transporta
tion to a cos-
tumer in
cluded. Based 
on inventories 
1994 at 5 
Swedish pack
aging manu
facturer. 

Mine waste 0,5 

Ash 0,04 

Industrial disposal 
(plastic, wood etc) 
0,4 

Oil 

Diesel 
(transport) 

Biofuel (chips etc) 65 

Electricity 25 
(primary) 

Coal, Natural Gas, 
Coke 9 

Total; 114 

A speciflc 
product: 

Glue lam 
beam 
(1 m^). 
Based on an 
inventory made 
1994 from one 
Swedish manu
facturer of glue 
lam beam. 

Particle matter 0,2 

C O , 37.5 

CO 1.6 

V O C 0,4 

NO, 0,7 

SO, <0,1 

Susp.Particles « 0 , 0 1 

BOD « 0 , 0 1 

COD <0,0] 

Mineral waste 0,2 

Ash <0,2 

Industrial disposal 
(plastic, wood) 0,04 

Oil 

Diesel 
(transport) 

25 

336 

Biofuel (chips) I 547 

Electricity 1 176 
(primary) 

Coal, Gas, Coke 110 

Total: 3 194 
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Evaluation 

The goals set by the Nordic industry and the Board have been achieved, as 
the declarations have been well received by the industry, as well as their 
customers inland and abroad. After the project was finished, a many more 
declarations for specific products manufactured by other companies, and for 
various wooden products, have been worked out, using the same format as 
developed within the Nordic project. Some of the declarations have been 
translated to English, French and German. 

Other projects 

There are other projects in «Nordic Wood», and also some national projects, 
that ought to be mentioned due to their merits in connection with wood and 
the environment. 

«Nordic Timber Bridge Project» 

This is a project in «Nordic Wood» with the objectives of: 

• promoting timber bridges and to remove negative Nordic myths 
about timber in bridges 

• do research on timber bridges 

• providing relevant information to decision-makers 

The participants came from the timber industry, public roads administration 
and wood research institutes in the Nordic countries. The results were pub
lished as a series of 12 reports ranging from market surveys, to design crite
ria for joints and connections as well as guidelines for wood protection. 
Quite a few timber bridges have been built in the participating countries 
lately, and it seems that the authorities and the public will favour environ
mentally friendly timber bridges where it is feasible. 

«Environmental Barriers of Wood» 

Because there is a vast market for environmental barriers, and due to fierce 
competition from concrete and other materials, «Nordic Wood» supported 
this project that aimed at promoting the use of timber for envirormiental 
barriers. R&D work has been carried out by the wood research institutes in 
Scandinavia and Finland in co-operation with the timber industry, to find 
favourable solutions to barriers made of wood with respect to sound damp
ing, durability and design. The project even comprised a market survey. The 
design- and marketing parts were carried out by Trätek and NTI respec
tively. The results will be presented in the format of a book this year. 

22 



National projects 

«LCA for timber and furniture» 

The Danish Department of the Environment together with the Federation of 
Wood-manufacturing Employers have launched a big project to analyse the 
environmental conditions of wood- and wood furniture products in all stages 
of their life cycle. Amongst the objects are to establish the present status 
regarding: 

• the possibility to induce cleaner technology 

• exploitation of resources 

• how wooden products are reused 

One hopes to establish a basis for «green» product-development, avoid fu
ture environmental problems, and to improve the credibility when it comes 
to marketing of Danish wood- and fumiture products. The project that is 
managed by DTI, and has a budget of 3,6 mill. DKK, is planned to be fin
ished in 1999. 

«Environmental impact of painted wooden cladding during service life» 

The object of this Finnish project is to create LCA systematics for painted 
cladding, taking into account the service life and maintenance for different 
kinds of paint systems. The project started in 1996 and will be going on un
til the end of 1998. The project has a budget of approx. 1,5 mill. FMK, and 
is funded by TEKES (the Finnish Technology Development Centre) and the 
Finnish paint- and timber industry on a 50/50 basis. VTT which has the 
leading part, is creating the LCA systematics and performs the testing on a 
wooden house. 

«Environmental Declarations for Timber Frame Houses» 

In Norway six companies making timber frame houses are running an R&D 
project to investigate which criteria and parameters to be used in future envi
ronmental declarations. The project is funded by a 50/50 basis by the indus
try and the Research Council of Norway. Various parameters have been 
analysed for a specific flat from each company. NTI is carrying out the sur
vey. Based on facts and discussions, conclusions and recommendations have 
been presented in a report last summer. 

Sweden 
In Sweden, Trätek is carrying out work on several national environmental 
projects most of which are funded by TRÄFORSK respectively jointly by 
the Swedish National Board for Industrial and Technical Development 
(NUTEK), and the wood industries in Sweden. In this connection the fol
lowing projects ought to be mentioned: 

«Environmental Declaration of Timber Frame House» 

A comprehensive study of environmental parameters regarding single-
family timber frame houses was carried out during 1994-95 in order to pro-
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duce specific environmental declarations.. An environmental profile based 
on LCA-methodology from 'cradle to gate' and also indoor air quality as
pects and energy use during the life time of the house were included. The 
study was carried out by Trätek and Myresjöhus AB and supported by the 
Swedish Timber Frame House Manufacturers Council (STR). The project 
was financed by NUTEK. 

«Environmental Declarations/LCA of Windows)) 

Three window manufacturers, one manufacturer of aluminium profiles and 
Trätek have made life cycle inventories and also performed environmental 
declarations of specific windows, totally five (5) products. The Nordic for
mat was used and fiirther developed. The project will continue 1998 with an 
LCA analysis of windows based on the inventories in the first part. 

«Environmental Declarations of Wood Based Boards)) 

Five manufacturers of wood based boards (panels) and Trätek have per
formed life cycle inventories from the perspective 'cradle to the gate' and 
made environmental declarations of four (4) types of particle board and two 
(2) types of plywood. The Nordic format was used and fiirther developed. 
The project is to be finished by the end of September 1997. 

«Environmental Database - ECOLAB)) 

It is very important to collect and classify the environmental data from the 
LCI inventories made in R&D-project and by the wood working industry. 
That is to guarantee a certain quality in for example environmental declara
tions or LCA performed on the basis of such indata.Trätek has therefore an 
ongoing R&D-project conceming an environmental database for wood 
products based on the SPINE structure developed in a Nordic project. The 
databas called 'ECOLAB' is now widely used by other Swedish institutes 
and companies such as STORA, SCA and Ericsson. 

References: 

(1) Miljödeklarationer av träindustrins produkter. Sammanfattning med 
miljödeklarationer. NordicWood - Trä och Miljö, P 9702011, Trätek, 
Stockholm, 1997. (Rapporten finns även i NTI:s rapportserie) 

(2) Environmental declaration of glue lam beam. Nr 9608063E, Trätek, 
Stockholm, 1996. 
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LIFE-SYS WOOD: CONSISTENT 
L I F E C Y C L E ANALYSIS OF 

WOOD PRODUCTS* 
David Robson^ and Petra Esser, Centre for Timber Research, 
TNO Building and Construction Research, The Netherlands 

ABSTRACT 
The paper presents the progress on the running European project 'Life-Sys 
Wood'. This project involves 12 participating organisations from 8 countries. 
5 industrial companies and organisations are directly involved in the project 
and more are supporting the work in the different countries. 

The aims of this project are: 
• to compare LCA methodologies and combine the methodologies from 

the different project partners and with reference to the emerging 
standards into a consistent approach from all partners 

• to gain information on the life cycle analysis of specific wood products 
and wood raw material 
The wood products being analysed are: 

Basic material: Wood a raw material 
Primary processing + application: Structural beam; Wood in 
ground contact; Wood based panel products 
Secondary processing + application: Window frame and out of 
ground contact wood; Wood for flooring 

• to investigate the use of an easy to use knowledge transfer system for the 
LCA of wood products to make LCA information more accessible. 

The results of the project so far are: 
• a network of wood product LCA partners has been established 
• background literature has been collected 
• a decision list for wood product LCA methodology has been made and 

reviewed 
• a Data Input Module (DIM) has been made to standardise collection of 

data 
• a demonstration version of the proposed knowledge based system has 

been developed 
At the end of the project there will be a wide range of example wood product 
LCAs and easier access to the LCA information for industry through a 
knowledge based system. 

' This work was financially snpported by the E U FAIR project 'Life-Sys Wood: Consistent 
Life Cycle Analysis Of Wood Products' Contract No. FAIR-CT95-0726. The support of 
the European Commission and participating industries is gratefully acknowledged. 
^ Correspondence should be addressed to: Dr. David Robson, Centre for Timber Research, 
TNO Building and Construction Research, PO Box 49, 2600 AA Delft, The Netherlands 
(Phone +31 15 284 23 59, Fax +31 15 284 39 79. e-mail d.robson@bouw.tno.nl) 
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BACKGROUND AND INTRODUCTION 
Life-cycle assessment or analysis is a method used to consider the 
environmental impacts associated with the life-cycle of a system, function, 
product or service. Simple analyses of mass and energy content were first 
performed in the 1960s and 1970s. Since then LCA has developed to include 
a wide range of inputs and outputs to a product and to try and assess the 
effect of these on the environment. One problem with some LCAs was that 
LCA studies of the same product came to widely different conclusions 
(Heijungs et al. 1992). For this reason, in 1992 LCA experts produced 
guidelines which are becoming widely accepted (SETAC (e.g. Fava 1996) 
(latest version)). Other international groups have since adopted similar 
methodology (e.g. ISO 1996 a,b,c,d). 

The EU is one of the most sophisticated consumer markets in the worid 
(with a range of ecolabelling initiatives in, for example, Scandinavia, 
Germany and the EU). Environmental factors for both consumers and policy 
makers appear to be becoming increasingly important within Europe. 
Manufacturers and suppliers can influence consumer and possibly policy 
choice by providing high quality environmental product information. So far, 
this supply of environmental information has been done better by industries 
dominated by large scale industries (for example, the plastics industry and, 
later, by the paper industry). The solid wood and panels industry, which is 
made of a large number of relatively small scale industries, have been slow to 
respond with their own information. Despite the facts that wood is: the only 
short-term renewable industrial material; able to be disposed of at end of use 
with recovery of energy; and, largely CO2 neutral, the wood industry is still 
largely defensive about environmental issues. In addition, there are still 
problems with getting environmental information from researchers to product 
specifiers and policy makers in a usable form. 

The combination of developments in standard methodology and the lack of a 
co-ordinated approach within the wood industry (for example, LCA results 
difficult to access and methodology was not transparent) led to the setting up 
of the 'Life-Sys Wood' project in early 1995 and the funding of this project 
by the EC FAIR programme in December 1995. The project has several 
aims: 
• to compare LCA methodologies and combine the methodologies from 

the different project partners and with reference to the emerging 
standards into a consistent approach from all partners 

• to gain information on the life cycle analysis of specific wood products 
and wood raw material 
The wood products being analysed are: 

Basic material: Wood a raw material 
Primary processing + application: Structural beam; Wood in 
ground contact; Wood based panel products 
Secondary processing + application: Window frame and out of 
ground contact wood; Wood for flooring 

• to investigate the use of an easy to use knowledge transfer system for the 
LCA of wood products to make LCA information more accessible. 
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The project will last 42 months. We are now approximately half way through 
the work. In this paper we present some interim results, achievements and 
problems. 

METHODS OF WORKING AND METHODOLOGY 
The initial basis of the project methodology were the developing ISO 
standards ISO CD 14 040.2 and ISO WD 14 041 that were current at the 
beginning of the project (these have been superseded by the versions in the 
references (ISO 1996a and ISO 1996b). The stages of the methodology are 
outlined in Figure 1. In this study less emphasis will be placed on the impact 
analysis than on the other stages. 

Figure 1: L C A methodology flow diagram 

Goal Definition 

Scoping Study 

Goal 

Scope 

Inventory 
Analysis Inventory 

1 available 

y 

calc. 

data acq. 

reporting 

Peer Review 

Initial impact 
assessment 

Dissemination 

1 st impact 

Peer 

available data 

data 
acquisition 

calculation 

reporting 

Dissem. 

In addition, the project team meet to identify and develop solutions to the 
main problems with applying this methodology to wood products. The main 
problems identified within the project so far are: 
• the complexity of the wood products chain in comparison to other 

materials (e.g. integrated production of solid timber, wood composites 
and energy) 

• the boundaries between one product life cycle and another (e.g. what 
happens when a product is recycled at the end of one use) 
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• common terminology (e.g. terms used for wood processing in eight 
countries) and common processes (e.g. energy production and 
transportation in eight countries) so that information can be transferred 
and compared 

• how to deal with extensive land use and sustainable forestry in 
comparison with other products 

So far, seventeen methodology decisions have been taken by the project 
group. For example, there is one decision on the energy embodied in wood: 

Feed stock value (=embodied energy) will be included. The low 
heating value based on dry mass at 0% MC will be used, assuming 
100% combustion efficiency (Wot): 

Wot (MJ/kg) = (20.3 - 1.32) 

This may seem straightforward but it should be realised that there is 
considerable disagreement as to which heating value of wood should be used 
and how it should be averaged and calculated. Figure 2 shows examples of 
the various average heating values considered. 

Figure 2: The average heating values of wood considered in the 
project where Wh is the high heating value, Wot is the 
theoretical low heating value at 0% M C and assuming 
100% combustion efficiency, Woic is the low heating value 
at 0% M C and including realistic combustion efliciency, 
Won, is the low heating value including effects of moisture 
content and assuming 100% combustion efficiency and 
the Womc is the low heating value including effects of 
moisture content and including realistic combustion 
efficiency 

.MC (dry) V. 

• Wli 

• Wot 
Wotc 
Worn 
WonK 

New decisions on methodology are still being made and the existing revisions 
are reviewed twice before being finally accepted. 
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The major problem area for the project is still how to incorporate land use of 
forestry into an LCA and the effect of different 'sustainability' arguments on 
the LCA. 

RESULTS TO DATE 
The major results of the project so far are: 
• a network of wood product LCA partners has been established. This 

network is listed in Table 1 below. 

Table 1: The organisations and contact names of participants in 
the projects 

Organisation Contact Name(s) 
T N O Centre for Timber Research, Delft, The David Robson, Petra Esser 

Netherlands 

Swiss Federal Laboratories for Materials testing Klaus Richter 
and research (EMPA), Duebendorf, 
Switzerland 

Technical Research Centre of Finland ( V T T ) , Jyrki Mali 

Espoo (Uusimaa), Finland 

The Norwegian Institute of Wood Technology Rune Moen 

(NTI), Oslo, Norway 

Imperial College of Science, Technology and Bill Hillier, Richard Murphy 

Medicine, London, U K 

Tlie Swedish Institute for Wood Teclinology Britt-Inger Andersson 
Research ( T R A E T E K ) , Stockholm, Sweden 

Schauman Wood O Y . Savonlinna, Finland Eija Simonen 

Western-European Institute for Wood Preservation Filip de Jaeger 
(WEI) , Brussels, Belgium 

Tarkett A B Division Hardwood Europe, Per-Eric Stridsman 

Hanaskog, Sweden 

A B Gustaf Kachr. Nybro, Sweden Hans Braennstroem 

Forintek Corporation of Canada Jamie Meil (JKM Associates) 

Wayne Trusty (WBT 
Associates Ltd) 

In addition to these partners, there is also support for the project from 
companies and organisations within the countries taking part. 

• background literature and information has been collected. The partners 
are now busy with the collection of new LCA information on the target 
products. These will be presented in other presentations and posters at the 
conference. 

The outline process trees have been constructed. Each process tree 
contains five areas (Figure 3). There is still discussion as to the level of 
detail necessary and possible in these process trees. 
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Figure 3: The four process tree areas used in the project 

RAW MATERIAL 
(e.g. forestry) 

i 
MANUFACTURE 
(e.g. sawmilling) 

i 
USE 

(e.g. maintenance) 

CONSTRUCTION 

i 
WASTE MANAGEMENT 

(e.g. demolition and removal) 

• a Data Input Module (DIM) has been made to standardise collection of 
data 

One of the major problems identified within the project so far has been the 
different terminology that can be used to describe the same activities within a 
process or a life cycle. In order to overcome this problem a specialist data 
input module (DIM) is being made to gather similar information from all 
partners and for all countries. Other problems are that the same process may 
be done slightly differently in a number of countries or the same process may 
be split across several countries (for example, wood may be sawn and dried 
in Sweden and then made into a window frame in the Netherlands before use 
and finally disposal or the window frame may be made in Sweden and only 
used of and disposed of in Sweden). 

The first stage of the DIM attempts to overcome these problems by 
standardising terminology and processes (Figure 4) but allowing flexibility as 
to where and exactly how the processes are carried out (Figure 5). A 
subsequent second stage will allow the participants to allocate values to the 
inputs and outputs of the processes. 
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LIFE-SYS WOOD 

Figure 4: Manufacturing processes in the DIM. Note that the DIM 
process groups and sub-process groups follow the process 
tree headings in Figure 3. 
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LIFE-SYS WOOD 

• a demonstration version of the proposed knowledge based system has 
been developed 

One aim of the project is to allow non-experts to consult the knowledge and 
analysis collected in the project. This will be done using a 'knowledge based 
system' (KBS). In order to demonstrate and test the KBS a small 
demonstration version has been made. The 'demo' only covers the 
production phase. The product used for the 'demo' was a window frame. 
The 'demo' allows the user to chose the design and dimensions of the 
window, the wood type, country of origin, paint type and calculation method 
(Figure 6). The result is a summary of the life cycle inventory data of the 
chosen window and (at the moment) a graph of the energy use at different 
stages of the production process (Figure 7). 

In the final version, the KBS will include all products, a modular approach to 
production processes, all stages of the life-cycle and many more output 
options will be available. Users should also be able to choose different levels 
ofinformation detail. 

Figure 6: Selection screen for demo version of Life-Sys Wood KBS 
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LIFE-SYS WOOD 

INDUSTRIAL A P P L I C A B I L I T Y 
Only half of the project is completed so far. Much of the work presented is 
still in progress. However, it is hoped that the benefits for industry will be: 
• a wide range of example product LCA 
• an initial database of environmental product data 
• a modular approach that will mean that new products can be added to the 

database relatively easily 
• easy access to LCA information through the knowledge based system 

The project members are now concentrating on gathering the environmental 
information and combining this data into the knowledge based system. 

REFERENCES 
Heijungs,R; Guinee,JB; Huppes,G; Lankreijer,RM; Udo de Haes,HA; 
Wegner Sleeswijk,A; Ansems,AMM; Eggels,PG; van Duin,R; de Goede,HP 
(1992): Environmental Life cycle assessment of products. Centre for 
Environmental Studies, Leiden. 

Fava,J (1996): General principles of Life Cycle Impact Assessment. Report 
of SET AC working group meeting 4 December 1996. 

ISO/DIS 14040 (1996a) Environmental management - Life-cycle assessment 
- principles and framework. 

ISO/CD 14041.2 (1996b) Environmental management - Life-cycle 
assessment - goal and scope definition and inventory analysis 

ISO IWD 14042 (1996c) Environmental management - Life-cycle 
assessment - Impact Assessment 

ISO WD 14043 (I996d) Environmental management - Life-cycle assessment 
- Interpretation 

ACKNOWLEDGEMENTS 
The work of TNO in this project is financially supported by: 

Dutch Association of Timber Traders/Vereniging Van Nederlandse 
Houtondememingen (VVNH) 

Dutch Association of Joinery Manufacturers/Nederlandse Bond van 
Timmerfabrikanten (NBvT) 

Dutch Environment Ministry/Ministerie van Volkshuisvesting, Ruimtelijke 
en Milieubeheer (VROM) 

Western European Institute for Wood Preservation (WEI) 

3 3 



Kährs 
g'-oiip 

Floor Manufacturing 
and A 

Tradition of 
Environmental 
Commitment 

Hans Brännström 

E K A H R S GROU 

U u K t a l 

Ion,. 

Kän™ AB Gustaf Kähr, Nybro '<ähra 

\40YEN^^57-I997 Kährs 

Main Product 
15 mm MultMayer Parquet 

Top layer 

Middle layer 

Back layer, veneer 

3 4 



Kährs 
group 

Environmental work Certifikat~ 
ABGustMf Kahr 

S>bF..aii!»i;i;iiini!i 

H A K M H . l ) II f. K I I A I -T A.* . \ T T 

.A B C i U S T A F K Ä H R 
N Y U K ( I A N I . A t . t . N I N l i I .N 

T H E KÄHRS GROUP 

EMAS 
I S O l 

Kährs 
group Nybro Parquet 

J 
r ^ i p i n g i t c . ^ D^t 

'''liiP|. I'.b 
nergyi Bio fuel 

Kährs 
Wood-powder 

Kährs 

40 000 tons, equivalent to 19500 oil 
or 195 GWh 

Energy balance 1996. Nybro 

400000 

300000 

5 200000 

100000 

Energy 
ow n use 

Energy 
external 
delivery 

3 5 



Kährs 
g.oiip 

Environment Policy 
On r YtaoN B to • •> a»W p w » • m W k w a w mb • 1 ^RVM 

AJ GUSTAF KAHI 

- t 

Kährs 
E r o t p 

The environmental aspects will he taken 
into consideration at production and when 
developing products and processes 

Our suppliers will he involved in the 
environmental work. 

Kährs 
group 

Survey 
Marketing 
positioning 

Kährs 

Economical 
importance \ Commitment 

Awareness 

Structural 
performance 

Continual 
Improvement 

Recycling 

Recycling of paper and plastics 

Plastics [ ] Corrugated paper Paper other 

Kährs 
group 

Important 
part 

Cooperation 
^ with 

j r T r ä t e k 

Routines 
Ear ly environmental evaluation 

of new products and processes. 

Kährs 
VOC from the manufacturing 

1983 1993 1996 



Building Component Manufacture 
from Well-managed Resources -
the Benefits of Environmental 
Management Systems 
Speaker: Richard Burbidge, Chairman, Richard Burbidge Limited, 
Oswestry, United Kingdom 

Richard Burbidge Ltd is a medium sized ($50 million) manufacturer of 
timber components for the building and d-i-y markets, primarily in the UK, 
and Ireland, with increasing sales to France and Germany. 

The main product platforms are stairparts (spindles, newels, handrails); 
shelving; mouldings and flooring. The company uses a wide range of 
timbers, primarily pine, hemlock, sapele, oak and a range of panel products 
including MDF. The primary manufacturing processes are moulding and 
turning. 

The company is family owned and currently in its fourth generation, 
enabling a long term view. 

The current debate on the 'environment' in Western Europe is led by the 
environmental NGO groups. This has benefits in their ability and 
commitment to raising and publicising issues which industry and 
governments may prefer to ignore. They are also commercially 'neutral' 
and cannot be accused of having a vested interest. 

The problem however is that their worthy approach is based on a 
moral/ethical world view, which in its extreme form extends into the 
political/economic dimension, with the advocacy of a non-capitalist, non-
market, anti-business system. 

It is this rhetoric and 'evangelising' which often serves to alienate many 
businesses. This leads to companies either ignoring the issues, taking an 
antagonistic/confrontational position, or reacting positively only if there is a 
perceived marketing advantage. 

This is unfortunate as it leads to an assumption that environmental issues 
are a 'problem' and can only ever be a 'cost' for business. 

At Richard Burbidge Ltd, we reject that view. We believe the environment 
is actually a positive business opportunity which can be approached within 
the existing management framework. 
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The fact is that efficient businesses always are seeking to find ways to 
reduce their input costs and their process costs. 

This is standard management practice - we reduce labour costs, negotiate 
lower prices with suppliers and improve productivity and efficiency 
constantly. 

And what is the key message from the environmental groups? That we 
must reduce our inputs - we must use less. Less materials, less energy, less 
pollution. 

Although the starting point - the philosophical belief - may be different, the 
end result is the same. 

If we as a timber processor reduce the amount of waste in our processes, i f 
we extract more economic output from the timber we buy, then we are 
achieving both an economic and an environmental gain. 

This is the basic philosophy we take to environmental issues and it leads to 
two important consequences. 

First, although we are a timber using company, we do not allow 
forestry/timber issues to dominate our environmental approach. Issues such 
as energy, waste, pollution levels from the production processes are equally 
important - we have to take an integrated approach. 

Second, we recognised that i f anything was to actually happen in the 
company, then the environmental issue had to be embedded in the 
management systems, in the day-to-day operating processes. 

The model is clearly the development of quality management systems -
indeed i f 'quality' was the issue of the 70's and 80's then the 'environment' 
is the 90's equivalent. 

Having successfully experienced the merits and benefits of the ISO 9000 
process, we saw the advantage of taking a similar approach with the 
environment. 

In undertaking this project, we were greatly assisted by TRADA, the UK 
research and development organisation, who helped guide us through the 
pioneering stages. 

The audit they helped to prepare identified many key issues for us to 
address - including policies on sourcing timber - and the processes are now 
being installed in the company. 

At this stage we have not submitted to ISO 14000 audit for several reasons. 
First, we have not yet finally addressed all the issues to our satisfaction and 
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some, particularly on forest sourcing, are influenced by events outside our 
control. 

Second, we are reviewing the targets for continuous improvement which 
need to be realistic and, third, we believe the ISO 14000 standard may 
develop further - it is a relatively new standard and we are not convinced it 
has fully 'stabihsed'. 

However, achieving the certificate is in many ways the least important part. 
It is planning and implementing the procedures that produce the real results 
both in economic gains and environmental benefits. 

It is a process we wholeheartedly recommend to others. 

Thank You. 
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Environmental Auditing Systems in 
Small and Medium-sized 
Enterprises of the Wood Industry 
and of the Woodcraft 
Dr. Margot Scheithauer 
Institut flir Holztechnologie Dresden, Germany 

Avoidance or reduction of the burden on the environment is the target of all 
ecological measures. 
In the past few years especially in the field of environmental protection in the 
wood trade and industry considerable efforts have been made. 
In 1994 a study was made in Germany [1] involving about 50 businesses 
with a total turnover of 3 .8 billion DM. Among wooden furniture 
manufacturers the share of investment for environmental protection 
compared to their total investment was about 43% and continuing to 
increase (1991 only 24%). These investments have mainly been made with 
respect to wood dust, vessel installation and surface processing. 
Firms should make their investments public in order to benefit from it, 
against their competition. 
The firms may participate voluntarily according to the VO Nr. 1836/93 of 
the European Council, of July 29, 1993 in a common system for 
environmental management and environmental declaration. 

The ihd - Institut flir Holztechnologie Dresden - has published an 
Environmental Manual [2] which is tailor-made for the wood trade and 
industry and meant to support the firms in this branch on the difficult way to 
their obtaining a validated environmental declaration. 
This manual consists of three parts: 
Part I : Environmental Management 
This part, besides the requirements to the firm internal management system 
with its individual business elements, mainly deals with motives which are 
both in the focus of the public and in the interest of the firm. 
Part I I contains a survey of valid legal standards in the field of environmental 
protection in the wood industry, especially concerning protection against 
hazardous materials, immission prevention, water protection, prevention and 
disposal of waste. 
Part I I I provides guidance for setting up an internal environmental manual 
for the company. This part has been set up as a collection of forms. As soon 
as a business has completed these with their relevant data, they have fulfilled 
the necessary preconditions for the issuing of an environmental declaration. 

A presentation of a promotional project of Deutsche Bundesstiftung 
Umwelt (German Federal Foundation for the Environment), that has 
scientifically been accompanied by our institute [3] [4], will follow. This 
model with its newly buih joiner's workshop is an example of how, even 
though directly bordering on a housing estate, the requirements of 
environmental protection may be fulfilled excellently. 
The initial situation may be summarized as follows: 
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- Location of the workshop in the middle of a housing estate 
- Restricted circumstances with dissipated production, considerable 

transport expense, high risk of damaging constructional components 
- Installations, including heating and waste disposal, waiting for renewal 
- Deficiencies of safety at work, health and environmental protection 
- Annoyance to the inhabitants by smoke, solvents, dust, noise 
Consideration resulted in the pilot project for an ecologically fiiendly joiner's 
workshop. The following measures were taken: 
1 Ecologically friendly design of a workshop to be built 
and the surrounding area, including measures aimed at avoiding any 
annoyance to the neighbourhood. 
All machinery, equipment and required materials have been arranged inside 
the building, and there is no other storing of material around the workshop. 
The outside walls of the building have been built of breeze-blocks for reasons 
of heat and noise protection and only about 20% of the area is glazed. 
The roof has got a window along almost the whole length of the building, 
lighting the machine and bench rooms and even the store room sufficiently. 
At the same time it serves as ventilation. 
2 Noise Reduction 
All doors and windows are sound-proofed in order to keep sound immission 
as low as possible. 
Additionally the ventilators for the extremely noise-intensive chip-exhaust 
plant have been housed in a closed room in the basement, and the pipes to 
and from the ceiling filter and those that lead along the chip silo have been 
coated with sound-absorbing materials. 
A wall between the bench and the machine rooms prevents the noise 
annoying the employees. 
3 Reduction of Wood Dust Annoyance 
Work Place: Due to the housing of the ventilators in the basement there is 
low pressure in the piping system of the chip exhaust plant and no wood dust 
can be emitted. Apart fi'om the usual central exhaust of all wood processing 
machinery, a special variant of stationary bench exhaust has been applied for 
the first time, which proved to be very efficient. The system has been 
developed from a similar design in aviation, where it is applied against 
hazardous grinding dusts. 
All benches are equipped with exhaust connectors (flap valves) of this central 
exhaust device and may be used on demand. Thus wood dust concentration 
in the bench room reaches a level of about 1.3 mg/m' (2 mg/m^ are 
admissible). 
Emission over Roof: The wood dust concentration outside was measured at 
a maximum of 0.45 mg/m^ air. 
According to Regulation for Limiting Emissions of Wood Dust 20 mg/m^ air 
are admissible. The result falls short of the admissible value considerably. 
4 Reduction of Solvent Concentration in the Air 
Work Place: The spray room has been equipped with a water-sprinkled wall 
absorbing varnish vapour, with an enlarged water basin and fresh-air fed 
fi^om the ceiling. 
In the dry room a floor exhaust and a blow distributor for the warm air 
needed for drying have been installed. 
By means of these measures the solvent concentration at head level of the 
sprayer is far below the MAK (Maximum Workplace Concentration) values. 
Emission over Roof: The overall carbon concentration is measured at the 
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waste air outlet of the varnishing plant. For plants which do not require 
permission and in which varnish-spraying is done manually, there are no 
limits for solvent emissions [5]. During the spraying process varying emission 
values of around 30 ppm overall carbon concentration were measured, at a 
volume flow, however, of only 4,425 Nm^/h. 
5 Heat Recovery 
A separation of varnish particles up to a degree of 99% by means of varnish 
spray separation panels enabled recovery of a percentage of the heat 
contained in the waste air for fresh air heating. 
A heat recovery system has been integrated into equipment of the spraying 
and drying room. It consists of heat exchangers in the waste air ducts and a 
heat storage buffering the heat accming at irregular times, until it is needed 
for fresh air heating. 
The heat storage has been designed in such a way, that the three pump 
circuits of the heat recovery system may hydraulically be disconnected. 
This may later facilitate the application of alternative energy resources. 
The efficiency of this heat recovery system according to its users is at about 
40 to 50%. 
6 Energy Use of Arising Wood Residues/Heating System 
A l l arising wood and wood materials left over are collected, chipped i f 
necessary and stored in the chip silo {250m?). 
According to the calculations for the new building, the heating requirements 
during the heating period can be fully covered by burning of wood residues. 
This burning system that has a nominal heat performance of 250kW, is 
housed in the lower part of the chip silo and has a fully automatic underfeed 
furnace. Also the waste air cleaning system maintains the waste gas levels 
within the limits according to the Regulation for small burning systems (dust 
150mg, carbonmonoxide 500 mg per m^ air). 
The measured concentration values for dust were at a maximum of SSmg/rn^, 
for carbonmonoxide at 320mg/m^. 
The heating system consists of so-called ceiling radiators, fixed underneath 
the roof beams. 
So there is a relatively homogenous temperature distribution horizontally and 
vertically across the room. 
7 Reorganization of the Area around the Workshop 
It should not be forgotten that the area surrounding the firm has been 
reorganized with new bushes, hedges and trees. Even the existing water 
biotope has been preserved and included in the planning. 
By the measures undertaken on this production site, the requirements for 
environmental protection have been met in full; the inhabitants of the 
adjacent housing estate are not being annoyed by the joiner's workshop. 
Having arrived at this stage, the firm is going to build up an environmental 
management system step by step. The environmental declaration then 
remains to be only a matter of formality. 
Despite the generally high expenditure and investments in the field of 
environmental protection, the small and medium-sized enterprises in the 
wood trade and industry hesitate to install an environmental management 
system. There is hope that more and more firms are getting ready to 
demonstrate their commitment to long-term efforts by issuing an 
environmental declaration thus activating firms that have neglected 
environmental protection up to now. 
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Dialogue and reflections about 
market aspects on environmental 
certification of wood products 
and/or forestry 
Introduction by Olle Stendahl, Trätek 

Short papers by Dr. Chris Gill, Chairman of TRADA Technology Limi 
ted, UK, and President of Network EURO WOOD 

and 

Mr. Rune Brandinger, Chairman of the Independent 
Swedish Sawmillers' Association 

Olle Stendahl: 

The matter of certification of wood products has grown to a hot issue during 
recent years. This is basically not because of differences in opinion regarding the 
need for forestry and wood processing industries to develop and adapt sustainable 
methods. It is more a question of the institutional framework and ways of 
communicating with the market. And marketing managers choose of course the 
strategy which give them the best chance to strengthen their market position. 

The Nordic timber producers have already met some demands from their buyers 
to certify that their timber originates from sustainable forestry. However, so far 
the measures are marginal. 

From North America, a number of market research projects have been re
ported. The most recent one, by Vlosky and Ozanne, Ref. 2-3, reflects the 
opinion of the market, devided into two categories, "Consumers" and 
"Business-to-Business costumers". Another study conducted 1996 by Han
sen and McAlexander shows the Retailers perspective [Home Depot (US) 
and Sainsbury's (UK) interviewed]. Ref. 7.The results are summarized in the 
attached 3 graphs. 

This American study indicates that the market generally does not demand 
certified products, but there is a defined group of buyers prepared to pay a 
premium. 

Dr. Gill, from your British (and also Network Eurowood's) perspective, what is 
your opinion on how the market will react and develop? 

Are the buyers prepared to pay a premium? 
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Dr. Chris Gill: 

Thank you Olle for the opportunity to comment on this topic - which has 
certainly, as you say, become a very important issue for the timber industry over 
the last few years and will undoubtedly remain with us - probably for ever. 

By way of a comment perhaps I could start by sharing with you an experience 
which really happened to me one Saturday several years ago 

My own conclusion from this is, that while people pay lip service to the 
importance of environmental matters, there is a long way to go before consu
mers will pay a significant premium for wood products certificated as having 
derived from sustainably managed sources. This view is to some extent suppor
ted by the market research you quote OUe. The wood enthusiast, purchasing 
DIY timber may pay a small amount in absolute terms for this assurance. Faced 
with the larger investment, as in a chair in your example, there was less wil
lingness to do so, and faced with the large investment, represented by a new 
timber frame home, the willingness to pay a premium had diminished even 
further. 

The behaviour of business-to-business purchasers, especially in the hard-nosed 
building industry, is even less reassuring. Our experience in the UK is that 
builders are reluctant to pay a premium even for properly dried, properly graded, 
fit-for-purpose timber and would at present be unlikely to agree to pay a further 
premium for environmental certification. Of course the larger companies are 
more responsible than many of the smaller ones - but there is a very large 
number of small builders. 

In conclusion, there needs to be an increase in the practical awareness of the 
environmental advantages deriving from the use of timber, and of certification 
systems for timber production and supply. These systems must not be a burden 
and they must be capable of delivering sufficient certificated timber - otherwise 
purchasers may be driven to other materials, in the mistaken belief that they are 
environmentally preferable. 

While the environmental pressure groups have fulfilled an important function in 
drawing attention to shortcomings in forestry management in parts of the world 
- and will no doubt continue to do so - we do not see their role as certifiers or as 
accreditors of certifiers. In the longer term, we see EMAS and ISO 14001 as 
playing a part of increasing importance in this sector. 

Thank you for this opportunity for comment. 

After this British view, we will ask Mr. Rune Brandinger, Chairman of the 
Independent Swedish Sawmillers' Association, about his opinion on the 
certification issue. 

4 4 



Mr. Brandinger, you have challenged parts of the Swedish wood based industry 
for their preference for the FSC (Forest Stewardship Council) as certifier. What 
is your advise to the timber industry in this issue? What is the best way to build 
up confidence for wood products? 

Mr. Rune Brandinger: 

My advice is simple: stay away from FSC, concentrate on ISO, in Europe 
combined with EM AS. 

Why is it necessary to strengthen confidence in wood products? Recycling is the 
key environmental concept and recycling is the very heart of shaping and using 
wood products. 

But that is not obvious for the consumer. And the competitors have of course 
other stories to tell. That means that we have to inform the consumers about a 
number of facts about forestry and timber production. 

Then, the problem is the low credibility when an industry tries to describe itself, 
maybe especially so about its environmental work. We need to bring in a third 
party that is well-known, competent and independent. That is the certifier. 

1 prefer ISO/EMAS to FSC, mainly for two reasons: 

ISO/EMAS are already established all over the world (ISO) and in Europe 
(EMAS). Why bring in one more symbol and name? There are already too 
many! 

FSC's principles and working methods have proved to be difficult to adapt 
to the fragmented structure or Swedish forestry and Swedish timber in
dustry. ISO/EMAS are more flexible - and more credible and well-known. 

Ref 1 Retailer Perspectives on Third-Party Certification 
Eric Hansen, Asst. Prof./Ext. Forest Prods. Mktg. Spec, Dept. of 
Forest Prods., and James McAlexander, Assoc. Prof, Dept. of 
Mgmt., Mktg., and Int'l . Business, Oregon State Univ., Corvallis, 
Oreg. 

Ref 2 Consumers Willingness to Pay for Environmentally Certified 
Wood Products 
Lucie K. Ozanne, Lecturer, Dept. of Mktg. and Econ., Lincoln 
Univ., Canterbury, New Zealand, and Richard P. Vlosky, Asst. 
Prof., Louisiana Forest Prods. Lab., Louisiana State Univ. Agri. 
Ctr., Baton Rouge, La. 

Ref 3 Forest Products Certification and Business-to-Business 
Customers 
Richard P. Vlosky. Asst. Prof, Louisiana Forest Prods. Lab., Loui
siana State Univ. Agri. Ctr., Baton Rouge, La., and Lucie K. Ozan
ne, Lecturer, Dept. of Mktg. and Econ., Lincoln Univ., Canterbury, 
New Zealand. 
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Evironmental Management in 
Forestry and Timber Processing 
Mr Mikael Eliasson and Mr Olof Johansson, AssiDomän, Sweden 

This manuscript will be enclosed separatly. 
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Creating the Market for Secondary 
Hardwoods 
by Dr Peter Bonfield and Keith Maun 
Centre for Timber Technology and Construction 
Building Research Establishment Ltd 
Garston, Watford WD2 7JR 
Tel 01923 664254. Fax 01923 664785. E-mail bonfieldp@bre.co.uk 

Pressure to know the source of timber in joinery and construction has never 
been greater and is increasing. In addition to demanding accurate 
information on the suitability of a species for a particular end-use, 
consumers want to know more about its origins and environmental 
credentials. Changes are occurring rapidly in all markets and in the producer 
countries that have traditionally supplied timber to the UK. The current 
reliance of the UK on a relatively low number of hardwood species to satisfy 
its market needs is a situation that can and must change. The market still 
needs tropical hardwoods with high levels of performance to meet the end-
use requirements which cannot be met by other timbers or wood products. 
The successful identification, evaluation and promotion of altemative 
timbers can help to secure a better balance in timber supplies. This wil l help 
to reduce pressure, avoid exhaustion of current supplies which may come 
from environmentally vulnerable sources and protect the timber industry 
from the threats posed by non-wood materials. 

The Construction Directorate of the Government's Department of 
Environment, Transport and the Regions (DETR) anticipated this trend and 
have commissioned a programme of work at the Centre for Timber 
Technology and Construction (CTTC) at the Building Research 
Establishment to help create a market for altemative hardwood timbers. 
BRE have: 
* carried out a rigorous review of the supply situation in the UK 
* identified altemative hardwood species with good environmental and 

technical attributes 
* assessed their fitness for purpose for joinery and construction 
The work started in 1993 and has generated a considerable quantity of 
valuable information. This paper gives a short overview of some of the more 
important findings. 

The UK Market 
BRE commissioned a survey in 1992/93 of 74 hardwood stockist members 
of the Timber Trade Federation. Although it is now over 3 years since this 
took place the general situation is unlikely to have changed significantly. 
The survey revealed that of 86 hardwood species stocked in the UK, only 18 
were widely available. These included: ash, beech, iroko, mahogany 
(African and Brazilian), the red merantis, oak (American and European), 
ramin and teak. A further 13 species (including birch, elm, greenheart, white 
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meranti and virola) were less commonly stocked and the remaining 55 
species (including balsa, ekki, jarrah and walnut) were kept by very few 
stockists. 

Six temperate and 9 tropical hardwoods satisfied over 60% of total 
consumption. This clearly indicates a heavy trading emphasis on a relatively 
small number of species. This 'conservatism' results from a number of 
factors, but principally: 
* consumer and specifier preference 
* cost 
* availability, consistency and quality of supplies 
* fitness for purpose 
Most of the timber finds use in the UK construction industries (structures, 
marine structures, interior joinery, doors, windows and repair) and accounts 
for over 65% of the hardwoods consumed. The remaining material is used in 
fumiture, transport and other end-uses. Although the total consumption is 
low when compared with the volume of softwood consumed in the UK, 
hardwoods represent an important high value market sector. 

International market 
hi recent years, a number of important factors have brought about changes in 
the way the major producer countries supply tropical hardwood to the 
international market. Temperate supplies are also expected to change. 
Among the main reasons for these changes are: 
* curtailment of exports through the introduction of levies on 

exported sawn wood 
* increasing requirements for 'value adding' within the producer 

countries to provide a greater economic retum 
* growth in internal demand for industrial or non-industrial uses 
* reduced availability due to conversion of forests to agricultural land, 

and 
* economic and environmental factors reducing demand in the user 

countries 

Secondary species 
Harvesting only those 'primary' tree species preferred by the traditional 
intemational market leaves a high proportion of the production of many 
forests under-valued and often wasted or, at best, burned for fuel. Many of 
the 'secondary' species 'left behind' are capable of efficient use in the world 
timber market but there has been a lack of specific technical information on 
their useful properties and availability. 

Accurate and up-to-date information is therefore the key to promoting more 
efficient use of existing forest resources. The process of gradual change 
from traditional sources of supply of a relatively small number of well-
known species to sources that include plantations and lesser-known, less-
well-used species depends upon such information. 
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Candidate secondary species 
The CTTC studies have identified sixteen secondary hardwood as candidate 
materials with the highest potential for success in the market place. These 
are listed in table 1. They include 3 temperate hardwoods form North 
America and 13 tropical species from a range of traditional and non-
traditional sources. The basis on which the selection was made included: 
•availability from 'well managed' forests (see separate box on certification) 
•technical attributes likely to make them fit for purpose 
*availablility in the volume and quality required, from reliable and 
consistent sources 

Some of the species are relatively well known, but the their supply source 
less so. For example, plantation teak can now be sourced from several 
countries including Ghana, Nigeria, Cost Rica, Trinidad and Tobago and 
Tanzania. Traditionally teak has been sourced from indigenous forests from 
countries such as Burma and India. Users have well established expectations 
of performance of this material. Wood characteristics (for example rate of 
growth) are significantly affected by the forest site conditions and 
management practice employed. This can have a major impact on technical 
performance and properties such as hardness, density, strength, movement 
and natural durability are among properties that can be enhanced or reduced. 

Assessing performance 
The process of establishing relevant and up-to-date information is well-
advanced. CTTC is carrying out a very comprehensive series of tests to 
evaluate specific properties relevant to general construction and joinery uses 
in the UK. Tests are being conducted to new European Standards, where 
relevant, on a range of properties including: 
•Durability: in-ground, out of ground, as well as accelerated weathering and 
frmgal tests 
•Physical and mechanical properties: density, moisture content, bending 
strength and stiffiiess, compression, impact, hardness, growth characteristics 
•Stability, shrinkage and movement 
•Machinability: rip-sawing, crosscutting, morticing, tenoning, profiling, 
drilling, planing 
A great deal of essential information has now been generated and a large 
proportion of this is published already (see reference list) 

Next steps 
The performance assessments all the 16 species will be completed later this 
year. This information together with that relating to the supply situation wil l 
be used to select a few species with the highest potential for success. In 
order to demonstrate the suitability of these species for use, it is intended to 
introduce trial components into the domestic housing sector. In addition to 
allowing some monitoring of on site performance, it wil l clearly 
demonstrate to local authorities, housing associations and the building 
industry that alternative hardwood species to have a place in the market. 
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T A B L E 1 Secondary species with potential new or wider use in UK 
joinery and construction 

Common Name Botanical Name Origin of Supply Resources 

Widespread in North 
America 

American Red Oak Quercus spp. Less commercial 
timber from USA 

Resources 

Widespread in North 
America 

American White 
Oalc 

Quercus spp. 
principally Q.alba 

lesser commercial 
timber from USA 

North America 

Andiroba Catapa guianensis "Lesser known" 
timber from latin 
America 

Widespread 
throughout the 
Amazon region 

Calophyllum 
(Bintangor in 
Malaysia) 

Calophyllum spp. "lesser known" 
timber from Papua 
New Guinea 

S. 

Indigenous 
throughout Oceana, 
also in South America 

Celtis 
(Africa) 

Celtis spp. "lesser known" 
timber from Africa 

Widespread 
throughout the 
Tropics 

Daboma Piptadeniastrum 
africanwn 

west and Central 
Africa 

Gmelina Gmelina arborea "Plantation timber" 
from tropical regions 

Widely established in 
plantations (mainly 
for pulp) throughout 
the tropics 

Kamarare Eucalyptus deglupta "Plantation timber" 
from Papua New 
Guinea 

— ^ _ 

Widely established in 
plantations (mainly 
for pulp) throughout 
the tropics 
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Niové Staudtia stipitata "lesser known" 
timber from Ghana 

Indigenous and 
widespread in 
Southerly Central 
Africa 

Rubberwood Hevea braziliensis "Plantation timber" 
Malaysia 

Rather short and 
small diameter "by
product" from 
extensive latex 
plantations 

Taun Pometia pinnata "Lesser known" 
timber from Solomon 
Islands 

Also from indigenous 
forests of Papua New 
Guinea 

Tatabu Diplotropis purpurea "Lesser known" 
timber from Latin 
America 

Teak 
(Ghana) 

Tectona grandis "Plantation timber" 
from Ghana 

Plantations 
established in Nigeria 
& Tanzania, Costa 
Rica, Trinidad & 
Tobago 

Vitex Dillenia spp. Solomon Islands & 
Papua New Guinea 

Yellow Poplar Liriodendron 
tulipifera 

lesser commercial 
timber from USA 

North America 
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A European alternative for 
producing engineered wood 

By Dr. Hans-Dietrich Sitzler, G. Siempelkam GmbH & Co., Germany 

When comparing different materials, e.g. concrete, material from stone, 
steel and wood for material efficiency at low production input - wood has 
turned out to be one of the most eco-friendiy products. 

For applications which demand the use of materials that offer high load 
bearing capacities with minor elasticities (building and construction) a so
lution has been found - engineered wood. 

We are sure that this group of products may turn into an important sup
plement to or even a substitute for solid wood, as especially the latest de
velopments are apt to meet the very high demands on the European 
market. 

Strand products and their markets 

Engineered wood always consists of veneer strips or strands. 

Siempelkamp has already been working on this kind of products since 
1975; development includes production technology as well as necessary 
machinery technology. Finally in 1986, a Siempelkamp ContiRoll started 
continuous production of a special OSB-type in US-America. 

What is so special about engineered wood? 
The main concern is that the very good physical properties wood offers in 
grain direction remain effective in the engineered product. 

Unlike veneer strips, strands can be produced from logs which have less 
favourable properties; at the same time strands offer additional possibili
ties for designing different engineered wood products. 

Being "long wooden flakes", strands extend longest into grain 
direction. 

Strand widths should maximally be one fourth of the length, ena
bling the strands to be oriented into the direction required. 

Strand thickness is considerably smaller than its width, enabling 
spreading of flat strand layers. 
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The different applications required by the market have originated two de
velopment trends for strand products; as Europe has always been keen on 
making optimal use of any possible technologies, we are sure both trends 
are to be developed in the future: 

1) OSB 
The important characteristics of the present three-layered OSB 
may be optimized by consistent improvement especially of 
the strand production and 
the press technology. 

Such panel-based products offer many applications: 
roofing 
interior decoration 
wooden frame construction for buildings 
(industrial) floors 
shuttering panels 
packaging 
do-it-yourself use 
furniture (future designs) 

2) Engineered wood and beams 
Engineered wood and strand beams may serve as structural mem
bers. In most cases they are designed as one-layered products with 
strands optimally oriented in one direction. 
These products are mainly applied in the building and construction 
industry. Besides, their application may be of interest where higher 
properties and rigidities are required: 

as supporting members for roofs 
floors 
walls 

to ensure structural precision for larger crates, boxes (packaging) 

as highly-stressed floors for the building and automobile industries 

for scaffolding. 

As yet, this range of products has only played a secondary part in 
Europe, while engineered wood holds a fast increasing share of the 
US-American market. 

Pressing process 

Before going into the products already stated, let us have a closer look at 
the pressing processes and their applications available. 
Fig. 1 gives us an idea: 
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OSB is manufactured on multi-daylight as well as ContiRoll sys
tems, with the continuous presses enabling shorter pressing times. 
Heat is only supplied through the mat surface, hence the max. pro
ducible board thickness is limited to approx. 40 mm. 

Nonetheless, OSB-properties may be optimized ftirther by employ
ing the strand preheater developed by Siempelkamp; 
advantages: 
additional reduction of pressing times and 
improvement of product qualities. 
A strand preheater can only be employed in a continuous pressing 
system, not in a multi-daylight plant. 

Strand preheating, however, also enables the production of con
siderably thicker products, offering thus a continuous production 
system for engineered wood, if combined with a ContiRoll! 

Siempelkamp single-daylight steam presses are suitable for pro
ducing "thick boards"; in US-America these presses produce suc
cessfully engineered wood (LSL). 

Strand preheater 

The pressing processes stated in Fig. 1 show that continuous production 
of strand products depends on strand preheating. 
In the following we shall examine functioning and effects of the preheater. 

Fig. 2 shows the SIEMPELKAMP Conti-preheater including sup
ply system; in the forming line, it is arranged right in front of the 
ContiRoll; 
while being conveyed through the preheater, the mat is evenly 
heated to a preset temperature by means of conditioned hot air 
flowing through it. 

Siempelkamp has developed a system called CoiUiTherm, which 
combines a preheater with a ContiRoll line, this system provides a 
wider range of technological applications. 

Effects on the pressing process are shown in Fig. 3: 
the bottom graph illustrates the temperature rise in the core of a 
non-preheated mat; 
the top graph shows the temperature rise in the core of a mat pre
heated to 70° C - 90° C. In the main press, lower pressing forces 
are required, as strands already plasticize during preheating; 
see pressure graphs. 

In the preheater, heat is transferred by condensation of the steam content 
of the hot air flowing through the mat; this process only lasts for approx. 3 
- 15 seconds - depending on the mat thickness. 
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One effect is that binding agents cure faster; but there are another two im
portant advantages for the pressing technology used in the production of 
optimized OSB, beams and engineered wood: 

a) strands plasticize in the preheater, consequently they make better 
contact in the product, which improves the physical properties in
cluding the swelling values. 

b) due to steam condensation in the preheater, fmal moisture of the 
strand product rises, ranging closer to the "conditioned moisture". 

Optimized OSB 

Let us start with some general remarks on OSB. Fig. 4 shows the devel
opment of OSB production woridwide illustrating the significant growth 
of the OSB share. 

However, the majority of OSB is produced in US-America, where it is in
creasingly superseding structural plywood. (Europe presently holds a mea
gre 6 % share of the worldwide production volume.) 

Nonetheless, OSB is being more widely considered in Europe, although 
applications here require optimization of some physical properties (please 
also see the latest European standard EN 300). 

This applies especially to: 

MOR to achieve smaller elasticities 
the surface characteristics (sanded/unsanded) to enable 
lamination/lacquering 
the swelling values. 

Some measures aim to improve OSB: 

strand preheating: in addition to the above advantages achieved by 
strand preheating, strand plasticization results in sealed surfaces. 

new, improved resin systems 

use of extremely thin strands, especially for the surface layers 

adaptation of the pressing program to achieve dense surfaces. 

Fig. 5 illustrates that properties of "good European OSB products" al
ready distinguish from those of the US-American products, as they serve 
different applications. 
Fig. 5 also gives clues on possible optimizations. 
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But we have to face the facts: 
research on "optimized OSB" cannot be concluded, until the ratio 
surface lamination quality : production input has been worked out. 
Despite every effort to obtain sealed OSB isurfaces, their qualities will 
never equal those of MDF and particleboard. 

Current research and development will show, whether it is reasonable to 
extend applications of optimized OSB to the furniture industry (e.g. 
shelves with low bending). 

Such development is supported by our experience gained from Siempel-
kamp Combi-lines, which produce boards with a strand core and a very 
thin 
fibre surface layer. 

Engineered wood and beams 

Successful production and use of engineered wood and beams depend on 
whether we manage to transfer good wood properties, i.e. rigidity and 
strength, into the engineered wood product. 

Using the Contitherm system that combines a strand preheater with a 
ContiRoll as well as the 3D stränder developed by Esterer, Wurster and 
Dietz enable a new production method for the so-called 3D-strand beam. 

This development was started three years ago and has brought about some 
interesting results: 

strand production included in the saw mill, thus improving material 
efficiency by reducing the waste 

production of optimal strands which may be processed to strand 
beams and engineered wood. 

Strand production 

A most interesting solution for strand production has been developed by 
Esterer, Wurster & Dietz (see Fig. 6). The entire equipment consists of fa
miliar sawmill components, which have been modified for their special 
tasks. 

The equipment works in the SIEMPELKAMP R&D-Centre at Krefeld. 

The de-barked log runs between two saw units; the strand width 
required (e.g. 25 mm) is obtained by spacing the saw blades 
accordingly. 
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The fläker knives spiral on the two flaker discs; each knife pro
trudes by the strand thickness (e.g. 1.3 mm) from the preceding 
one. 

One turn of the flaker discs conveys the log by the strand length 
defined ( e.g. 200 mm). 

Thus we are able to produce strands fixed in all three dimensions (3D 
strands). 

3D stränder can be used in sawmills; raw material efficiency is raised by 
exploiting the waste (see Fig. 7). 

It is also possible to focus on strand production, which results in a lower 
sawn timber portion. In this case, the weights of engineered wood would 
be considerably higher than stated in Fig. 7. 

Resination and orienting 

Naturally, optimal, large strands enable a comparably low binding agent 
consumption. 

Fig. 8 compares the rigidities achievable by the solid wood employed and 
by the engineered wood products. 
Some basic considerations when optimizing beam products: 

The advantage of long strands is evident, though lengths beyond 
200 mm bring about only little improvement. Some plant for the 
production of engineered wood process strand lengths of approx. 
300 mm, but these strands are difficult to convey. Strand lengths 
ranging between 150 - 200 mm seem optimal to us. 

Fig. 8 also proves how the strand product's MOE depends on a 
good orienting grade, which is facilitated by 3 D strands, as they 
can be optimally oriented owing to their consistent width. 

Preheating and pressing (ContiTherm) 

The oriented mat is preheated and finished in a ContiRoll system to form a 
beam product (to be cut in any length whatever). 
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Results and comparison 

Fig. 9 lists data on beams from 3 D strands produced from spruce; these 
strands were resinated with isocyanate, preheated to 90° C and pressed. 

Compared to solid wood, we have to take into account the higher density 
of beams from 3 D strands. (In addition, we entered the reference values 
taken from the new OSB standard EN 300). 
This verifies a comparably good transfer of wood properties. 

Fig. 10 also shows a comparison with other engineered wood products: 

beams from 3 D strands do not quite meet the values achieved by 
the parallam beams made out of veneer strips; nonetheless, they 
are quite close! 
One has to take into account that 3 D strands are produced from 
less favourable raw material. 

beams from 3 D strands have more favourable properties than 
LSL produced on SIEMPELKAMP steam presses. 

Summarizing one can say that research and development have driven for
ward the technology for the production of engineered wood and beams; 
this is an important reason why this type of product has come to be more 
and more interesting for the very demanding European market. 
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Siempelkamp 

Zenlrale Forschung 
und 

EnhMCKIung 

Pressing processes for the manufacture of OSB, beams and engineered wood 

Plant 

multi-daylight press 
( surface - heating ) 

ContiRoll 

strand preheater 
and ContiRoll 

single-daylight -
steam press 

Product 

OSB 

OSB 

OSB 

beam 
engineered wood 

beams 
engineered wood 

(and other products) 

Thickness range 

6 - 40 mm 

6 - 40 mm 

6 - 40 mm 

20 - 100 mm 

20 - 140 mm 

Density profile Pressing factor 
(using phenoHcresJn) 

12 -18 sec/mm 

10-13 sec / mm 

8 -10 sec/mm 

8 -11 sec / mm 

1,8-4 sec / mm 

- 1 -

Siempelkamp 

CONTI - preheater with supply system 

Zenlrale Forschung 
und 

—] EnftMcWung 

air heater 

steam/air 
mixing 
pipe 

tiermal 
oil 

-f 

SICO - CONTI - preheater 
us8?ce3icn PRE 

- 2 -
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strand preheating for OSB 
Comparing the pressing diagrams with and without preheating ( 70 and 90° C ) 

Zentfale Forschung | 

EntvMcklung 

pressure [bar] / distance [mm] 
300 

250 

temperature [°C] 
150 

125 

200 100 

temberature 

1100 = 17,8 sec 
100 = 37 sec 

1100 = 69 sec 

with strand preheating 

— without strand preheating pressure 

distance 

1 1.5 
time [min] 

us STOaOlOl PRt 

20 

18 

16 

14 

12 

o 10 -

6 -

4 -

2 -

World production of OSB 
1980- 1996 
in million 

0 
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FESYP - annual report 1996/97 
Author: Ward Williams 
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year 

1990 1992 1994 1996 
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Siempelkamp Comparing different OSB properties 
with those of particleboard and IMDF 

Basic thickness 11 -12 mm 

Zenlrals Forschung 
und 

EnlvMCKIung 

Particle 
board 

MDF OSB 
good 

American 
board 

OSB 
good 

European 
board 

O S B 
optimized 

Strand length 
Strand width 

mm 
mm 

75 
4-40 

8 0 - 1 0 0 
5-30 

75 . 
. 5 - 3 0 

Strand thickness S L mm 0,75 0,65 

Strand thickness C L mm 0,55 • 

resin S L : UF UF P h e n o l M U P F , j> M U P F / M U P F + I S O 

resin C L : P h e n o l / I S O M U P F / I S O M U P F / I S O / M U P F + I S O 

Board density kg/m> 680 - 700 760 - 790 ca. 640 660 - 700 ^ 660 - 700 

MOR N/mrrf 2 0 - 2 2 3 3 - 3 8 

MOR II N/mm' 39 36 J ' S x i^^ 6 5 , ' ^ '/ 

MOR 1 N/mm' 16 2 0 - 2 5 . . . • . 34 . 

MOE 
MOE II 

MOE i 

N/mm' 
Hlmrri' 
N/mm* 

2600 - 3200 4000 - 4500 
7000 
1850 

6000 - 7500 
2500 - 3200 

- s l i ^ u l ^ ^ i 8 5 0 0 ; ^ - ^ , • • 
4000 

IB ^4/mm' 0,6 0.79 0,47 0,7 •.•••1.4 

Thickness swell 24h / % 1 9 ( b ) 1 2 ( b ) 1 6 ( a ) 8 - 1 0 ( b ) 7 , 5 - 8 ( b ) 

IB after boil test 0,02 - 0,04 * 0 , 1 5 - 0 , 2 * • ' • 

i) Irsi j .r . lo .\STSl lOH, tmplr » c IS2x nitt • nol required by US sUniUrd; reijuired b) EN }00 

b) 1c>l lo IN, snple ,uc 50 x 501 

- 5 -

Siempelkamp 3 D Stränder 
of Esterer, Wurster und Dietz 

Stränder disk 
for strand length of up to 200 mm 
and strand thickness of 1.3 mm 

extraction / guide jnfeed / guide 

Zentrale Forschung 
uod 

En^A^cKlung 

saws 
for strand width of 25 mm 
adjustable 

- 6 -
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Siempelkamp 
improved efficiency in saw mills bvT 

- 3D-Strander by Esterer, Wurster und Dietz and 
- Strand - beam production plant by SiempelkampI 

Zenlrale Forschung 
und 

EnlMCklung 

sawmill 

s a w n timber 
45 % (beams / panels) 

^ 55% 
logging waste 

100 % raw wood 

s a w n timber 
4 5 % (beam./panels) 

55% 
strands 

Strand- Balkenanlage 
mit ContiRoll - P r e s s e 

engineered wood 
40 % (strand beams) 

15% 
logging 
waste 

Siempellomp 

MOe[%] 
100 

80 

60 

40 

20 

How do strand length and orienting grade influence 
the MOE of engineered- wood 
( f o r strand th ickness approx. 0.8 mm ) 

Zenlrale Forschung 
und 

Entwicklung 

(n - i c i i l i i i j ; i-rado [ % | | 

Nil 

100 150 200 
strand length [ m m ] 

250 300 
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Siempelkamp 

Zenliale Forschung 
und 

Enlvucklung 

1 Comparing beams from 3D - Strands with solid wood 

MOE (N/mm^) 
MOR (N/mm^) 
IB (N/mm^) 
24h - swelling (%) 
V100-IB(N/mm^) 
density (kg/m^) 

beams from 
3D-Strands 

spruce 

12900 
70 

0,8-1,0 
9 -13 

0.5-0,6 
660 - 690 

solid wood 
spruce 

11000* 
78* 

2.7* 
3 - 5 

470* 

EN 300 ** 
0SB4 

4800/1900 
26/14 

0,4 
12 

0,13 

• mean values acc. to Kollmann 
" OSB as structural members for moist-room application 

us«»oioiw«t 

Siempelkamp Properties and Stiffness of Beams 
Zenlrale Forschung 

und 
EnlvMcklung 

Modulus of rupture ( N / mm' ) 

SW PA LSL 3D 

SW" 

allowable 
Modulus of rupture (N / mm' ] 
50 

Spaice. solid 
wood PA i 

( mean value acc. to Kollmann ) 

SW PA LSL 3D 

ParaBam LSL I 

Modulus of elasticity ( N / mm' 

14000 

10 000 

4 000 

2 000 

Long strand 
lumber 

SW PA LSL 3D 

3D-Strand beam 3 D n 

- 10 
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Requirements on Wood, Paint and 
Construction - A New Approach to 
Achieving Durability in Above 
Ground Applications 
Prof. Ingvar Johansson 
Trätek, The Swedish Institute for Wood Technology Research 
P.O.Box 5609, S-11486 Stockholm 
Sweden 

Trätek has during the past 5 years been working with quality assurance of 
wood products in above ground applications without using preservatives. 
The first product within the concept is now on the Swedish market and wil l 
soon also appear on some neighbouring markets. The product, the quality 
assured wood siding, is called the kauna panel. We hope that the 
environmental advantage of not using preservatives as well as the extended 
maintenance intervals of the product will be profitable for the producing 
companies. A life cycle analysis is in progress. 

Description of the concept 
Wood sidings have not been entirely free from problems in the last decades. 
Some modem paints, particularly acrylic emulsion paints, have been found 
to have a too short service Ufe. 
They have required maintenance too often. House owners have sometimes 
discovered that the boards are badly decayed, even though the paint may be 
in good condition. 

Given this situation, Trätek set the goal to develop a high-quality wood 
siding product, which should be rot-resistant without the use of 
preservatives (an important marketing issue in these environmentally 
conscious times) and to have a 50 percent longer maintenance interval than 
today's products. 
Subgoals were the development of quality specifications for constmction, 
for the raw material, and for coatings. 

The new siding product is made from spruce sawn from the centre of the 
log. Spmce was chosen instead of pine for its superior water-repellent 
qualities and low penneability to moisture. This is also the traditional choice 
in Sweden. 

Fast moves for fresh timber 
The most innovative aspect of the production process is the rapid pace of 
the material flow, beginning with the felling of the trees in the forest and 
ending with the factory priming. One aim of this is to prevent micro
organisms - fungi and bacteria - from establishing themselves in the wood. 
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Another aim is to ensure that the wood surfaces are in the best possible 
condition for priming. 

The traditional requirement has been that wood for siding boards shall be 
'free from blue stain'. We know today that this is not enough. Even before 
the blue colour appears parts of the wood may already be affected by fiingi, 
making the wood more water-absorbent and causing increased moisture 
contents and an enlarged risk of decay. Morover, there are other types of 
microbial activity in wood which do not reveal themselves by colour 
changes. 

The material flow has therefore been planned so that there is no time for 
fungal and bacterial attack. The time from the felling of the tree to the 
conversion of the log in the sawmill must be no more than four weeks. The 
time is made this short so as to allow a margin even in bad weather and in 
remote parts of the country. 

The time between conversion and drying must be no more than 24 hours. 
The main reason is to prevent bacterial and fungal attack. Another reason is 
to minimise splitting of the wood. 

Once the timber has been dried, time is no longer a critical factor and focus 
of attention shifts to moisture. The dried timber must be stored so that its 
moisture content remains below 20 percent. In practical terms this means 
that the timber must be stored indoors under dry conditions. 

Coating methods guided by modern adhesion theory 
After the timber has been resawn into boards, these must be primed within 
60 hours. This is because a fresh surface is essential for a good interaction 
between the wood and the coating. A freshly exposed wood surface is 
"selfcontaminating": resins and other natural extractives quickly exude from 
the wood, fonning a thin film which prevents a coating from wetting the 
surface. 

Extensive tests were carried out on spmce from different parts of Sweden to 
determine how wettability of the surface decreases over time. The time 
allowable between resawing and priming was set according to those tests. 

The choice of primer allows the contractor and end-user some freedom in the 
choice of final coating. The quality-assured siding product is currently 
treated with a solvent-bome alkyd primer. Research and development has 
been continued and a more enviromnentally inoffensive water-borne primer 
has been tested and proven to have excellent performance. 

In multi-coat systems it is the primer, rather than the top coat, that is 
primarily responsible for the waterproofing of the wood surface. Hence it is 
important that the siding product is properly primed before being fixed in 
place, as this increases the durability of the coating. I f an untreated surface is 
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exposed to sunlight, rain and wind, it ages rapidly and soon becomes 
unsuitable as a substrate for painting. Even a couple of weeks' exposure of 
the surface can halve the life of a coating system. 

With the factory-primed, quality-assured siding product, the builder is free 
to wait for suitable weather before starting to paint on site. For example, i f 
the siding is mounted in November, it does not need not be painted until 
May. 

Rune mark - a guarantee of fabrication quality 
Seventeen companies are participating at present. Five of them have so far 
achieved certification. 

The companies involved in the development project have set up a system 
for the quality assurance of the siding products. The system, designed in 
confonnity with ISO 9002, focuses on three areas: 
* the raw material, 
* the coating, 
* and the siding construction and fixing. 

When the system is in operation manufacturers of products will have the 
right to use a special symbol, the Old Norse rune for 'k' (kauna), which will 
function as a guarantee of manufacture and quality. 

Before a manufacturer may supply boards marked with the rune symbol, 
they must pass an exacting quality audit and inspection of their product by 
personnel accredited for certification of systems under ISO 9000. 
Monitoring will be by annual audits of the manufacturer's operations. 

A product for the quality-conscious buyer 
The producer guarantees that the product is correctly processed and handled 
up to its delivery to the building site. At that point, the builder or contractor 
who fixes the siding takes over responsibility. The product wil l therefore be 
delivered with instructions for: 
* on-site storage and handling, 
* proper treatment of the end grain, 
* constmction and fixing, 
* and finishing. 

Good economic sense in the short and the long term 
Is quality-assured wood sidings more expensive than traditional products? 
It is actually not more expensive. Factory priming is cheaper than priming 
on site, especially i f the painting is done by a contractor. For the property 
manager, the longer maintenance period results in savings over the life of the 
product. 
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Thermowood - Modified Wood for 
Improved Performance 
While heating wood at temperatures over 200 °C does significant changes in 
the hemicellulose components of wood (xsylan and glucomannan) occur. 
Especially the xlylan of wood has been discovered to decompose during heat 
treatment. At the time of heating disappears hydroxy 1 groups from the 
hemicellulose stmcture because water splits off. The hydrogen bondings 
between the carbohydrate chains decrease which causes lower water 
resistance. At the same time sorption and swelling decreases and rot 
resistance increases. 

The effects of heat treatment on wood's properties have been studied in 
many connections. In the oldest studies temperature has usually been under 
200 °C ( Tiemann (1920), Stamm and Hansen (1937), Seborg et al. (1953), 
Stamm (1956), Stamm and Beachler (1960), Kolman and Schneder (1964), 
Kollman and Fengel (1965), Burmester (1973), Mailu et al (1974)). 

In the newest studies that are based on wood's partial pyrolysis using of 
shielding gas has treatment temperatures up to 150 °C been researched. 
(Dirol (1993), Bourgois at al. (1988, 1989) and Giebeler (1989). 

VTT Building Technology's Wood Technology group has developed heat 
treatment further (TEKES objective study 1992 - 1995). At the method 
aqueous vapour is used as wood's shielding gas and the temperature span is 
180 - 250 °C. In that case thermo-modifying Finnish spmce following 
results have been reached (Viitaniemi, P. and Jämsä, S. Modification of 
wood by heat treatment, VTT Publications 814): 

• The equilibrium moisture content decreases 43 - 60 % 

• The shrinkage and swelling decreases 30 - 80 % 

• The biological resistance (decay resistance) has been improved depending 
on the treatment circumstances and the product is in the best case equivalent 
to naturally decay resistance wood. 

• The strength decreases 5 -25 % 

• The colour darkens variably 

The changes above are demonstrated more precisely by the function of the 
heat treatment in the pictures 1-3. X-axis represents the specimens weight 
loss during the heat treatment, the moisture was reduced out. Y-axis 
represents the attributes change. For example the picture 1: If the weight loss 
in the heat treatment is 10 % (x-axis), the shrinkage and swelling decreased 
72 %, the bending strength 14 % and in the EN 133 decay test the weight 
loss caused by the fungi is about 3 %. 
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In a joint project with the University of Jyväskylä's institute of chemistry's 
department of applying chemistry we have been able to discover the 
chemical changes occurring in the components (pentoses and hexoses) of 
hemicellulose. 

According the current conception the decomposing of the hemicellulose is 
one of the starting reactions of fungi's decay mechanisms. The one in 
question decomposing goes on with the help of reactions like enzymical 
hydrolysis and some oxidative Fenton-reactions. The releasing 
disintegration products are conjectured to work as substrates of the factors 
participating in the dissolution of cellulose. 

In the study has also appeared that the changes caused by the heat treatment 
occur mainly in the wood fibres S2-lamella. The layers are shreded and 
therefore the strength of the wood is decreased. 

The project is continued as a product development intention together with 
the industry. The objects of the product development undertaking are 
wooden products that are exposed to weather such as garden furniture, 
exterior coating lumber and casement frames. Also the objects that benefit 
of the departure of resin of the wood, the increased ability of terminal 
insulation and the better durability of the coating. 

The study can be utilised in the development of environment friendly wood 
protection of new generation and wood based ecological building and 
repairing. Furthermore the study aims to promote the knowledge of wood 
properties for the better usage of wood. 
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Life Cycle Inventory of Wooden 
Single-family Houses 
M.Sc. Peter Stenfelt, Myresjohus AB, Sweden 

Myresjöhus AB 
Myresjohus AB has been making timber-frame houses since 1927. It is now 
the largest individual manufacturer and one of the most financially sound 
timber-frame house manufacturers in Sweden. 

Myresjöhus has two manufacturing plants situated in Myresjö and Vrigstad 
in the middle of the county Småland in the south of Sweden. 

Myresjöhus has concentrated on two main product areas: individually 
commissioned homes and estate projects mainly for the Scandinavian 
market. Myresjöhus also manufactures houses to satisfy the specific local 
regulations on major export markets, such as Germany, Russia and Japan. 

In 1996 Myresjöhus delivered 770 houses and the tumover was 485 MSKR. 

Environmental History 
When I started to work in the wood industry in 1989 no customers, whoever 
they were, asked about products and materials in environmental relations. 
The questions were about prices and options like skylights, bay windows 
and verandahs. 

The first questions about materials came in the beginning of 1993. Our 
customers started to ask about declarations of contents for paint, glue and 
putty. So we passed these questions on to our suppliers. Many of them 
couldn't give us a proper answer and most of them didn't understand why 
people bothered about this. This was the first sign of the fact that people 
started to worry about the surrounding world and their own health in our 
branch. 

M)a-esjöhus started to work with environmental issues in an active and 
strategic way in 1994. We asked ourselves: what do we know about how our 
factory and our products affect on the surrounding world. We found out that 
there were areas where we lacked knowledge such as transports and 
emissions. About that time we got a proposal from the Swedish Institute for 
Wood Technology Research - Trätek to cooperate in the project: LCI of a 
wooden single-family house. We made a pilot study during the summer of 
the same year. 
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The Life Cycle Inventory 

In September 1995 we decided to make a Life Cycle Inventory for the house 
"Ulrika", a one storey house in the Myresjöhus product mix. 

This house represents an ordinary Swedish wooden building: 
• One storey house 121 m^ 
• Concrete roofing tiles 
• Prefabricated W-trusses 27° 
• External wall units with cover boarding and 24 cm insulation 

• Solid Concrete Slab Foundation 

We performed the LCI in five steps: 

Planning 
• Constituting a work group 
• Planning of time schedule and budget 

Preparation 
Many of the data needed is found among the employees of the company so 
it's important to involve everybody in the project. 
Collection of the following data: 
• Suppliers' products, sites and environmental declarations 
• Material constants 
• Work environment 
• Waste sorting 

Inventory 
• Quantity calculations from drawings and specifications 
• Study of factory layouts and working processes 
• Focus on wastage and energy consumption 
• Inventory of every element in production, storage and loading 

Documentation 
Decide the extent of the documentation. 
I f you are plaiming to make more than one declaration it is very wise to gain 
more facts than you need for the moment. 
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Evaluation 
Question to be asked: 
• Is the inventory and documentation work done? 
• What wil l the environmental declaration look like? 
• What facts shall we present? 
• Is there an existing model that we can use? 
• Was the result what you expected? 

Problems with an L C I for a prefabricated wooden house 
• Complex products consisting of many materials 
• It isn't a finished product that leaves the factory 
• A house is used during a long period of time 
• Demolition of the house will be in a fiiture society 

How is Myresjöhus using the environmental declaration 
today? 
During week 34 we asked our sales offices around the world i f they could 
give us some examples of questions related to environmental issues that they 
received from our customers the week before. 
There were 107 questions sent to us. That means that our organization 
receives about 100 questions every week related to environmental issues. 
Five representative questions were: 
• How high is the emission fi"om the chipboard? 
• Do you use PVC carpets? 
• Is the insulating material environmentally friendly? 
• Is it possible to make a solar energy conversion in the fiiture? 
• How high is the energy consumption? 

Thanks to the environmental declarations and the underlying facts we are 
able to answer most of these 100 questions per week. 

Future needs 
Today we have environmental declarations for three houses that are 
representative for our product mix. A goal for the nearest future is to get 
statistic facts so that we can have some sort of general declaration for one 
square meter of a Myresjöhus house. Because most of the houses are 
designed and manufactured individually for each customer. 

We are also lacking some tools in our product development. It is a very hard 
work to take environmental issues into consideration i f you want to do it 
with an LCA-perspective. We have some feeling for this today when we are 
changing our product but we can't be sure that we are doing the right things. 

It will be very important for small companies in the future to have a network 
of competent people for their technical and environmental development. 
From the experience of this project I am sure that Trätek will play an 
important role in such a network. 
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Wood Products L C A in Canada - A Review 
by J . K . Meil and W . B . Trusty, The ATHENA™ Sustainable Materials Institute, Ottawa O N , Canada 

Introduction 
Buildings and building materials play a significant role in affecting global energy and 
resource use. Fully 10% of the global economy is dedicated to constructing and operating 
homes and offices, and buildings consume one sixth to one half of the world's physical 
resources (25% of the annual global wood harvest). A few months of building 
construction can directly and ind'nectly consume more resources and generate more 
pollution than a decade of building operation. The Canadian Wood Products Industry is 
answering the environmental challenge by supporting the efforts of the ATHENA™ Institute 
and by participating in the multi-sector led Canadian Raw Materials (Inventory) Database 
Initiative (CRMD). This paper provides a brief overview of the ATHENA™ research program 
and model including sample results contrasting wood, steel and concrete designs of an 
office stmcture. It also highlights the wood industry's participation in the CRMD initiative. 

ATHENA™ Institute 

The ATHENA™ Institue represents the natural evolution of the ATHENA™ Project started in the 
early 1990's by Forintek Canada Corp., with the supprot of Natural Resources Canada. 
Central to the Insritute's development plan is the ATHENA™ systems model which assesses 
the relative life cycle environmental implications of various building or assembly designs. 
The goal is to encourage the selection of material mixes that will minimize a building's hfe 
cycle environmental impact. 

Currently, the ATHENA™ model encompasses steel, wood and concrete structural products 
and assembUes, and covers hfe cycle stages from natural resource extraction through 
manufacturing of individual products to on-site construction, including all related 
transportation. It provides a full environmental inventory as well as a summary set of 
selected impact indicators. 

ATHENA™ will be expanded to include additional building materials and the operations stage 
of a building life cycle as well as its demoUtion and disposal. A prototype version of the 
model has been released to a limited number of reviewers and work is proceeding on a 
commercial version. 

As a test of the model the Environmental Research Group at the University of British 
Columbia undertook an as.sessment of three alternative designs of a typical three-story 
office building. All three designs have a concrete foundation and underground parking 
level, with varying strengths and quantities of concrete depending on the above-ground 
structure, and with a reinforced concrete elevator shaft as part of the vertical structure. The 
above-ground structural designs have the following key features. 

Wood structure: plywood floor and roof decks with concrete topping to floors; 
prefabricated engineered wood joists; glulam beams and columns; wood framed plywood 
sheathed shear walls. 

Steel stmcture: galvanized steel roof and floor decks with concrete topping to floors; open 
web joists; wide flange beams; hollow stmctural steel section columns; steel braced shear 
walls. 
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Concrete stmcture: cast in place reinforced concrete flat-plate floor and roof slabs; cast in 
place reinforced concrete columns; cast in place reinforced concrete shear walls. 

Figure 1 shows comparative ecologically 
weighted resource use, energy use, solid 
waste and greenhouse gas results for the 
three designs. The energy, greenhouse 
gas and solid waste results are broken 
down in the figure by activity stage -
resource extraction, manufacturing and 
on-site construction. The resource use 
results apply to only the extraction 
activity stage. 

These results are based on Canadian LCI 
inventory data for typical or average 
manufacturing technologies and 
practices, with the energy use and 
greenhouse gas results taking account of 
transportation. While we have used 
wood, steel and concrete as convenient 
labels for the three designs, every design 
is in fact a mix of materials, even at the 
structural level. Of course, Figure 1 
doesn't tell the whole story. We haven't 
yet seen the total design results when the 
complete envelope and operating energy 
are taken into account. 

Canadian Raw Materials Database 
(CRMD) Initiative 

The CRMD is a voluntary indusuy led 
initative with the primary objective of 
providing Canadian life cycle inventory 
(LCI) data profiling resource-based 
commodities. Essentially six very 
different industries (aluminum, glass, 
plastics, steel, paper and wood) have 
come together and agreed on a common 
"cradle-to-gate" LCI methodology to 
facilitate voluntary improvements in 
products and production processes. It is 
not intended to foster cross product 
competition, but rather to establish an 
environmental benchmark for each 
industry as well as to provide 
information to downstream commodity 
users so they can prepare a complete 
environmental profile of their finished 
products (e.g., a home builder or treated 
wood producer in the case of wood). 

The key features of the CRMD initative 
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include: 

(1) voluntary participation and consensus-based methodology; 
(2) cross-sector indusuy-led; 
(3) supported and encouraged by government; and, 
(4) peer reviewed results. 

Between the six industries, sixteen raw materials are being studied. The Canadian wood 
products industry has chosen to focus its efforts on a LCI of softwood lumber. The 
Canadian Wood Council, Forintek Canada Corp. and the Canadian Forest Service are 
coordinating the wood products industry's participation. To-date, twenty-two softwood 
lumber mills from across the country have volunteered information and provided data on 
their harvesting and milling operations. 

From the Canadian wood products indusUy's perspective the benefits of participating in 
this pro-active initative are multi-faceted and include: 

• supports environmental management and pollution prevention; 
• provides customers with reUable and needed environmental data; and, 
• contributes to a positive image for the industry. 

It is expected that by December 1997, all the data will be analyzed and made public under 
the auspices of Environment Canada and the Canadian Standards Association. 

Summary 

Since 1990, the Canadian wood products indusuy has actively supported and conuibuted 
to the development of new tools and information to foster an improved understanding of 
the environmental impUcations of using wood both at home and abroad. The ATHENA™ 
modeling tool and the CRMD initative represent two important ongoing efforts for getting 
objective and scientifically sound environmental information into the mainstream debate 
wliich to-date, has been too often characterized by a misleading limited focus. It is 
important that all wood producing countries work together to foster a better environmental 
understanding of wood products globally. In this regard, the EU Life-Sys Wood Project 
represents a step forward; one that the Canadian wood products indusUy supports 
wholeheartedly 
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Life cycle analysis of the EUR pallet 
Nicolas de MENTHIERE, Head of wood and sawmilling Department 

CTBA, France 

1 - FORWARD 

Today, the criteria concerning respect of the environment form an essential 
component of competition between marterials. 

Recent European regulations on recycling of packages have intensified the 
attention given to these aspects throughout the life of products. 

Convinced of the necessity of using a namral and renewable material, the 
French wooden pallet producers (manufacturers, reconditioners, renters) have 
decided to prove the ecological nature of their products by means of an 
objective analysis. For this purpose, they requested the "Centre Technique du 
Bois et de I'Ameublement" (CTBA) and ECOBILAN to perform an analysis of 
wooden pallets. This project was supported by the Ministry of Agriculture and 
the National Environmental and Energy Control Agency (I'Agence de 
I'Environnement et de la Maitrise de I'Energie - ADEME). 

It was decided to work on the EUR 800 x 1200 pallet, the characteristics of 
which are perfectly defined, and to retain the three main species used for the 
production of pallets in France : maritime pine, Scots pine and poplar. 

2 - CONDUCT OF THE STUDY 

The analysis of a product life cycle conducted in accordance with the 
ISO 14040 sery norms is broken down into four steps : 

- definition of objectives 
- inventory (or "ecobalance") 
- interpretation of impacts 
- proposals for improvement 

The aim of the smdy is to situate the wooden pallet in packaging clearly with 
respect to competing materials. 

The inventory phase consists in drawing up a balance of the material and 
energy flows at the frontiers of a system representative of the product. In this 
case, the system retained ranges from forestry harvesting work to final 
elimination of the pallet (e.g. by incineration). 

Five subsystems were defined for the requirements of the study and, for each 
subsystem, a functional unit to which flows shall be referred : 

- Forestry work (round m3), 
- Sawing (sawn m3), 
- Assembly of pallets (the pallet), 
- Use of the pallet (rotation), 
- End of life of the pallet (pallet). 
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The data required were collected by CTBA during monitoring of the following 
activities : 

- 7 forestry sites representative of the different types of cut and different 
species, 
- 3 saw mills (1 for each species), 
- 3 pallet producers (1 for each species). 

These data have been completed by test concerning both drying of sawn 
timber for pallets or assembled pallets, and the waste resulting from 
incineration of the pallets. A survey of users, renters and reconditioners will 
enable the main characteristics of the life of an EUR pallet to be defined 
(service life, number of rotations per year, repairs rates, etc). 

The data as a whole have been processed by ECOBILAN after definition of 
the rules concerning the imputation of consumption and wastes to the various 
products. Sensitivity tests for the different parameters enable transposition of 
the results to other pallet models (e.g. 1000 x 1200) to be studied, or evenmal 
improvements to the balance by a change in the production process. 

3 - RESULTS 

The results ot this survey are available and have been published according to 
the rules defined in Standard NF X 30-300. 

Extracts from some result tables. 

CONSUMPTIONS FOR 1000 C Y C L E S 

WOODEN P A L L E T SYNTHETIC 
P A L L E T 

COAL (kg) 5,6 41 

NATURAL GAZ (kg) 0,84 310,0 

OIL (kg) -25.0 75.0 

WATER (kg) 33,0 4300.00 

WOOD (kg) 3,2 -

STEEL (kg) 37,0 -

PRIMARY E N E R G Y BALANCE 

Renewable 22550 200 

Unrenewable -3600 20200 



EMISSIONS INT K G FOR 1000 C Y C L E S 

WOODEN P A L L E T SYNTHETIC 
P A L L E T 

CO^ fossile (kg) -17,2 931 

SOx (kg) -0,091 1,1 

NOx (kg) 9,9 10,1 

DUST (kg) 12,4 1,2 

CO (kg) 45,5 2,7 

Solid wastes (kg) 14,7 16,7 

STEEL (kg) 9,0 -

4 - CONCLUSION 

The wood harvesting and transformation have little impacts on the 
environment during the producing phase ; however the influence of drying, 
when necessary, is by itself notable. 

The impact of transport is very important. Despite this impact the total balance 
remains positive. 

Note that after fine repairs the choice of eliminating the pallet and producing 
a new one only increases by 10 % the global environmental impacts. 

In terms of balance the impacts of the valorisation (energy, particule boards...) 
are positive. 

Wooden pallets show demonstrate clear advantages over synthetic pallet 
despite their upper weight and its shorter life. 
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L C A of CCA Treated Motorway 
Fenceposts 
R.J. Murphy and W.Hillier. 
Department of Biology and Centre for Environmental Technology, Imperial College, 
London SW7 2AZ, UK. 

Introduction 
We have been investigating the environmental impact of preservative treated 
and other forest products using the technique of Life-Cycle Assessment 
(LCA). The initial results of a case-study on CCA treated motorway 
fenceposts in the UK were published in 1995 (Hillier at al, 1995). This study 
identified several important stages in the life cycle, for example inspection 
schedules during the service life and disposal, as being particularly 
significant. Furthermore, a number of data gaps or imcertainites became 
apparent during the analysis. These included the issue of losses of 
preservative components to soils during the service life and, consequently, we 
have attempted to obtain new data on the distribution of CCA components in 
soil around treated wood after long term exposure in field trials. Through co
operation with the Building Research Establishment and The Swedish 
University of Agricultural Sciences (SLU) the field sites we examined were 
the BRE site at Thetford, UK and the SLU site at Simlangsdalen, Sweden. 
New data were obtained on concentrations of copper, chromium and arsenic 
in soils surrounding stakes and posts at the sites for two CCA formulations 
(BS4072 Type n (UK) and an AWPA type B (Sweden)). At both sites the soil 
type was a sandy loam and the treated wood had been in ground contact for 
approximately 45 years. 

The aim of this paper is to examine the use of specific data in our LCA model 
for motorway fenceposts in comparison with our earlier case-study results 
which were based on combined data extrapolated and averaged from the 
literature. The objective of these studies has been to determine and to 
understand the true environmental costs and benefits of these timber products 
in order to produce real environmental benefits. 

Materials and methods 
The methodology used was derived from the guidelines of the Society of 
Environmental Toxicology and Chemistry (SETAC, 1993) and the developmg 
ISO 140040 standards. 

Goals and scope - the specific goals of the project were to provide a sound 
and rational basis for discussion of the environmental performance of 
preservative treated timber. Our first 'general' study described and examined 
a single life-cycle, without alternatives, with the aim of identifying the type, 
location and likely importance of the enviroimiental impacts of CCA treated 
motorway fenceposts. Only zero order processes (those directly involved in 
the manufacture of the product, together with transportation and the provision 
of end-use energy to those processes) were examined. In the present study, 
our new analytical data obtained for CCA losses in service were substituted 
for the literature values - other aspects of the life-cycle and assumptions 
remained the same 
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The life-cycle boundary - In the present assessment one of the CCAs was an 
oxide type (AWPA Type B - BoHden K33) and, after consultation with 
industry sources, we have assumed that the scale and nature of impacts arising 
from the manufacture stn^e of either salts type (BS4072 Type II - Tanalith C) 
or oxide type CCAs were e 4uivalent. A l l other assumptions e.g performance, 
inspection, disposal etc. were also considered equivalent for the two CCA 
types. 

The functional unit of the study is an individual motorway boundary 
fencepost, in service for 40 years. The specification is described in detail in 
BS 5589 Section 6: 1989 for performance category A, and preserved in 
compliance with Clause 311 of the Department of Transport's "Highway 
Construction Details, Volume 1" (Department of Transport, 1980). Unless 
otherwise stated in Appendix 3/1 of that document, fencing timber should 
comply with BS 1722. The typical timber used is UK produced Douglas Fir 
treated with CCA type 2 timber at a retention of 6.75kg/m^. The 
characteristics of a 'general' post are :- dimensions 2.1 x 0.075 x 0.15m; 
surface area per post 0.9675m2; volume 0.024m'; surface to volume ratio 
40.3:1; density of timber at 28% moisture content is 537kg/ m'; mass of 
timber per post 12.8kg; mass of each post (including 'general' CCA) is 
12.96kg 

Soil samplings and analysis - The material at Thetford (Tanalith C) was field 
stakes of 50x 50 x 600mm dimension and at Simlangsdalen (K33) was 
roundwood of dimension 170mm x 2000mm.Soil samples were taken at 
depths of approx. 40mm beneath the soil surface on line transects away fi-om 
the surface of the wood material. The distances from the wood surface were, 0 
(i.e. adjacent), 20, 100, 300 (and 600) mm with 'control' soils collected at 
least 2 meters from any post or stake. Five replicate samples of treated wood 
were sampled for each type. 1.2g of air dried soil was extracted by digestion 
in aqua regia (hydrochloric and nitric acid). After filtering, the extract was 
made up to 50ml with 8.8% nitric acid and analysed by atomic absorption 
spectrophtometry, against standard solutions in the concentration range 5 -25 
|ig/ml. 

Results 
The data for our original inventory were obtained from surveys of, and visits 
to specific companies in the UK, and from previous LCA inventories such as 
BUWAL (1991), Landbank (1994) and Tillman cr/ (1991). In the frill LCA 
report the assumptions and bases for all data are discussed, as described 
above. Here we present the data relevant to our review of the effects of 
specific in service soil concentrations of the CCA components compared with 
our earlier, 'generic' assessment. The soil profiles of CCA component 
concentration established by analysis were 'transferred' to a hypothetical 
motorway fencepost and the LCA re-calculated for each CCA type. 
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Table 1. Concentrations analysed in soil (ppm) 
Distance from post surface (mm) 

Element 0 20 100 300 600 Background 

Tanalith C UK (6.3 Ke/m^) 
Cu 35 17 14 6 n/a 10.2 
Cr 19 10 5 6 n/a 5.9 
As 132 76 17 17 n/a 15.9 

K33 Sweden (8.2 Kg/m^) 
Cu 122.8 91 33 5.5 5.3 2.8 

Cr 21.9 10.3 5.8 3.3 3.4 2.2 
As 156 102 45 9.4 —— 2.9 

Table 2. Assignment of C C A components during service and disposal 

Initial masses in post (kg) 
Cu Cr As 

Tanalith C UK 
K33 Sweden 
LCA study 

0.0134 0.0238 0.0164 Tanalith C UK 
K33 Sweden 
LCA study 

0.0230 0.0267 0.0428 
Tanalith C UK 
K33 Sweden 
LCA study 0.0146 0.0259 0.0185 

Masses remainin g at disposal (kg) 

Tanalith C UK 
K33 Sweden 
LCA study 

0.0127 0.0235 0.0108 Tanalith C UK 
K33 Sweden 
LCA study 

0.0026 0.0227 0.0104 
Tanalith C UK 
K33 Sweden 
LCA study 0.0100 0.0240 0.0160 

Factors in the L C A for assortment of components in combustion (%) 
Cu Cr As 

Volatile loss 10 5 70 
Soluble in ash 0.2 0.3 6 
Insoluble in ash 89.8 94.7 24 

Toxicity scores based upon only preservative components 

Human 
Toxicity 

(air) 

Human 
Toxicity 

(soil) 

Eco 
Toxicity 

(terr) 

LCA Study Service 0 0.0002 0.0146 LCA Study 
Disposal 109.0400 0.0100 0.0338 

Tanalith C Service 0 0.0003 0.0209 
Disposal 90.5136 0.0097 0.0298 

K33 Service 0 0.0016 0.1340 
Disposal 87.4353 0.0094 0.0221 
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Discussion 
This study has demonstrated several interesting features of the performance 
of these two different CCAs during the in-service and disposal phases of the 
life-cycle and has exemplified very elegantly some of the salient 
characteristics of LCA itself Interpretation of our results has been done with 
due regard to the assumptions made (e.g. transfer of CCA soil profile to 
fencepost, different exposure situations etc). 

Perhaps the most significant point to emerge from these results is that the two 
CCAs have somewhat different soil eco-toxicity profiles, with the majority of 
ecotoxicity (ET) impact occurring in in-service phase for K33 and the 
majority of soil ET in disposal phase forTanalith C. This is clearly a 
reflection of the different balance of elements in the CCA formulation and the 
different leaching characteristics. However, it is also an excellent illustration 
of one of the benefits of LCA in that by taking a whole life-cycle view it is 
clearly seen that concentrating solely on the single issue of in-service losses 
would give an erroneous picture of the impact of the material since, whilst 
Tanalith C looses substantially less of its initial complement of components 
to soil during service these elements nevertheless re-appear at disposal and 
must be considered then. This view also reinforces one of the principle 
conclusions of our earlier assessment which was that the disposal phase of the 
use of CCA treated motorway fencing warrants careful consideration since a 
better defined disposal strategy (than burning without energy or element 
recovery) would allow far better accounting for the eventual fate of these 
disposed components. 

The human toxicity in soil (HTsoil) scores are similar for the two CCAs , 
with a slightly higher level of impact in soil for K33 during the in-service 
phase. Human toxicity in air (HTair) scores are entirely due to burning and are 
also very similar between the two CCAs, being slightly lower for K33 
(resulting from losses in service !). 

The overall assessment from the comparison of these two CCAs for these life-
cycle stages is that they have broadly similar general impacts but that within 
this there are some differences in the partitioning of impact between the in-
service and disposal phases. In comparison with our earlier 'general' LCA 
based on literature values the results with the new, site specific analytical data 
for Tanalith C are in good agreement both quantitatively and qualitatively. 
Those for K33 are less so but it should be borne in mind that the K33 data 
was modelled on a higher retention of CCA (8.3 Kg/m^). However, the 
critical point of the comparison is demonstrated in all the cases, namely that 
the disposal phase of the life-cycle needs 'closing' and that single issue 
comparisons in single phases of a life-cycle are inappropriate in determining 
the real environmental impact, even for apparently similar products. 
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L C A of Particleboard Products 
by 

Amo Friihwald 
University of Hamburg and 

Federal Research Centre for Forestry and Forest Products 

1 L C A - Why and How ? 
LCA studies for products and services have gained considerably in impor
tance over the past few years. Their aim is to demonstrate the environ
mental load related to the production, use and disposal of a product and thus 
to indicate approaches for minimising such loads. 

Respective methods have been developed only in the past few years or are 
still being developed. ISO standards 14.040/14.041/ 14.042 are now inter
nationally recognised. They provide a methodological structure that is to be 
filled in and further developed in accordance with the product investigated. 
The most important aspects are: Cradle-to-grave approach, development of 
an inventory (inputs and outputs), impact assessment and interpretation of 
results. 

There are several methodological problems relating to the wood products 
chain which have not yet been resolved. For LCA of particleboard products 
such problems are: 

• Raw material acquisition: The enviroimiental assessment of forest 
management practices and their integration in the LCA according to ISO 
14.040/041 has not yet been resolved. On the one hand, the extraction of 
wood from the forest is considered to have negative impact on the eco
logical system and forest management systems are assessed differently, 
but on the other hand wood is a renewable resource. Several research 
projects are currently addressing LCA in forestry, particularly in connec
tion with LCA studies for pulp and paper. 

• Allocation problems: Today, a significant proportion of particleboard 
products (>50 %) are manufactured from processing residues (mainly 
from sawmilling and secondary processing). With regard to sawmilling 
chips, used e.g. for particleboard production, there is the question of what 
environmental load has to be allocated to the chips, and what load to the 
lumber. According to ISO 14.041 it should be allocated by mass or, i f 
that is impossible, by economic value. Some studies consider chips as 
waste without any enviroimiental load and instead allocate the entire load 
to the lumber. "Load-free chips" naturally render an LCA more positive. 
Similar allocation problems arise, for instance, i f different types of board 
(i.e. types of resin, structural panels, panels for interior use, etc.) are pro
duced. 

• Assessment problems: ISO 14.042 specifies a number of environmental 
categories to be assessed. For example: Resource depletion, human 
toxicity, eco-toxicity, acidification, eutrophication, global warming po
tential. So far it is impossible to weight these categories to permit com-
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parison. For example: Old furniture made of particleboard can either be 
burnt for energy generation - this results e.g. in impacts from the flue 
gases in the category of global warming potential. Or the furniture is 
dumped - with resulting impacts in the categories of land use, global 
warming potential, ecotoxicity, etc. A comparison of disposal methods is 
therefore very difficult. 

Recycling aspects: The recycling of obsolete products is currently a 
major problem. For instance, i f particleboard is disintegrated by thermo-
mechanical processes and the chips are reused - what is the environ
mental load they carry over from the previous life cycle? Is it only the 
load resulting from the recycling process itself, are they "environmentally 
better" than those still bearing the load of the previous particleboard? As 
demonstrated by the present assessment of waste paper recycling, the 
problem is extremely difficult to resolve. 

Like the entire forestry and forest industry sector, the wood-based panel in
dustry has resisted LCA studies for a long time for the reason that they en
tail great effort (in terms of personnel and funds) and that wood, as an eco
logical material, could also be disposed of by "natural" methods. Only in 
the past three to five years are the advantages of LCA being recognised, e.g.: 

• Internal use to improve environmental implications and reduce costs, 
• External use for marketing activities (comparative studies, image of 

wood products, etc.). 

The necessity of LCA studies for particleboard results from the need to im
prove the poor image of the product (formaldehyde discussion) and to pro
vide data for the auditing of such consumer products as furniture, building 
elements, wooden houses. The result could be a product label covering all 
essential ecological factors such as material consumption, energy consump
tion, CO2 load, etc. 

2 L C A Study for Particleboard products 
The aim of an LCA study is to elaborate environmental data for particle
board products that can be used in LCAs for downstream products, e.g. for 
frimiture, flooring products. The following distinctions need to be taken 
into account: 

• Particleboard in general, not specified according to type, resin, manufac
turer 

• Particleboards of different types 
• Boards supplied by a specific manufacturer. 
Our Institute has been involved since mid-1966 in a larger study concerning 
particleboard products. The following briefly describes the methodology of 
the study and results: 

2.1 Method 
• Multi-client study, currently eight mills 
• Broad variation of raw materials (including resins), board types, process 

techniques (i.e. type of dryer and press) 
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• Data collection in the mills, preferably measured data, only few data are 
calculated and/or estimated 

• System boundaries: mill gate in and out, data for wood supply from other 
studies, data for board applications from other studies; data for recycling, 
disposal or burning will be collected within the scope of the project, data 
for glue provided by glue manufacturers 

• Use of LCA software to permit continuous up-dating of the LCA (overall 
and for each single mill). 

2.2 Use of Results 
The results are presented as mean values for each type of board and can 
therefore be used in other studies. By comparing its own data against aver
age values, each mill is in a position to assess its board products and thus 
given an opportunity for improvement. Environmental weaknesses in a 
plant, individual processes and single raw materials or board types are evi
denced. The data can be used for an eco-audit. 

Tab. 1: Energy input in particleboard manufacturing (board density 
650 kg/m^ dry matter, m.c. 7 %, UF-resin, 57 kg dry matter per m^ 
of boards) 

electricity 
MJ/m^ 

thermal 
energy 
MJ/m' 

total energy 
(prim, energy) 
(Tiel = 0,301) 

MJ/m^ 
a) raw material supply 

forestry 
saw mill residues 

fossil ftjel 
fossil ftiel 34 

200 200 
113 

b) board manufacture 
(without glue) 

bio fuel 
fossil ftiel 338 

1069 
357 

1069 
1479 

c) glue manufacture fossil ftiel 256 1867 2717 

628 3493 5578 

Tab. 2: CO2 emission for manufacture of 1 m^ of particleboards 
(board description see table 1) 

from bio ftjel: 
from fossil ftiel: 

board manufacture 
forestry 
sawmill residues 
board manufacture 
glue manufacture 
transport 

UOkg/m^ 
12 kg/m^ 
Ikg/m' 

90 kg/m^ 
62 kg/m^ 
6 kg/m^ 

total bio ftiel 
total fossil ftiel 

llOkg/m^ 
177 kg/m^ 

grand total 
1 m^ particleboard used for energy and 
replacing heating oil is equivalent to « 

287 kg/m^ 

750 kg CO2 
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2.3 Results 
Since the study is not yet finalised, it is impossible at this stage to present 
detailed results. However, Tables 1 and 2 provide a rough overview of criti
cal environmental data for particle board. 

The following aspects deserve special mention with regard to environmental 
issues: 

a) Wood input 
Has generally decreased over the past few years; influence of particle 
preparation techniques, press technology, use of sander dust and com
position of wood sorts; 
great change from roundwood to processing residues and recycled 
products, problems with grading of contaminated wood sorts and con
sequently "new critical substance" in the products, the flue gas, or ash 
from the boiler house. 

b) Energy input 
Has generally decreased over the last years; influence of dry proc
essing residues (from secondary processing), type of dryer (direct - indi
rect), press technology, further processing (i.e. melamine overlaying), 
« 40 % of energy supply from wood residues - board manufacture only 
(C02-neutral). 

c) Glue input 
Energy demand for glue production is generally high compared with 
board production, therefore glue content of the boards is important, the 
type of glue is significant for ecological assessment and recycling as
pects (i.e. thermo-mechanical processes). 

d) Emissions 
Electricity consumption is significant, especially in countries where 
electric power is generated from fossil friels (brown coal, hard coal, oil); 
types of chip dryer since dryer emissions are the most critical of a mill ; 
gaseous emissions from press line (VOCs); liquid emissions are negli
gible, significant solid emissions are mainly ashes. 

Resuhs so far indicate considerable differences depending upon process 
technology (type and age of equipment), types of board, raw material supply 
as well as type and quantity of glue. However, particleboard is generally 
better than its image. 

Literature: 
Friihwald, A. et al.: Erstellen von Ökobilanzen fiir die Forst- und Holzwirt-
schaft (Preparation of LCA for forestry and forest industry), Munich 1997, 
28 p. 
Wegener, G. et al.: Ökobilanzen Holz, Fakten lesen, verstehen und Handeln 
(LCA for timber products, reading and understanding facts and taking ac
tion), Munich 1997, 24 p. 
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Comparative L C A of Window 
Systems and Door Frames 
Dr. Klaus Richter, Wood Department, EMPA Dubendorf/CH 

1 Background 

Life-Cycle Assessment (LCA) is a relatively new and evolving tool 
primarily designed for accounting and assessing the potential environmental 
impacts caused by products, processes, or activities. It aspires to 
• identify and quantify the energy and materials used in all stages of a 

products lifetime and the associated wastes released to the environment, 
• assess the impact of those energy and materials uses on the environment, 
• evaluate opportunities for environmental improvement. 
It is important to recognise that the life-cycle approach goes far beyond a 
single individual unit operation (like e.g., manufacturing) to encompass the 
whole 'cradle-to-grave'-system, and that it takes into consideration function, 
and a functional unit perspective. Both criteria are especially important 
when competing products are analysed to allow a comparative assertion. 

2 Environmental positioning of wooden products 

Most people working in the forestry-wood industries are convinced that the 
products they are producing have outstanding ecological benefits, because 
their raw material is bio-renewable, provides a carbon sink, and requires less 
energy to make products compared to altemative materials. Their 
assessment is correct as far as wood itself is being considered. However, 
many of our modem wood products are not any more single material based: 
adhesives, paints, connectors, fasteners, overlays and other types of by
products are used to produce the high-quality and reliable wood based 
products demanded by the market. The combination of wood with other 
materials influences and modifies the ecological performance of the whole 
product, and it is not easy any more to assess the ecological profile on 
emotional values. Because some competitive industries are using 
environmental arguments to promote their own products while blaming 
wood based products for isolated negative impacts, e.g. tropical 
deforestation, indoor emissions of preservatives and adhesives, there is a 
need for comprehensive, scientifically based, fair and accurate LCA studies 
including wood and non-wood based products. 

3 Comparative L C A of building products 

Tlie following two case studies were conducted at EMPA Diibendorf 
following the principles of ISO 14 040. The results, data, assumptions and 
limitations of each study are presented in sufficient detail in project reports 
(available at EMPA Diibendorf, see also Poster session). This very 
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condensed summary puts focus on main results and the purpose of LCA for 
the wood industries 

3.1 Window systems 

Life cycle inventory data for several frame and glazing materials have been 
elaborated. The detailed inventories were split up into the most important 
window components and life cycle phases to allow a causal allocation of the 
impacts. As functional unit, a double window with a low E-glazing (u-value 
of 1.3 MJ/m2K) with equivalent technical performances (air permeability, 
water tightness) was chosen. Due to different thermal insulation properties 
of the frame materials, the heat loss via the total window area accumulated 
over the assumed service-time of 30 years was calculated. The environ
mental impacts of the compensation of these heat-losses by a low-NOx gas 
heating system were included in the inventories. In a sensitivity analysis 
influences of fiiture recycling and energy recovery options were analysed. 

In Fig. 1 the life cycle impact of the selected window systems is visualised 
using the Ecolndicator'95 method. Both the present situation, based on 
today's technology and recovery rates, and the future situation, assuming the 
realisation of the technically highest recycling rates, is graphed. 

5 ^ 

' ^ 3 i 

S Frame materials 

• Metal fittings 

• Sealing materials 

ID Manufacturing 

• Surface Treatment 

• Low-E glazing 

• Transports 

a Mounting 

• Heat Losses 30 yrs 

B Maintenance 

• Dismounting 

• Disposal 

Fig. 1. Comparative LCA of Window Systems 

The study proves that the majority of the impacts of the metal and PVC 
windows are dominantly caused - as could be expected due to their mass 
intensity - by the frame and glazing materials. The fittings of the aluminium 
window are composed of relatively high amounts of alloy metals, whose 
current extraction and upgrading causes high emissions. It would be an easy 
to realise measure to substitute these types of fittings in order to reduce the 
environmental impact. Because the cradle-to-gate-emissions (i.e. until the 
end of the production line) of the wooden structures and their total weights 
are small compared to the other principal frame materials, wood as well as 
wood-alu frames can document considerable environmental benefits when 
the present situation is analysed. The higher amount of surface treatment 
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necessary for a sufficient maintenance of the solid wood frame does not 
affect this environmental rating considerably. Future optimisation of the 
metal and plastic windows has to focus on increased closed-loop recycling 
of the main frame materials. This would improve the eco-profile of the 
wood-alu frames, too. This study underlines that even technically high 
developed wood window types have an excellent environmental position 
when the current and the ftiture situation is analysed. This message should 
be used, combined with an steady improvement of the product and price 
quality, to change the declining trend in the production of wood windows. 

3.2 Door frames 

To evaluate the ecological position of interior building materials, three types 
of door frames made of solid wood, particleboard and steel have been 
analysed. The life cycle stages of the products were modelled to accomplish 
technical and ftmctional equivalence between the products. Al l impacts were 
calculated for a service life of the steel frame (60 yrs), considering the 
impacts of systems with a shorter statistical service-life (particleboard 30 
yrs, wood 45 yrs) by linear projection. 

The standardised Ecolndicator'95-points (Fig. 2) show a significantly higher 
impact of the steel frame. Accumulated over the life-cycle, the steel-frame 
consumes 1.8 GJ of energetically assessable resources, followed by the 
particleboard-frame (1.6 GJ) and the solid wood-frame (1.1 GJ). About one 
third of the total energy needed by the wooden frames is covered by 
renewable resources, which influences positively on the CO2 equivalent. 
The long service time of steel-frames does not compensate the impacts 
resulting of the steel production and galvanisation process (release of heavy 
metals). As can be seen, the solid wood-frame is rated only slightly better 
than the particleboard-frame: The latter needs higher amounts of adhesives 
and has a shorter service life, but allows a higher resource efficiency. The 
solid wood frame consumes more electricity (milling and planing processes 
in the carpenter shop), which affects the Eco'indicator rating due to the pre-
chain impacts of nuclear power generation. 

Partide Fig. 2. 
Ecolndicator'95 Points, standardised 
on the results of the wood frame 
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4 Conclusions 

• Comparative LCAs of building products document environmental 
benefits of wood based products. 
• LCA information shall be used to recognise deficits in specific life-cycle 

phases and to propose and control process improvements. 
• Superior environmental performance of wood products requires 

outstanding technical quality and an appropriate responsibility of all people 
involved in the forestry-wood chain. 

• LCA results shall be used to inform architects, builders, decision makers 
on the overall environmental qualities of timber-based building materials. 
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Ecological Properties of Wood in 
Finnish Environmental 
Declarations of Building Products 
Tarja Häkkinen, Jyrki Mali 
Technical Research Centre of Finland, Building Technology 

1 Environmental declaration of building products 
The Life Cycle Assessment (LCA) process is generally 71,2/ understood as a 
process of evaluating the environmental burdens associated with a product 
system by identifying and quantitatively or qualitatively describing the 
energy and materials used and wastes released into the environment, and of 
assessing their specific impacts on the environment. The assessment 
mcludes the entire life cycle of the product or activity. In the methodology 
of LCA the environmental assessment is normally based on the account of 
environmental burdens that can be quantitatively dealt with: 
- harmful emissions into air, water and soil and 
- consumption of resources (energy, materials, water and land). 

The ecological criteria and the basic methodologies to assess the 
environmental impact of building products and buildings should be in 
accordance with the generally accepted guidelines. However, when 
comparing the LCAs of building products to those of other products 
attention should be paid to the special characteristics of building products, 
first being the long service life of building products. Because of the long 
service life of building components a significant part of the environmental 
burdens of building components occurs many years after the production 
process. Thus the following items should be taken into account m an LCA 
of a building product: 
- prediction of service life, 
- fiiture environmental burdens (due to care, maintenance and final 
disposal), 
- potential reuse or recycling of building components after the service life. 

The basic requirements for the ecological building design concern the 
information transmission between the partners of building projects. The 
basic requirements can be stated as follows: 
- the ability of the client to present environmental requirements, 
- the readiness of the designer to produce a solution corresponding to the 

environmental requirements and 
- the willingness of the producer to declare the environmental properties of 
the 

products. 

By the initiation of the Finnish Building Industry Association, a research 
project was carried out that aimed at the formulation of environmental 
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declaration of building products /3/. Attention was paid on the "life cycle 
responsibility" of the producers with respect to the products. That means 
that the environmental declaration of building products should not only 
include the ecological parameters of the production stage, but also guidance 
given by the producer conceming the environmentally harmless use, 
demolishing, recycling and final disposal of the products (Table 1). The 
suggested principles for environmental assessment of building products are 
listed in Table 2. The project report includes the environmental profiles of 
basic building materials produced in Finland /3/. The assessment is based on 
the material and energy flows reported by the producers. 

Table 1. Environmental declaration ofhuildino pnxiucis ? 
Product Product description 
Identification Range of use 
Name Product dimensions 

Density 

Service life Category of indoor emissions 
Design service life 

. Required service conditions 

Energy and resources Instructions to avoid 
Energy content (MJ/kg): health hazards during use 
Energy content, renewable Storage at site 
Energy content, non-renewable Surface finish 

Use of raw materials (kg/kg) Precautionary time before use 
Renewable and secondar> materials Service condifions 
Other materials 

Emissions (g/kg) Recycling and flnal disposal of 
Global wanning potential (C02-equ) product, package and loss 
Acidification potenfial (SO^-equ) Instructions for reuse and recycling 

• Photochemical oxidant formadon Instructions for use as fuel in households 
' potential (ethylene-equ) 

Table 2. An overview of the suggested principles for environmental 
assessmeiu ofbui/ciiiigproducts /3/. 

® The life cycle inventory of building products covers extraction of raw materials and 
energy raw materials and auxiliary materials producfion processes and transportation 
assembling, use and maintenance and recycling or disposal. 

I ® The assessment of environmental burdens is based on the material and energy flows 
reported by producers. The material and energy flows are annual input and output values. 

, The LCI should cover >95% of the raw material flows of the products studied. 
1 @ The system boundaries exclude the infi-astructures, accidental spills, impacts caused by 

persormel, human resources, production of working machines and vehicles and 
modernisation of production. 
® Energy raw materials are divided in renewable and not-renewable raw materials. Fuel 
flows reported by companies are converted into emissions and consumption of energy. The 
total use of energy comprises the HHV (High Heating Value) of the energy raw material 
and the energy consumed during procurement. The pre-combustion values are national 
averages. If the gases of combustion are not measured and analysed, those too are national 
averages. The vehicular emissions are national averages. The energy content of electricity is 
based on the energy raw materials used for production of electricity. The inherent energy of 
organic materials that can be used as fuels are included in the calculations. The inherent 
energy of sawn timber is not included if timber can be recycled as fuel. 
® The C02-emissions fi-om burning of wood-based materials as fuels is excluded, because 
of binding of carbon dioxide in growing trees during relatively short time-scale. 
® The allocation of environmental burdens induced by co-products is based on mass. 
However, environmental burdens are not allocated on simultaneous by-products of 
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significantly lower value. 
(Z) The life cycle assessment is based on virtual practice rather than theory. Consequently, 
the reuse or recycling of the products is only taken into account, if the collecting, delivery 
etc. has been organised. 
® The design service life of the products and its necessary conditions must be reported. 
Also the predicted service life can be estimated, if necessary information is available. 
(D The data quality is described by data source (the name of the company), 
representativeness of data (year, production plants) and estimated range. 
® When different products are compared the data is dealt with respect to 
- equivalent functions of the products 
- chosen reference period. 

2 Environmental properties of wood products 
The main ecological features of wooden building products based on Life 
Cycle Assessment are the following 
1) raw materials and in many cases also the main part of the energy raw 
materials are renewable materials 
2) long service life of the products can be assured based on service life 
design, paying attention on moist conditions during the service life of the 
products 
3) after the service life the material can be recycled m relatively valuable 
use. 
Examples of LCI results of wooden products are presented in Table 3. 

Table 3. Examples of LCI results of wooden products /3/. Environmental burdens 
with regard to kg of product. LCI carried out according to Table 2. Only production 
processes and transportation included. 
' Chip dealt with as by-product. Only inherent energy of chip allocated on it. 
" Chip dealt with as co-product. 
^ Including feed stock energy. 
^ Fossil energy and peat energy. 

Sawn 
timber A ' 

Sawn 
timber B " 

Chip 
board 

Fibre 
board 

Fossil energy and electricity (MJ/kg) 1.3 0.96 4.2 12'' 
Renewable energy (MJ/kg) ^ 31 31 19 8.8 
CO, (g/kg) 93 67 300 530 
NO, (g/kg) 2.3 2.0 1.5 3.2 
SO, (g/kg) 0.071 0.054 1.4 1.8 
VOCo, i^fkp 1.0 0.93 5.6 1.4 

Not only wood itself, but also additives, such like adhesive, preservative or 
coating substances, have an effect on the environmental properties of 
wooden products. However, i f we look at the production processes, the 
significance of these substances is often rather low on many of the 
environmental burdens, because of the low percentage of these materials 
from the total weight of products. This is true for example with regard to 
fibre boards, chip boards and CC-treated timber (Table 4). 
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Not-renewable energy 
(MJ) 

C02(kg) Cu(g) 

Harvesting and transportation of logs 1900 130 -
Sawing, drying and planing 2100 87 -
Adhesive bonding 240 9,1 -
Transportation of sawn timber 320 22 -
Manufacture 310 12 -
Prod, of preservatives and impregnation 100 5,6 -
Drying 370 33 -
Heating of space 2400 220 -
Metallic components 3500 250 -
Packing 450 7,0 -
Use 0 0 50 
Disposal 0 0 840 

The environmental significance of bonding agents, preservative and coating 
substances is emphasised in use and recycling of wooden products. The 
environmental impact of preservative and coating materials depend on how 
they affect the service life and recycHng of products. For example, the use of 
preservative materials may be justifiable, i f the service life is significantly 
lengthened by help of those (Table 5). On the other hand, attention should 
be paid on development of clean technologies in order to assure the 
recycling of wooden products. The combustion gases of fumiture factories 
have been analysed and the basic preconditions for clean combustion are 
known 151. Also the recycling of impregnated wood has been investigated 
and adaptable solutions have been found out 161. 

With regard to wooden indoor and outdoor claddings, the effect of paints is 
often significant on the environmental properties of these products (Table 
6). That means that from the environmental point of view, attention should 
be paid on the choice of paints and other coating materials. 

I able 5. Environmental burdens from an playground equipment made of CC-
jutcd wuud (A) {assumed service life 15 years) of not-treated wood (B) {assumed service 

ife 5 years) /4/. 

A B 
Renewable energy 5.7 MJ 17 MJ 
Not-renewable energy 11 MJ 32 MJ 
CO, 730 kg 2100 kg 
NO, 5.7 kg 17 kg 
Cr (in product) 2.1kg 0 kg 
Cu (in product) 1.4 kg 0 kg 
Other heavy metals (from use of energy in 260 mg 730 mg 
production and transportation) 
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Table 6. Environmental burdens from an external wall (service life 100 years, 
indoor and outdoor painting every 15 years 3/. 

N - R E ' B GW - BOF"* 
Paint, outdoor wall 4.7% 8.3% 9.8% 58% 
Structural timber 9.0% 12% 23% 18% 
Mineral wool 14% 14% 12% 3.0% 
Fibre board 6.0% 5.0% 3.0% 1.0% 
Gypsum board 28% 30% 35% 3.0% 
Moisture barrier 4.0% 1.0% 1.0% 2.0% 
Paint, indoor wall 4.3% 7.7% 9.2% 11% 
Window 22% 22% 7.0% 4.0% 
Total 9.0 530 4.8 0.9 

1 Non-renewable energy (GJ/wall element) 
2 Burdens affecting global warming (kg COi equ./wall element) 
3 Burdens affecting acidification (kg SO2 equ./wall element) 
4 Burdens affecting ozone formation (kg ethene equ./wall element) 

3 Summary 
In order to further improve the enviromnental properties of wooden products 
the main technical and logistical issues are 
- transportation of logs, 
- energy efficiency in production process, 
- the efficiency of material flows in production process, 
- choice and development of preservative, coating and adhesive materials, 
- clean combustion techniques of wooden waste including impregnating, 
coating and adhesive materials. 
However, many of these have already been objects of research and 
development because they are not only environmental but also economical 
issues, hi order to fu l f i l the basic ecological potentials of wooden products, 
it needs life cycle design of wooden building products in order to assure the 
durability and recycling of products. That means wooden products produced 
and designed for certain applications, being aware of the possible 
preconditions and limitations, and assuring the information transmission 
from producers to designers and users with regard to proper use, 
maintenance and recycling. 
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1. Introduction 

Most people spend over 90% of their time in an indoor environment the greater part of which is 
in the home. The building creating this environment should provide safe and comfortable con
ditions and an important aspect of this is the quality of the air we breathe. The possible links 
between the chemical composition of the air and the health and comfort of building occupants 
is the subject of considerable research interest. The chemicals present in the indoor air include 
those present in the outdoor air which enters the building by ventilation and infiltration and also 
those that are released into the indoor air directly from sources such as building materials, fur
nishings, consumer products, combustion of fuel and tobacco smoke. 

Wood products are widely used in buildings for structural and non-structural applications and 
are one potential source of chemicals in the indoor air. The surface areas of these materials used 
for flooring, ceiling, partitions and in furniture can be large compared with many other types of 
indoor product. The products may also be coated for protection and decoration and the treat
ment with preservatives is a further potential source of emissions. Increasingly these sources of 
chemicals are being studied and the contribution they make to the chemical pollution load of a 
building assessed. In order to undertake these assessments reliable methods of measuring che
micals in air is required as well as methods to quantify the emission. With regard to the release 
of formaldehyde in particular, the wood industry has been at the forefront of developing test 
methods to determine the rate of chemical release and the use of standards to limit its release. 
This paper reviews these test methods and the current international activities to standardise the 
methods for control of the release of chemicals from products used in buildings. 

2. Need for Testing and Reduction 

Formaldehyde (HCHO) is a colourless gas with a pungent odour that is an irritant of the eyes, 
nose and throat. In the non-industrial environment various types of sources (eg. tobacco smoke, 
gas appliances, disinfectant, textiles, cavity-wall insulation, certain types of wood-based pro
ducts) result in concentrations in indoor air exceeding those outside [1]. The problems of formal
dehyde pollution in non-industrial air have been widely recognised and the World Health Orga
nisation recommend: "In order to avoid complaints of sensitive people about indoor air in non-
industrial buildings the formaldehyde concentration should be below 0.1 mg/m^ as a 30-minute 
average [2]". Today most European countries have limits. In Germany, the National Public Health 
Office recommended a tolerable value of 0.125 mg/m^ (0.1 ppm) for nonoccupational and occu
pational residences. 

Increased indoor concentrations of formaldehyde caused by emissions from particleboard or 
furniture coatings were most significant in the seventies and the early eighties. Meanwhile 
formaldehyde-free glues and lacquers have been developed. Therefore, from a technical stand
point and from actuality the "formaldehyde-problem" has now stepped into the background. 
However, a release of formaldehyde from wood-based products will always be detectable as a 
recent study has shown that even pure wood may emit small amounts of formaldehyde [3]. 
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An issue of growing concern is the wide range of other organic chemicals that can occur in in
door air that may be a cause of discomfort and adverse health effects. 30 - 250 volatile organic 
compounds (VOCs) were found in the indoor air of UK homes at concentrations higher than 
outdoors [1]. The health effects of the mixtures of organic compounds released from the wide 
range of sources in buildings is not well understood, although guideline concentrations have 
been recommended for some individual compounds and for the total volatile organic compound 
concentration (TVOCs) [2,4]. 

Within Europe the Construction Products Directive (89/106/EEC) provides a framework for the 
prevention and control of indoor air pollutants. The Essential Requirement for Health Hygiene 
and the Environment identifies requirements for indoor air quality. Harmonised technical specifi
cations are required to measure the required characteristics which include the emission of volati
le organic compounds and other pollutants from building materials. Once these test methods 
are available there is expected to be an increasing demand from building specifiers for informa
tion about the emission characteristics of products used in buildings. 

3. Test Methods 

Formaldehyde: 
European Standards for particle boards, MDF and plywood have two levels of extractable form
aldehyde content requirements for classification of wood-based board materials. These require
ments are shown in Table 1. 

Table 1: EN requirements for formaldehyde content or release from wood-based panel pro
ducts. 

Type of Panel Product 
Specification 

Designation and 
Required Value 

Units Methods of Test 

Particleboard 

OSB 

EN 312-1 

EN 300 

Class A 8 
Class B > 8 to 30 
As above 

mg/1 OOg EN 120 
('perforator') 

Medium 
Density 
Fibreboard 

EN 622-1 
Class A 9 
Class B > 9 39 mg/IOOg EN 120 

('perforator') 

plywood EN 1084 
Release Class 1 3.5 
Release Class 2 8.0 
Release Class 1 6 
Release Class 2 12 

mg/hm^ EN 717-2 
('gas analysis') 

The perforator test method gives a figure for the free formaldehyde content of a board which is 
the amount released when a sample is heated in boiling toluene for 2 hours. The gas analysis 
method determines the formaldehyde released from a sample heated to 60°C in dry air. A furt
her European Standard is EN 717-3, which is based on the storage of a small specimen (25g) of 
board over water in a closed container. The test is conducted over one day at 40''C and the 
emitted formaldehyde is collected in the water. 

A test method that provides a direct measure of the ability of the material to release formaldehy
de to air under conditions of temperature and humidity that commonly occur in buildings is 
arguably the most appropriate test method to assess the impact of a board material on indoor 
air quality. The "steady-state emission rate" of formaldehyde from a board material can be 
measured using environmental chambers where a given loading of board is exposed to control-
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led conditions of temperature, humidity, air speed and ventilation. The results of the more wide
ly applied test methods that extract formaldehyde from the board at elevated temperatures have 
been linked to the emission rate of formaldehyde from the board. Relationships between results 
of different test methods are often product specific and our understanding is incomplete [5]. 

The German Guideline from 1981 for particleboards for building applications [6] provides a clas
sification system which is now commonly adopted by many specifiers and manufacturers in Eu
rope. The boards are divided into three classes E l , E2 and E3, based on the steady-state concen
tration produced by the formaldehyde emission from the boards and their extractable formalde
hyde content. Subsequent regulations require testing of particleboards using large (room) sized 
chambers [7]. Since 1986 the classification is reduced to more or less emission class E l . 

A European standard (prEN 717-1) is being prepared by CEN TC 112 for testing formaldehyde 
emission from wood-based products based on a chamber test method. Three types of test 
chamber are described in a normative annex; room size, 1m^ and 225L. The draft standard went 
out for public comment during 1996 and is likely to be issued as an ENV standard in 1997. 

In America, a large scale test chamber was prescribed by the US National Particleboard Associa
tion for the determination of formaldehyde emission from wood-based products (FTM-2, 1985). 

Other VOCs: 
A study undertaken by the US National Particleboard Association reviewed previous studies of 
VOC emission from wood products and undertook further emission testing of particleboard and 
MDF products using a 0.052m^ environmental test chamber [8]. The average total volatile or
ganic compound (TVOC) emission from particleboard and MDF (not laminated) was 1.35 mg m'̂  
h'̂  (excluding formaldehyde) and two thirds of this total was acetone and hexanal. Recent stu
dies include chamber measurements of emissions from untreated pine used for shelving, furnitu
re coatings and wood products used for construction of a new house and these were shown to 
be a source of a wide range of VOCs [9]. The main components emitting from freshly-produced 
untreated shelf boards are monoterpenes. In the starting phase of a chamber experiment under 
standard conditions the sum of terpene-concentrations exceeded 5 mg/m^ After six months 
testing time a terpene concentration of about 0.2 mg/m^ could still be monitored [10]. 

In 1995 the German RAL has established the "Blue Angel" label RAL-UZ-76 for particleboard 
and fibreboard. The preamble states that only those products are labeled, which do not signifi
cantly contribute to the pollution of indoor air. Emission tests are carried out in environmental 
test chambers under standard climatic conditions. The limits and requirements are summarized 
in Table 2. 

Table 2: Requirements for particleboard and fibreboard according to the RAL-UZ-76 label. 

parameter limit 

formaldehyde 0.05 ppm (62.5 pg/m )̂ 

phenol 14 pg/m^ 

monomeric MDI 
(4,4'-diphenylmethane-diisocyanate) 

not detectable (< 0.1 pg/m )̂ 

miscellaneous no treatment with biozides and/or halogen-
organic compounds 
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Paints and wood stains that may be applied to wood products are a further important source of 
VOCs in indoor air [11]. Especially wood-based furniture is of importance for the human indoor 
environment and typical surface-to-volume-ratios cover a wide range from 0.5 - 7 mVm^ in pri
vate and occupational living spaces. Therefore it might be expected that emissions from furnitu
re surface coatings contribute considerably to indoor air pollution by release of VOC. In a recent 
test chamber study 150 VOCs emitting from furniture coatings could be identified [12]. Com
pound groups occuring most often were aliphatic and aromatic aldehydes, ketones, aromatic 
hydrocarbons, glycols and esters. The highest chamber concentrations of individual components 
were found for some solvent residues like n-butylacetate, 2-butoxyethanol, 1-butanol-3-
methoxy-acetate and 2-(2-butoxyethoxy)-ethylacetate. Based on the scientific results, limit values 
for VOC were proposed to meet the customers demands regarding the usability and environ
mental compabibility of wood-based furniture [13]. The Deutsche Gutegemeinschaft Möbel 
(DGM) has adopted these values for the RAL-RG-430 label, which stipulates the guidelines and 
testing regulations for furniture. Amongst VOC, limits are given for formaldehyde, odour and 
content of biozides. In Table 3 the limit values for selected VOC-groups are presented. 

Table 3: Limit values for VOC according to RAL-RG-430. See [13] for test conditions. 

parameter limit (pg/m^) 

I alcohols 100 

I aliphatic hydrocarbons 300 

I ketones 200 

I terpenes 300 

I glycols 300 

I aldehydes " 100 

I aromatic hydrocarbons 300 

I esters 600 

I miscellaneous 100 

TVOC 800 
1) without formaldehyde 

A number of these studies and others that have examined emissions from products have used 
different procedures of sample preparation, chamber design and operation and analytical me
thods. Problems with comparability of data were demonstrated by interlaboratory studies which 
identified a need for more strictly defined testing procedures than available in current guidelines 
[14]. This resulted in the establishment of a working group within CEN (TC 264 WG7) charged 
with producing a draft standard. The current aim of the group is to produce a document for 
CEN enquiry in September 1998. A four part standard is in draft; 1) Emission test chamber 2) 
Emission test cell method 3) Procedure for sampling, storage and preparation and conditioning 
of test specimens and 4) Air sampling and analytical method. Part 4 is being produced within 
TCI46 SC6 of ISO (International Standards Organisation). 

Wood Preservatives: 
Organic wood preservatives are also a source of chemicals in the indoor air. New organic com
pounds such as permethrin and dichlofluanid have been used increasingly because of concerns 
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for health effects of pentachlorophenol and other highly chlorinated compounds like lindane. 
Tests of emission have been undertaken using 1m^ chamber tests [15] and a European experi
mental standard (ENV 1250-1) for measuring losses of pesticide from wood to air using a 3.5L 
glass chamber has been prepared. There have been no published studies of how the emission 
determined by ENV 1250-1 compares with the chamber and emission cell proposed for measu
ring VOCs. 

4. Conclusion 

Concern about the possible health and comfort effects of organic chemicals in the indoor air has 
focused the attention of scientists and regulators on emissions from products used in buildings. 
Wood products are widely used in buildings with large surface areas. Wood based products, 
untreated wood, treated wood and coatings for wood have been subject to testing of emissions 
and reductions in emission have been achieved particularly for formaldehyde. It can be expec
ted that increasing attention will be focused on the wide range of other organic chemicals that 
may be emitted and standard test methods are now under preparation at the international level. 
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Emissions from Wood and Wood-
Based Products and the Possible 
Impact on the Indoor Air. 

Annelise Larsen 

Danish Technological Institute, Wood Technology, Denmark 

Introduction 
Environmentally, wood is an advantageous material, based on the facts that it 
is a renewable raw material with low extraction costs and can be disposed by 
combustion. However, the studies performed rarely include material emissions 
apart from formaldehyde. 
Seen in the perspective that wood and wood-based products are widely used 
indoors and that there is an increasing interest in the impact of material 
emissions on the indoor environment, extensive studies [1,2] were made in 
order to be prepared for the expected future focus on the emission from wood 
and wood-based products. 

These recent systematic investigations focused on wood and wood-based 
materials comprise determination and evaluation of emissions of gases and 
vapours from 30 materials and products representing solid wood, wood-based 
boards and wood-based products of different material complexity commonly 
used in furniture and as building materials in 1996. A large effort has been 
made to provide a basis for meaningful evaluations in relation to impact of the 
environment and human health and comfort in respect to the test method, 
evaluation principles [1] and proposed declaration [2]. 

The possible health implications of VOC-emissions from wood and wood-
based products on the indoor air have additionally been discussed at a Swedish 
workshop [3] in Stockholm in May 1995 and at a Nordic workshop in 
Copenhagen [4] in August 1997 with participation of the wood industry and 
toxicologists, medical, occupational and indoor air scientists. 

Emissions from Wood and Wood-Based Products 
In use wood products are often a combination of wood and materials added to 
the wood, e.g. glues and lacquers, accordingly the test programme comprised 
examples of treated and untreated solid wood of wood-based boards. The most 
complex products tested were surface coated veneered particle boards, chairs 
and an office working place. 

Quantitative emission determinations were in both investigations made 
according to a standard test method developed especially for emission testing 
of wood-based products by the Nordic wood research institutes. The test 
method is coordinated with the standardization work within CEN TC 264 WG 
7: "Building Products. Determination of Volatile Compounds. Emission Test 
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Chamber Method" and prENV717-l: "Wood-based panels. Determination of 
formaldehyde release. Part 1" of April 1996. 

In order to be able to evaluate the emissions in relation to comfort and health 
and to be able to use the results in further product developments, the program
me for analyses were designed to determine all individual VOCs (volatile 
organic compounds) emitted. The VOC-emission was analysed by gas 
chromatography with mass spectrometric detection, liquid chromatography and 
photometry by the acetylacetone method. 

Altogether 150 different chemical substances were identified by screening 
analyses of the 30 tested examples of wood and wood-based products. 42 of 
these were saturated or imsaturated aldehydes, ketones, acids, and 20 mono- or 
sesquiterpenes. 

Altogether 80 of the chemical substances were quantified by test chamber 
measurements. The predominant emissions from the tested untreated solid 
wood and wood-based boards were aldehydes, and in the case of pine 
additionally terpenes. The emission varied conderably reflecting the natural 
variation of the wood. The emissions from the tested wood-based boards varied 
as to be expected, primarily, dependent on the applied glue. Plywood covered 
with phenolic laminate and most coated products showed considerably lower 
emission than untreated. Emissions from the tested surface treated wood-based 
products came primarily from applied oils and lacquers. 

Evaluation of Emissions from Wood and Wood-Based Products 
The evaluationwas based on general principles for toxicological evaluations 
and literature data [1]. Odour, mucous membrane irritation, allergy, repro
ductive toxicity, neurotoxicity and carcinogenity were taken into account. 

Evaluations of single substances [1] were made for all quantified substances. 
The single substances in the emissions from the tested wood and wood-based 
products have predominantly been found in concentrations below concentra
tions, which are documented to have health effects. Four substances had to be 
classified as toxicological unknown. In most cases irritation was the effect on 
which the toxicological evaluation was made. 

The evaluation of comfort and possible health effects from wood and wood-
based products was based on the concentrations, to which people are exposed 
in the indoor environment in relation to comfort and health. The influence was 
evaluated by: 

• A sum of concentrations in the indoor air divided by the "lowest concentra
tion of interest" to the indoor environment for effects of the same type 

An indoor-relevant time-value [5] based on odour and irritation threshold 
values. 

The scheme for evaluation is given below: 
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Heam end 
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Evaluation according 
to irritation end odour 
UireshoM value! 

Toxico logical 
evaluation concerning 
carcinogenic, 
reprotoxic, allergenic 
and neurotoxic effect* 

The proposed model for assessment based on a sum and the indoor-relevant 
time-value diffentiates the emissions from the tested products and can be used 
as a common basis of relative evaluations of wood, wood-based materials and 
products. It should, however, be noted that the number of threshold values is 
limited and that the absolute threshold values can always be questioned, and 
the values might change as new knowledge occur. I f health effects except from 
respiratory irritation due to the emission can be excluded, the evaluation can 
solely be based on the concept for indoor-relevant time-value. 

When the indoor environment has a high priority, it is recommended to choose 
products made of low-emitting materials to reduce the material emissions. By 
that the probability of reducing the inconveniences and possible health effects 
due to emissions from the materials is obtained. 

When evaluating emissions it should be noted that total VOC (TVOC) recently 
has been a subject for discussion at a Nordic Scientific Consensus Meeting in 
Stockholm [6]. At this meeting it was concluded that :"the scientific literature 
is inconclusive with respect to TVOC as a risk index for health and comfort 
effects in buildings. Consequently, there is at present an inadequate scientific 
basis on which to establish limit values/guidelines for TVOC, both for air 
concentrations, and for emissions from building materials." 

Declaration Proposal 
For building materials, furniture and other products to be used indoors the 
lifetime of the product and quality during use is often decisive for the 
environmental impact of a product. It is, therefore, essential to consider and 
incorporate factors related to use in environmental declaration, including 
cleaning, maintenance and indoor environment. As indoor environmental 
properties should always be seen in perspective an evaluation and declaration 
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ought additionally to include technical performance e.g. as functionality 
classes, to be able to balance the performance during total time of use and 
indoor environment. 

A declaration concerning use including emission could contain the following: 

Supplier 

Product 

Product name 

Product description 

Intended use 

Market segment etc. 

Technical lifetime 

Cleaning/Maintenance 

Procedure 

Intervals 

Emission 
Formaldehyde 

Impact on indoor air 

Declaration for Use - Proposal 

NN 

Solid pine planks for floors 

Wooden floor 

Residential buildings/O/^ces 

>50 years/10-50 years depending on wear, 
cleaning & maintenance 

Vacuum cleaning, damp cleaning or scouring with mild deter
gents 
1 year// month IIT 

<0.0I mg/m^ according to 
prEN 717-1 

No expected effect, as none of the 
emitted compounds are considered to have health effects 
according to lARC or national threshold limit values for the 
work environment in the Nordic countries 

• In4t*r.rala>aal ••d«er.nl«»nl 
l e r i i l * Umt.vilua-) tlm>.vtlu>*) 

InMilloa odour 
<l 4oyi I I < i y i 

Hailmum 
accaptaklo 

a.|. i * i l a f i 
(oylloaal) 

Lirallma olHia 
product 
a.g. H yaata 

The indoor-relevant time-value [5] states the time from the product is unpacked and placed in the room till it no 
longer causes mucous membrane irritation or odour. Tliese lime-values are based on emission testing. The determi
ning compound for the time-value on odour was hexanal. 

Additional Information 
For details please refer to test report etc. 
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Introduction 
Wood plays a major role as raw and building material. It is widely accepted 
as a resource with outstanding environmental advantages but nowadays 
acceptance includes all stations of the life-cycle: production, processing, 
usage and disposal. The processing of wood is connected with production 
residues. Up to 50 per cent of the raw wood remains as barks, saw and 
sanding dust, shavings, cuttings etc. Traditionally, these production residues 
are utilised within the wood industry for the manufacture of particle and 
fibre boards or for the generation of heat and energy. 

At the end of its life cycle wood products are waste wood ("reclaimed 
wood"). It is estimated that about 50 per cent of wood products become 
reclaimed wood which has to be disposed. For decades, the disposal has 
been predominantly incineration or dumping. In the mean time manufactur
ers and traders of wood products are increasingly confronted with the 
question what to do with reclaimed wood. Preconditions for a successfril 
recycling of waste wood are that: 
- The assortments are available continuously and in sufficient amounts 
- The quality of the assortment is in accordance with the proposed recycling 
- The recycled wood products have a market 
- The recycling produces no new disposal problems 

To make progress in linking economic development with sustainable 
ecosystems, the wood industry has to create institutional and strategic 
mechanisms to deal with questions connected with waste wood disposal. 

Composition of wood waste assortments 
Waste wood often contains non-wood materials such as mineralic 
compounds, adhesives, laminates, paints, preservatives and fire retardents. 
The non-wood compounds can be differentiated in ecologically relevant 
contaminants and technically disturbing contaminants. Ecologically relevant 
contaminants may harm living beings or pollute the environment during 
processing, application and disposal of the wood-based panels. Wood 
preservatives with harmful properties such as arsenic and mercury salts or 
chlorinated aromatics are typical examples. 

Wood waste can be recycled or bumt for heat and energy production. In 
practice, both ways of disposal are linked closely: waste wood separation 
will always generate a wood fraction to be used for board production and a 
wood fraction suitable only for incmeration or dumping. 
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A homogenous and non-contaminated waste wood fraction is a most 
suitable material for processing in particle and fibre board production. 
Unfortunately, only a few assortments have these properties. Thus, recycling 
of wood waste is mostly connected with the application of separation and 
purification procedures. The efficiency of these procedures influences 
essentially the quality of the recycled wood and thus the quality of the man
ufactured boards. 
In principle, three groups of waste wood are distinguishable: 
- Group I : Wood waste with a composition comparable to pure wood 
- Group I I : Wood waste of inhomogeneous composition containing 

mainly technical disturbing compounds. 
- Group I I I : Wood waste with high contents of ecological relevant com

pounds. 

Group I materials are mainly materials such as packages or pallets. These 
materials have a short life-cycle making a harmfril contamination unlikely 
because the usage of ecologically relevant compounds has been stopped long 
enough to avoid unwanted contaminations. Some non-wood materials such 
as steel nails and crumps or coatings may occur but generally it can be stated 
that waste wood of Group I needs simple separation procedures. The 
recycled wooden packages and pallets are used as raw material in the 
particle board mdustry. The produced chips are usually of lower quality than 
chips from raw wood. The size of these chips is smaller and more compact 
than that of standard chips but suitable for the core layer of the panels. 
Waste wood of Group U is characterised by inhomogenity with respect to 
kind and extent of contamination. For the generation of recycling wood, 
efficient sorting and purification procedures are needed. The first and most 
important step towards an efficient purification procedure is the differenti
ation of the waste wood assortments with respect to their origins. To reduce 
complications, these materials should be resorted as early as possible. A 
mixing with other materials, e.g. on the demolition site should be avoided. 
After pre-sorting, the materials are usually shredded into hand-sized chips 
followed by a mechanical or magnetic separation of non-wood materials, 
e.g. metals, glass etc.. By procedures such as brushing, sanding or grinding 
before breaking the purification procedure can be optimised. Also coatings 
can be partially removed. The next step is a ftirther grinding which is 
followed again by two mechanical separation steps. 

Demolition wood with no visible contamination might be pure but can also 
be contaminated by such harmfiil preservatives. A separation of the treated 
parts of the wood products is mostly not possible. A first hint for a wood 
contamination is given be the origin of the material. For most purposes, a 
total exclusion of contaminated waste wood materials is necessary. As a 
pre-step for such a black- and white-differentiation, a safe detection of 
invisible contaminants is needed. 

Tar oil is a wood preservative which can be detected easily by its typical 
colour and its odour. To detect other harmful substances, analytical 
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procedures are needed. In principle, modem analytical chemistry allows the 
determination of all elements and substances even in a complex matter and 
at very low concentrations. Unfortunately, analysis is costly and time-
consuming thus limiting its application in a processing system for waste 
wood. For practical purpose, simple and fast detection procedures are under 
development. 

Group in compromises wood waste such as sleepers, poles, fences, piles or 
pales. These materials are impregnated and therefore unsuitable for the 
production of wood composites. They should be bumed or disposed by 
dumping. In spite of their grave contamination, these materials are not 
difficult to handle within the separation and purification process because 
sleepers, poles, piles etc. are easily identifiable by their origin and their 
distinctive characteristics. 

Purification procedures 
Solid parts of waste wood, e.g. fi-ames of windows usually contain different 

contaminations and lacquers. These lacquers can be removed by mechanical 
procedures. Wood preservatives are much harder to remove. Some 
compounds can be washed out with hot water. The addition of acidic or 
alkalic compounds and some complexing chemicals should enhance the 
efficiency of the cleaning procedure. A suitable step for such a washing 
process is the generation of fibres for MDF production, where wood chips 
are heated up in water to about 170 to 180 °C before defibration. Under 
these conditions a lot of contaminants should become soluble. The cleaning 
process might be intensified by the addition of chemicals at least reaching 
the level of a pulping process. These and other procedures of 
decontamination, e.g. by biological treatments are under investigation but 
obviously connected with serious complications. Here burning or 
incineration are the recommendable ways of disposal. 

Recycling of wood-based panels and furniture 
A most interesting assortment for recycled chips are wood based panels. 
Wood-based panels, especially particle boards and MDF are typical residues 
of fiimiture trade and manufacture. The wooden parts of fumiture comprise 
often coated wood panels. They are free of wood preservatives and other 
harmful compounds. The typical adhesive of these boards is a urea 
formaldehyde resin. UF-resins have a low water resistance. Thus, the boards 
can be disintegrated into high quality particles by using a steam-based 
treatment which allows the separation of wood, resins and coatings. WKI 
has developed a disintegration process for uncoated and coated particle 
boards by combining mechanical, thermo-hydrolytic and chemical 
procedures. The recovered particles are of the same quality as particles from 
pure wood and can be used by standard production procedure. The recycled 
chips can be separated into fractions for the surface and the core layers. 
Also, the formaldehyde emission of boards is not enhanced, even by using 
chips from flimitures which were originally produced fi"om boards with high 
formaldehyde content. 
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Conclusions 
Waste wood is a important source as raw material for particle board 
production and as fuel for the generation of heat and energy. The 
composition of the waste wood determines the way of disposal and is 
influenced by the origin of the recycled wood. The quality can be enhanced 
by efficient sorting and purification procedures. Recommendations of limits 
conceming the content of ecologically relevant compounds in recycled wood 
products are in discussion. 
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Energy Recovery from Waste Wood 
Products: Can Chipped Pallets Be 

Used as Fuel? 
Gérard DEROUBAIX - Environnement BIOTEC - CTBA - France 

The total amount of packaging wastes in Europe is 50 million tons/year. This 
issue is the purpose of directive 94/62/CE, which sets an objective of 50 % 
valorization of the packaging waste, within 5 years. From 1.8 million tons/year 
of wood packaging waste in France, the potential resource of wood from 
pallets for energy is 400 000 tons/year; and only 20 000 tons/year are actually 
used today. 
hi France, a third of the pallets wood is antistain treated. A few years ago, 
sodium pentachlorophenate (SPCP) was the main used product. Today, a 
boron and quaternary ammonium composed formula (B/QUAT) and, at a 
lower level, a thiocyanomethyl thiobenzothiazole (TCMTB) based product, 
have replaced it. Moreover, other kinds of chemicals can be found in chipped 
pallets: some pallet plots are composite made and contain urea formaldehyde 
(UF)glue. 
From these points, the question of the environmental impact of buming pallet 
chips in a wood combustion equipment arises: what will be found in the 
exhaust gas and m the ashes ? To address this question, a multi-program 
action, supported by ADEME (French Agency for Environment and Energy 
Management), was launched. 

I - Waste characterization 
Pallet chips come from one-use pallets, broken parts of multi-loops pallets, 
pallets coming from abroad (worldwide). During the life time, on one hand, 
preservatives can be washed out or degraded; on tlie other hand, some 
contaminants can be spread on the pallet. It is therefore difficult to predict the 
nature and extent of contamination of pallet chips. For this reason, a 
representative sampling and analysis of pallet chips produced for fuel was 
made. 

3 recollection/repairing/chipping sites have been studied (1): 25 samples have 
been collected on chips production. Treated wood has also been searched on 
site by color test and composite pallet plots ratios have been assessed. 
The main resuhs are the following : 
- Treated wood pallets on the sites: SPCP : 1 to 4 % maximum detected 

B/QUAT : 1 to 4 % maximum detected 
- Composite plots : 9 to 15 % of the pallets (< 0.37 % glue into wood chips) 
- PCP Content: from not detected (< 0.5 ppm) to 20.8 ppm ; the average on 

the 3 sites is under 6 ppm, which corresponds to less than 1 % treated 
pallets 

- Dioxines and ftiranes (3 samples): the toxic equivalent (TEQ) ranges from 5 
to 60 pg/g, somehow in proportion with the PCP content 

- B < 5 ppm, TCMTB < 70 ppm 
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- Metals (Cu, Cr, As, Sn, Pb, Mn, Zn): all values into the range of natural 
levels in wood, but one sample (out of 25) containing 3.5 ppm chromium. 

These results show the very small amount of contaminants into the pallet 
chips. 

I I - Preliminary assessment of pallet chips combustion 
Through a wide review of published works and discussion with combustion 
experts, the behaviour of this waste wood in combustion has been assessed (2). 
Results on the combustion of particle boards with about 10 % UF resin (3,4) 
showed no problem but some NOx emissions (500-700 g/Nm )̂. With 10 to 20 
times less resin into the pallet chips, the NOx level will be very low. 
Concerning PCP treated wood (4,5,6), there is one concem with the possible 
generation of dioxines and furanes in the combustion gazes. Pilot scale studies 
(100 % PCP treated wood) have given results ranging from TEQ = 0.1 
mg/Nm to 4 mg/Nm , depending on the equipment. 
Conceming B/QUAT treated wood, boron containing wood trials (7) show the 
possible presence of B in the gazes and the ashes. With less than 5 ppm boron 
in the fliel, the gas and ashes content should be very low. From its chemical 
structure and its low concentration, the quatemary ammonium content should 
not mean any problem for wood combustion. 
Conceming TCMTB, in theory some SOx and HCN emissions could happen; 
but the concentration in TCMTB is really low in the wood and, by comparison 
with combustion trials on resin containing wood residues, it can be assessed 
that HCN and SOx emissions should be very low. 
At last, the importance of combustion conditions is emphasized : many things 
can be burned in a safe way provided the conditions are optimum. As all 
experts also agreed that it was difficult to link lab-scale experiments to full 
scale trials, it was decided to study pallet chips combustion on pilot and frill 
scale equipments. 

I I I - Pilot scale study (8) 
The aim of this study was to compare the combustion of 100 % treated wood 
with untreated wood on a pilot scale equipment; a 116 kW, one stage grate 
firing equipment with a cyclone filter: a usual technology in industry or 
collective heating equipments.The trials have been made on pine wood, SPCP 
treated (600 mg/kg) and B/QUAT treated (B: 75 mg/kg - QUAT: 1730 mg/kg). 
Usual contaminants have been analyzed in the exhaust gazes (CO, NOx, TOC, 
HCl and S02). For all these compounds, the resuhs with treated wood and 
untreated wood showed no significant difference or remained very low. 
Conceming solid residues, the only noticeable point was the presence of B in 
B/QUAT treated wood ashes (350 to 3000 ppm). A "microtox" test performed 
on the leachates fr om the ashes showed no effect of wood preservatives. 

The studys'conclusions are the following: firstly, on a small scale equipment, 
as far as usual pollutants are concerned, there is no significant difference when 
burning antistain treated wood and untreated wood; secondly, combustion 
conditions probably have a stronger influence on emissions than fuel 
differences. 
At the end of this study, there were two remaining questions : 
- What could be the effect of the power range of the equipment ? 
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- What about the "special" pollutants (PCDD/PCDF, HAP, metals) ? 

I V - Full scale trials 
A study has been carried out, on a 2.6 MW heating equipment consuming up 
to 12 tons a day of dry wood, equipped with a cyclone filter. 
As a first step, the combustion conditions have been optimized, with pallet 
chips, monitoring usual pollutants: stable conditions have been found, without 
thermostatic regulation switches off, and the lowest 02-CO levels in the 
gazes. 
The second step was a comparison, in optimized conditions, between two 
fuels : untreated clean wood chips (batch A) on one hand, pallet chips 
enriched with SPCP (8 %) and B/QUAT (16 %) treated wood (batch B) on 
the other hand. 

From the available results (all results: 11% 02; dry gases) the following 
observations can be made: 
- conceming the equipment function, pallet chips proved to be able to replace 
any dry wood fuel, at equivalent chip size. 
- due to warm weather, the trials were made at a moderate power level, 
inducing rather high concentrations in 02 and CO in the gazes (CO: 400-800 
mg/Nm3); nevertheless, no significant difference was noticed between the two 
fuels; 
- for all usual pollutants (NOx, TOC, S02, dust) but also for HCl, 
concentration levels in the gazes stayed very low and similar between the two 
batches; 
- same situation with metals (10 metals), from which Zn an Pb are the main 
ones in the emissions; the 10 metals total amount (gas + particles) is about 4 
mg/Nm3; 
- HP concentration is higher with pallet chips (still moderate: 3.8 mg/NmS), than 
with pure wood, probably due to a fluorine contamination of the pallets; 
- into the ashes and filter dust, no PCP or B was detected; metals analysis 
showed no significant difference between the two batches except for Cu which 
is higher in pallet chips ashes (19 mg/kg), but still rather low; 
- through a wide range of characterization of the leachates of ashes and filter 
dust, no significant differences could be found between the batches. 

Results are still awaited conceming special organic compounds (BTX, HAP, 
dioxines) in the emissions, but up to now, the above data give confidence in 
the fact that a correctly driven combustion of pallet chips into medium size 
equipments gives similar gazes and solid residues than « pure wood ». 

Conclusion : 
A complete program has been achieved to study the opportunity to use 
chipped pallets as fiiel into wood combustion equipments. On pilot and full 
scale equipments, in comparison with pure wood, the presence of small 
amounts of preservative into the pallet chips makes no significant difference 
on most pollutants (usual ones, chlorine, metals) in the combustion gazes and 
solid residues. Some complementary results are still awaited before coming to 
a definitive conclusion. But all these resuhs are mostly encouraging, as the 
contamination of the product appears to be very low, especially for its PCP 
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content, which was the main concem. As the use of this preservative is 
dropping, its concentration into pallet chips will also decrease in the fiiture. 
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Technical Advantages of Utilising 
Recycled Wood in Particleboard 

Production 

H. E. Earl and R. M. Elias' 

Introduction 

CSC Forest Products Limited is a UK joint venture company resulting from 
the merger in 1995 between Glunz UK pic, a subsidiary of Glunz AG of 
Germany and Norbord Holdings Ltd, the European division of Noranda 
Forest Inc. of Canada. 

CSC Forest Products has three main wood based panel manufacturing sites. 
Two plants are located in Scotland, one at Cowie and the other at Inverness. 
The third plant is in South Molton, England. The total annual group 
production capacity of CSC Forest Products is 1.2 million cubic meters. The 
factory in Cowie, Stirling is the headquarters for the group and is the UK's 
largest producer of particleboard (PB) and medium density fibreboard 
(MDF). The Inverness factory produces Orientated Strand Board (OSB) and 
the factory in South Molton, North Devon produces PB and value added 
fumiture components. 

As part of the company's policy for continued growth and commitment to 
sound environmental practices, CSC use a percentage of recycled softwood 
to manufacture PB. This paper summarises the background to using recycled 
material in PB, discusses some of the technical advantages and suggests 
topics for further development. 

Recycled Wood 

A small percentage of recycled softwood has been used for a number of 
years to manufacture PB. The primary source of this recycled material was 
crushed pallets. Recently the amount of recycled softwood used to 
manufacture PB has increased and it is now viewed as a relatively major 
new resource for manufacturing PB in the UK. Currently CSC utilises 
approximately 20,000 tonnes of recycled softwood per year representing 
20% of the total wood requirement for PB production. 

As a working definition recycled softwood is defined as a wood source 
derived from reclaimed softwood products that have reached the end of their 
service life. This resource consists of softwood from one use pallets, 

' Dr. Robert M Elias. Technical Manager, CSC Forest Products 
Dr. Harry E. Earl, Senior Technologist, CSC Forest Products 
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Technical Advantages of Utilising Recycled Wood in PB Production 

damaged pallets, joinery off-cuts and ex-building site components 
(structural and non structural). As a result of the varied nature of recycled 
wood there are some special sorting and processing requirements that must 
be considered prior to using this material in the production process. The 
most important requirement is the efficient removal of ferrous and non 
ferrous contaminants. 

The first steps in the sorting and processing of this resource are undertaken 
by the suppliers. The suppliers organise the collection, initial cleaning and 
chipping of the recycled wood. The semi-cleaned and chipped recycled 
wood is then delivered to the factory for further processing in the recycled 
chip plant. 

The recycled chip plant, commissioned in 1996, consists of a covered area 
where the recycled material is unloaded and segregated from other wood 
sources. The recycled wood is transferred via a walking floor through to an 
initial screening process that removes any fine or coarse material. The 
screened material is then passed through a series of separators to remove 
ferrous metal and non ferrous contaminants. Once cleaned the material is 
then fed into a hammer mill where the wood is reduced to the correct 
particle size suitable for the production process. The recycled wood furnish 
is then metered into the PB furnish via an intermediate storage silo. Figure 
1.0 is a simple flow diagram of the recycled processing plant and highlights 
the key phases of the process. 

Recycle Chip Plain 

Initial Ferrout Non - Ferrout 
Screening Separator Separator 

Nof^ela l 
Contaminanls 

Figure J. 0 Flow Diagram of Recycled Processing Plant 

Technical Advantages of using Recycled Material 

The use of recycled wood in PB has three key manufacturing advantages. 
These advantages are raw material cost, energy savings and increased dryer 
throughputs. These advantages are detailed below. 
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Technical Advantages of Utilising Recycled Wood in PB Production 

Raw Material Costs 

Approximately 50-60% of the manufacturing cost of wood based panel 
products are associated with the two principle raw materials, wood and 
resin. Reduction in either cost is therefore significant. Market demands for 
round wood and saw mill residues has resulted in higher market prices. 
Current recycled wood costs are lower than other alternative wood 
resources. Table 1.0 indicates the percentage difference in costs in 
comparison to the most expensive material, round wood. 

Wood Type % cost reduction 
Round wood -
Saw mill residues 18 
Recycled wood 23 

Table 1. Approximate Percentage Cost Reduction In Comparison to Round 
Wood 

Energy Savings 

Savings also result from reductions in energy required to dry recycled wood. 
Moisture contents (MC) of wood used in PB manufacturing vary from 15 -
60% (total mass basis). MC analysis of the recycled material indicates a MC 
of 25%, which results in an overall reduction of the average furnish MC to 
less than 50%. 

Increased Dryer Throughputs 

Further technical benefits result in an increase in wood throughput. This is 
dependant on the amount of recycled wood used at any one time. On 
average an approximate 20% increase in throughput has been achieved due 
to the reduction in the average MC of the wood. 

Future Developments 

This paper has highlighted the key technical benefits of utilising recycled 
wood in PB production. Quality Control testing in the factory indicates that 
there is no reduction in the physical strength properties of the boards. In fact 
some evidence, although inconclusive, may suggest that some properties are 
improved. However, further work is required to promote and develop the 
knowledge and understanding of the use of this resource. 

It is suggested that a combined partnership approach, working closely within 
the supplier / customer chain to promote the environmental benefits of this 
resource, will ensure thai wood based panels remain materials for the future. 
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