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2013 has been a most exciting year. First of all it was the first year, thanks to the sup-
port and engagement of the members of EcoBuild, that the centre stod on its own after 
six years with direct financial basic support from Vinnova, the Knowledge Foundation 
and the Swedish Foundation for Strategic Research. Secondly the centre is now hosted 
jointly by SP Technical Research Institute of Sweden and Swerea IVF, a result of close 
cooperation between the institutes within several of EcoBuild’s focus areas. Swerea IVF 
with their competence within solution spinning of cellulose fibres, biobased textiles 
and biocomposites makes a perfect match with SP Wood Technology and their compe-
tence within wood materials and wood-based products.

Several of the previous projects continued and, in addition, new projects started during 
the year. The area of cellulose based textiles continues to grow and we also see an in-
crease in biorefinery related activities. 

As a representative of the industry I see great value in being a member company of Eco-
Build. To have a meeting place for exchanging ideas and experience as well as a source 
of knowledge is perfect for a company’s R&D-activities. The development with old and 
new member companies, some from industry sectors not previously represented in 
EcoBuild, together with new interesting research areas and that the centre is jointly 
hosted by SP and Swerea IVF promises a lot for the future. I am looking forward to 2014 
and I would like to thank all stakeholders for their engagement in EcoBuild. You are 
making this possible. 

 
Hans Thulin, CEO NorDan 
Chairman EcoBuild Centre board

Preface
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About EcoBuild

A sustainable future with biobased materials
EcoBuild is a competence centre for cooperation between universities, institutes, and 
industry. Its theme and basic idea is to refine forest raw materials or other renewable 
biomass to new, innovative components and product systems, mainly for applications 
related to the building sector, and for furniture, textiles and vehicles. The ultimate goal 
is fully biobased material systems and products. 

We work in the whole value chain – from raw materials to end products – with both 
small and large companies. The centre pursues applied research and product develop-
ment within five interconnected focus areas (FA):
 

FA1 - Biobased Binders & Coating Systems
The work in this area involves biorefinery concepts and biobased binders (both thermo-
set and thermoplastic). The resins are intended for use as biobased alternatives to the 
current, petrochemical based binders for panels & boards, coatings, biocomposites and 
engineered wood products.

FA2 - Biocomposites
This area covers natural fibre composites, both thermoplastic and thermoset, for the 
use in furniture, automotive, building and joinery applications.

FA3 - Bioderived Textile Fibres and Technical Textiles
Manufacture of textile fibres from cellulose is the main activity in this area. The aim is to 
develop environmentally and economically better textile fibre using new technology 
for dissolution of wood cellulose and subsequent fibre-spinning.

FA4 - Modified Wood and Fibres
This area focuses on techniques for modification of wood and fibres, such as acetyla-
tion, furfurylation, and thermal modification, in order to improve decay resistance and 
other properties.

FA5 - Durability and Eco-efficiency
The durability of the materials and products developed within the other focus areas are 
evaluated from different aspects. Sustainability assessments are also performed for the 
developed materials and products.

For more information about the focus areas, please turn to pages 8-9.
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About EcoBuild

Key facts about EcoBuild
Member companies: Since its start in 2007, 46 companies have participated in Eco-
Build. The sizes of these companies cover the whole span from very small enterprises to 
worldwide concerns. As of the beginning of 2014, 19 companies are currently members. 

Staff: During 2013, 119 persons were connected to activities within EcoBuild. Of these, 
97 are researchers that are active within our projects, with 64 pursuing their research 
mainly at institutes or universities and 33 at the partner industries.

Turnover: During 2013 the turnover for the centre was 30 MSEK. Industry funding 
amounted to almost 10 MSEK, comprising 2.4 MSEK cash contributions and 7.5 MSEK 
of their own work efforts. The budget is further balanced with research grants from 
national and international programmes and with the research institutes own internal 
funding, the latter providing 4 MSEK for co-financing projects.

Dissemination: During 2013, results from EcoBuild projects were dessiminated th-
rough 7 peer reviewed papers, 16 conference contributions and 22 popular scientific 
contributions.

EcoBuild is organised and hosted in a joint partnership by two institutes; SP Technical 
Research Institute of Sweden and Swerea IVF. It has at its disposal a hub of professors, 
senior scientists, PhD students, laboratories and pilot plants, mainly in Stockholm, Borås 
and Mölndal.

Vision:
EcoBuild is an internationally leading competence centre for development towards the 
biobased society.
 
Mission:
With a significant connection to the local raw materials base and internationally recog-
nized excellence, to actively contribute to biobased and economically efficient value 
chains.
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Centre management

Emma Östmark, SP
Centre Manager

Jonas Aspling, Swerea IVF
Deputy Centre Manager

Mats Westin, SP
Research Coordinator

Martin Strååt, Swerea IVF
Research Coordinator

Magnus Wålinder, KTH
University Coordinator

Management team Centre management

Support functions to the management team

Centre board

Per Brynildsen (Kebony), Ulf Odda (Akzo Nobel), Lars Wiklund (Holmen), Charlotte Bengtsson (SP), Lars 
Stigsson (KIRAM), Pernilla Walkenström (Swerea IVF), Hans Thulin (NorDan), Missing: Eva Hörwing.

Chairman: Hans Thulin, CEO, NorDan
Lars Stigsson, CEO, KIRAM
Eva Hörwing, Byggelit Holding
Ulf Odda, Purchase Manager, Akzo Nobel
Lars Wiklund, Senior Manager External RDI Group NBD, Holmen
Per Brynildsen, Research Director, Kebony
Charlotte Bengtsson, Head of Department, SP Wood Technology
Pernilla Walkenström, Manager Textiles and Plastics, Swerea IVF

Marielle Henriksson, SP
Acting Centre Manager 

(from April 2013)
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Partners

Member companies
• AkzoNobel Industrial Finishes AB
• Alfa Laval Nakskov A/S
• Casco Adhesives AB
• Eastman Chemical Company
• Hennes & Mauritz AB
• Holmen AB
• IKEA of Sweden AB
• Kebony ASA
• KIRAM AB
• Lantmännen Ekonomisk Förening
• NordDan AB/TanumsFönster AB
• Ofk Innovation AB
• Perstorp AB
• SCA R&D Centre AB
• SSAB Tunnplåt AB
• Sveaskog Förvaltnings AB
• Södra Skogsägarna Ekonomisk Förening
• Volvo Car Corporation AB
• Volvo Group Trucks Technology AB

Member research institutes
• Innventia 
• Norwegian Institute for Forest and  

Landscape
• SP Technical Research Institute of  

Sweden
• Swerea IVF

Universities 
• Chalmers University of Technology
• Royal Institute of Technology (KTH)
• Technische Universität München
• University of British Columbia
• University of Coimbra, Portugal 
• Algarve University, Portugal
• University of Copenhagen
• University of Nice
• University of Portsmouth
• Grenoble INP-Pagora

Hat made of PaperTweed. 
EcoBuild has manufactured demon-

strators for three of the visionary 

product ideas from Ekoportal2035, 

TreeTiles, PaperTweed and ForestFo-

am. The project was financed by the 

Swedish Forest Industries Federation 

Foundation.
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Research activities

Biobased Binders and Coatings 
The work in this focus area involves biorefinery concepts and biobased binders (both 
thermoset and thermoplastic). Raw materials of interest for the biorefinery routes are 
both agricultural and forest biomass. The biobased resins are intended as biobased al-
ternatives to the current, petrochemical based binders for panels and boards, biocom-
posites and engineered wood products. The novel biobased resins are also intended to 
be low-emission products. The bioderived thermoplastics for wood plastic composite, 
WPC, should be durable, compatible with modified wood, have proper melt wetting 
characteristics and physical properties. The work in this area also involves new types of 
coating systems derived from renewable resources, especially for exterior wood pro-
ducts and for modified wood. The coating surfaces, coating-substrate interfaces and 
interphases, and extracts of coating films are evaluated with e.g. spectroscopic analysis 
and with accelerated ageing and field testing activities.

Biocomposites 
The work in this focus area involves so-called wood polymer composites (WPCs) for the 
use in furniture, automotive, outdoor building and joinery applications. Both material 
composition features and processing optimization are covered. In addition, thermoset 
biocomposites are also involved in this area, with the aim to produce panels, board and 
3D-shaped biocomposites. These are intended for outdoor, wet or marine applications. 
For outdoor applications, WPCs and thermoset biocomposites may be produced from 
modified fibres or residuals from modified wood production. By mixing natural fibres 
such as cellulose, flax or hemp together with a thermoplastic binder fibre using carding 
and needling equipment, a textile biocomposite is formed. This can then be compres-
sion molded into larger parts such as automotive panels and furniture. The method 
also gives the possibility to cover the surfaces with a textile fabric to get the wanted 
appearance and feeling.  The expected achievements of this area are industrially viable 
eco-efficient and durable biocomposites.

Bioderived Textile Fibres and Technical Textiles 
Manufacture of textile fibres from cellulose is the main activity in this focus area. The 
aim is to develop environmentally and economically better textile fibre using new 
technology for dissolution of wood cellulose and subsequent fibre-spinning. Transfor-
mation of pulp production plants for this purpose on site is also included in this area. 
Development of technical textiles for composite applications in focus area 2,  e.g. textile 
composite furniture, is another application within this area.
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Research activities

Modified Wood and Fibres 
This area focuses on wood and fibres that have been modified by techniques such as 
acetylation, furfurylation, and thermal modification. SP’s unique pilot plant for modi-
fication of wood, using microwave technology, is utilised in the projects for modify-
ing wood in dimensions from fibres to lumber. Other EcoBuild partners have full scale 
production facilities for modified wood that are used within the Centre. Analyses for 
understanding the modification chemistry and the property enhancements gained by 
modification are performed. Finally, property enhancements gained by modifiction is 
evaluated and demonstrator products can be manufactured for target markets, e.g. gar-
den wood products (furniture, decking and railing), public furniture and playground 
equipment, external joinery, cladding, wet room applications and marine applications.

Durability and Eco-efficiency 
Here, the durability of the materials and products developed within the other focus 
areas are evaluated from different aspects, such as resistance to decay by microbes 
(fungi and bacteria) and attack by insects and marine borers, fire resistance, weathering 
(UV and moisture) and chemical stress. The durability is evaluated in accelerated labo-
ratory set-ups and field tests combined with mechanical testing, microscopic analysis 
and chemical analysis. Emissions to air, soil and water from the different materials and 
products are also analyzed. Eco-toxicological testing is done on leaching waters (with 
aquatic organisms, marine bacteria and crustaceans). From the data achieved, Life Cycle 
and Sustainability Assessment can be made. One part of the research is also devoted 
to molecular biology and biochemistry for understanding the protection mechanisms 
for modified wood (the mode of action) and the molecular response by fungi when 
encountering modified wood. Furthermore, research concerning sustainability assess-
ment of new cellulose based textile fibres is also an important task.
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Dissemination of results

Peer review papers
1. Alfredsen, G., Flæte, P .O., Militz, H. (2013). Decay resistance of acetic anhydride modified wood - A review. International Wood 

Products Journal, 4: 137-143.
2. Alfredsen, G., Pilgård, A. Postia placenta decay of acetic anhydride modified wood - effect of leaching. WSE special issue, Wood 

Material Science & Engineering. Accepted 
3. Bardage, S., Westin, M., Fogarty, H. A.,Trey, S. (2013). The effect of natural products treatment of Southern Yellow Pine on fungi 

causing blue stain and mold. International Biodeterioration & Biodegradation, Volume 86, Part B, January 2014: 54-59.
4. Laine, K., Segerholm, B.K, Wålinder, M.E.P., Rautkari, L. Ormondroyd, G., Hughes, M., Jones, D. (2014). Micromorphological studies 

of surface densified wood. Journal of Materials Science, 49(5), 2027-2034.
5. Ringman, R., Pilgård. A., Brischke. C., Richter. K. (2013). Mode of action of brown rot decay resistance in modified wood: A review. 

Holzforschung. 68(2): 239-246.
6. Wadsö, L., Johansson, S., Pilgård, A., Alfredsen, G. (2013). The activity of a wood-decaying fungus during drying and rewetting 

cycles measured by isothermal calorimetry. Engineering in Life Sciences 13: 536-540.
7. Wålinder, M.E.P., Larsson Brelid, P., Segerholm, B.K., Long II, C.J. and Dickerson, J.P. (2013). Wettability of acetylated Southern yel-

low pine. International Wood Products Journal, 4(3): 197-203.

Conference papers and posters
1. Alfredsen, G., Pilgård, A. (2013). Effect of leaching on Postia placenta decay of acetic anhydride modified wood. Proceedings 

from the 9th meeting of the North European network in Wood Material Science and Engineering, Hannover, Germany.
2. Gobakken, L. R., Bardage, S., Long II, C. J. (2013). Surface moulds and staining fungi on acetylated wood – effect of increasing 

acetyl content. International Research Group on Wood Protection, IRG/WP 13-10797.
3. Henriksson, M., Aspling, J., Östmark, E. (2013). EcoBuild – A competence Centre for ecoefficient and durable wood-based mate-

rials and products. Poster at the The 44th Annual Meeting of The International Research Group on Wood Protection, Stockholm, 
Sweden.

4. Jellison. J., Goodell, B., Alfredsen, G., Eastwood, D., Daniel, G., Craig, S., Grace, K. (2013). What molecular biology can tell us about 
the biodegradation of lignocellulose: the utilization of molecular techniques for the detection, identification and enhanced 
understanding. International Research Group on Wood Protection, IRG/WP/ 13-20528

5. Johansson, S., Wadsö, L., Pilgård, A., Alfredsen, G. (2013). The activity of a wood-decaying fungus during drying and rewetting 
cycles measured by isothermal calorimetry. International Research Group on Wood Protection, Stockholm, Sweden. IRG/WP/13-
20526.

6. Källbom, S., Segerholm, B.K., Jones, D., Wålinder, M.E.P. (2013). Surface energy characterization at different moisture levels of 
thermally modified wood using inverse gas chromatography. Proceedings from the 9th meeting of the Northern European 
Network for Wood Science and Engineering. Brischke, C. and Meier, L. eds. Hannover, Germany, pp. 130-135.

7. Källbom, S., Segerholm, B.K., Jones, D., Wålinder, M.E.P. (2013). Surface energy characterization of thermally modified wood 
using inverse gas chromatography. The 44th Annual Meeting of the International Research Group on Wood Protection, Stock-
holm, Sweden. IRG/WP 13-20532.

8. Källbom, S., Wålinder, M.E.P., Segerholm, B.K., Jones, D. (2013). Physio-chemical characterization of THM modified wood using 
inverse gas chromatography (IGC). 3rd Action Annual Conference COST Action FP0904, Evaluation, processing and prediction 
of THM treated wood behaviour by experimental and numerical methods. 35-36.

9. Olsson, S., Johansson, M., Trey, S., Westin, M., Östmark, E. (2013). Modified vegetable oils as “green” protection of exterior wood. 
Poster at the Marcus Wallenberg Prize Award, Stockholm, Sweden.

10. Olsson, S.K., Johansson, M., Westin, M., Östmark, E., Trey, S. (2013). Effect of lignin structure on the reactivity of epoxidized ve-
getable oils. Proceedings from the Smart and Functional Coatings Conference, Turin, Italy. Also submitted to a special issue of 
Progress In Organic Coatings in December 2013.

11. Olsson, S.K., Johansson, Östmark, E., M., Westin, M., Trey, S. (2013). Modified vegetable oils as “green” protection of exterior wood 
materials - Improved understanding of protection mechanism using epoxy functional oils. Poster at the 44th Annual Meeting of 
the International Research Group on Wood Protection. Stockholm, Sweden.

12. Ringman, R., Pilgård, A., Richter, K. (2013). Postia placenta cellulase gene expression in modified wood during incipient decay. 
The 44th Annual Meeting of the International Research Group on Wood Protection. IRG/WP 13-40626.

13. Ringman, R., Pilgård, A., Richter, K. (2013). The effect of wood modification and gene expression in incipient Postia placenta 
decay. Biodeterioration of Wood and Wood Products. 24-27 April, Tartu, Estonia.

14. Ringman, R., Pilgård, A., Richter, K. (2013). Effects of wood modification on gene expression during incipient Postia Placenta de-
cay. Proceedings of the 9th Meeting of the Nordic Baltic Network in Wood Material Science & Engineering. Hannover, Germany.

15. Segerholm, B.K., Ibach, R.E. (2013). Moisture and Fungal Durability of Wood-Plastic Composites Made With Chemically Modified 
and Treated Wood Flour. The 44th Annual Meeting of the International Research Group on Wood Protection. Stockholm, Swe-
den. IRG/WP 13-40648.

16. Trey, S., Bardage, S., Westin, M., Fogarty, H.A. (2013). The effect of select natural products on wood mold and black stain propa-
gation. Poster at the 2nd International Conference on Biodeterioration of Wood and Wood Products, Tartu, Estonia, 24-27 April, 
pg 76.
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Dissemination of results

Additional presentations at conferences and seminars
1. EcoBuild Annual Meeting 2013, Stockholm, 2 February.
2. Henriksson, M., Aspling J. EcoBuild, Workshop on: En karta över kompositsverige, ny samverkan och initiativ, Mölndal, 15 Octo-

ber 2013.
3. Holmberg, H. Nya produkter inom framtidens skogsindustri. Temadag kring marknad och nya produkter, LRF Mälardalen, Upp-

sala, 1 October 2013.
4. Nussbaum, R. ForTex, Processum’s Annual Meeting 2013, Örnsköldsvik, 29 May 2013.
5. Sundell, P.E. Industrial aspects of coating technology for corrosion protection. SSF 4th Annual workshop on microstructure, cor-

rosion and friction control. Stockholm, 23 April 2013.
6. Sundell, P.E. Industrial aspects of coating technology for greener corrosion protection.  Svenska Kemistsamfundet, Stockholm, 

23 October 2013.
7. Östmark, E. Modifierade vegetabiliska oljor som ”grönt” skydd för exteriört trä, Lantmännens forskningsstiftelses stiftelsedag 

2013, Stockholm, 26 November  2013.

Theses
1. Sandin, G. 2013 Improved environmental assessments in the development of wood-based products: Capturing impacts of fo-

restry and uncertainties of future product systems, Licentiate thesis.
2. Master Thesis 20082013, confidential report.
3. Master Thesis 30102013, confidential report.

Patents
1. Provisional patent pending.

Popular scientific contributions
1. Alfredsen, G., Gobakken, L., Larnøy, E., Treu, A. Tremodifisering – acetylering, SKOG 5, 2013.
2. Aspling, J. Nu utökar vi samarbetet med SP Trä, Teknik & Tillväxt, 1, 2013.
3. Aspling, J. Fibrer – bra för både mage och plast, Teknik & Tillväxt, 3, 2013.
4. Den nya textilfibern är här, Nya Wermlandstidningen, 20131120.
5. Forskning - ett roligt område, Borås Tidning, 20130324.
6. Hedlund, M. Den svenska skogen kan klä världen , BioBusiness, 20130517.
7. Henriksson, M. EcoBuild 2013, SP Wood Technology Newsletter, 2, 2013.
8. Kläder av skog kan rädda både pappers- och textilindustrin , Sveriges Radio, 20130425.
9. Kvinnors företagande kan öka tillväxten i Värmland, Sveriges Radio P4 Värmland, 20131120.
10. Kvinnor som bygger Värmland, Karlstad Universitet, 20131115.
11. Köhnke, T. Textilfibrer från svensk skogsråvara, Teknik & Tillväxt, 2, 2013.
12. Morgonsamtal om textilforskning, Sveriges Radio P4 Sjuhärad, 20130918.
13. Ny bioekonomiskt textil av cellulosa ska konkurrera med bomull, The Paper Province, 20131121.
14. Olsson, S. How do oil and lignin interact with each other?, SP WT Newsletter, 1, 2013.
15. Olsson, S. Interactions between modified oil and lignin, SP WT Newsletter, 4, 2013.
16. SP:s forskning ger kläder ett nytt liv , Borås Tidning, 201300306.
17. Så ska svensk textilindustri bli het igen , Sveriges Radio Ekot, 20130425.
18. Ringman, R. Low moisture content protects modified wood, SP WT Newsletter, 5, 2013.
19. Sandin, G. Environmental assessment for better use of wood, SP WT Newsletter, 2, 2013.
20. Söderlind, D. Så kan vi använda skogen i framtiden, Sydved, April, 2013.
21. Östlund, Å. Skog ska bli textilfibrer, Teknik och Forskning, 1, 2013.
22. Östmark, E. Inom EcoBuild utvecklas bandlack med mindre lösningsmedel och mer bioråvara, Teknik & Tillväxt, 2, 2013.
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