
TECHNICAL  REPORT

Role of policies on 
innovations in timber 
frame construction

Cases from sub-group Timber construction vertical value chain 
in 

COST Action E51:Integrating Innovation and Development 
Policies for the Forest Sector

Tomas Nord

ISSN: 1402-1536  ISBN 978-91-7439-136-7

Luleå University of  Technology 2010

Department of Civil, Mining and Environmental Engineering
Division of Structural Engineering – Timber Structures

TEKNISK RAPPORT 

 

 

 

 

Role of policies on 
innovations in timber 
frame construction 

 
Cases from sub-group Timber construction vertical value chain  

in  
COST Action E51:Integrating Innovation and Development 

Policies for the Forest Sector 
 

 

 

 

 

 

 

 

Tomas Nord 
 
 
 
 
 
 
 
 
 



 

 

 

 

 

Role of policies on 
innovations in timber frame 

construction 
 

Cases from sub-group  
Timber construction vertical value chain  

in  
COST Action E51  

Integrating Innovation and Development Policies for the 
Forest Sector 

 

 

 

 

 

 

 

 

Tomas Nord, Saana Tykkä, Denise McCluskey, Pekka Ollonqvist, Mårten Hugosson, Kadri Ukrainski, 
Laura Bouriaud, Fahrudin Bajric, Anders Q Nyrud, Anders Roos, Kristian Bysheim 

 
Luleå University of Technology 

Department of Civil, Mining and Environmental Engineering 
Division of Structural Engineering – Timber Structures 

 

 

 
 



 2 

Authors and addresses: 
Tomas Nord: Industrial Marketing, Department of Management and Engineering, Linköping 
University, 581 83 Linköping, Sweden 
 
Saana Tykkä: Environmental and Natural Resource Policy, Department of Economics and 
Social Sciences, University of Natural Resources and Applied Life Sciences, Vienna (BOKU), 
Feistmantelstraße 4, 1180 Vienna, Austria. 
 
Denise McCluskey: Dept. of Forest Products, Swedish University of Agricultural Sciences, 
Box 7008 SE-750 07 Uppsala, Sweden 
 
Pekka Ollonqvist: Managerial Economics and Entrepreneurship, Finnish Forest Research 
Institute PB 68, FI-80101. Joensuu. Finland 
 
Mårten Hugosson: Dept. of Forest Products Swedish University of Agricultural Sciences, Box 
7008 SE-750 07 Uppsala, Sweden 
 
Kadri Ukrainski: Faculty of Economics and Business Administration, University of Tartu. 
Narva Rd. 4-A211, 51009 Tartu, Estonia  
 
Laura Bouriaud, University Stefan cel Mare, Suceava, str. Universitatii, nr. 13, 720229 
Suceava, Romania 
 
Fahrudin Bajric: The Economics, Energy and Prospective Department of the Technological 
Institute for Forestry, Cellulose, Construction timber and Furniture, 10 avenue Saint Mandé, 
75012 Paris, France 
 
Anders Q Nyrud: Norsk Treteknisk Institutt, P.O. Box 113, Blindern, NO-0314 Oslo, 
Norway 
 
Anders Roos: Dept. of Forest Products, Swedish University of Agricultural Sciences, Box 7008 
SE-750 07 Uppsala, Sweden 
 
Kristian Bysheim, Norsk Treteknisk Institutt, P.O. Box 113, Blindern, NO-0314 Oslo, 
Norway 
 

 

 

 

 

 

ISSN: 1402-1536
ISBN 978-91-7439-136-7

Luleå 2010

www.ltu.se



Summary 
The enlargement of EU coupled with harmonization of regulations and standards have opened 
new market segments and geographical areas resulting in grown market shares and innovative 
behaviour of timber construction firms. The role of policies aiming at increased 
competitiveness and innovativeness of the European forest sector through integrating 
innovation has been studied within a COST Action running from 2006 to 2010.  

COST Action E51 “Integrating Innovation and Development Policies for the Forest Sector” 
aimed at increasing our understanding of the role of policies and development programs to 
improve competitiveness and specifically innovations in the forest sector. One of the sub-
groups studied the timber construction value chain and the type and diffusion of innovations.  

This report presents empirical data of timber construction industries from eight European 
countries. The data include the general construction environment and the policy 
superstructure of each country and one characteristic example of innovation and innovation 
process within the timber construction industry of each country respectively. The description 
of the construction industry follows the concept that construction is a complex product system 
(CoPS, Hobday, 1998) relating actors in an innovation system approach manner. The timber 
construction industry is gradually moving from supplier to system integrators thus modifying 
the overall system. 

The results indicate a large difference between studied industries in terms of type of 
innovation, supportive actions from society and industry organizations, and the effect of the 
innovation on the overall building process and infrastructure. 
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Sammanfattning 
Utvidgningen av EU tillsammans med harmonisering av regler och standarder har öppnat nya 
marknadssegment och geografiska områden för träbyggindustrin, resulterande i ökade 
marknadsandelar och möjligheter till innovativt beteende. Påverkan av nationella policies och 
program på den utvecklingen har studerats inom ett COST Action som löpt under perioden 
2006 till 2010.  

COST Action E51 “Integrating Innovation and Development Policies for the Forest Sector” 
syftar till att öka vår kunskap om vilken roll policies och nationella utvecklingsprogram spelar 
för att öka konkurrenskraften och specifikt innovationsförmågan inom skogssektorn. 
Träbyggindustrin var en av värdekedjorna som studerades utifrån typ och spridning av 
innovationer.  

Denna rapport innehåller information on träbyggindustrin in åtta europeiska länder. 
Träbyggindustrierna beskrivs utifrån den generella byggindustrin, viktiga politikområden i 
respektive land samt en karaktäristisk innovation och dess utbredning inom träbyggindustrin. 
Byggindustrin och dess innovationsförmåga ses utifrån ett innovationssystemperspektiv och där 
byggandet är ett komplext produktsystem (CoPS; Hobday, 1998). Träbyggindustrin uppstår 
och utvecklas i gränssnittet mellan leverantör och systemintegratör vilket påverkar hela 
systemet. 

Resultatet pekar på stora skillnader mellan de studerade industrierna i fråga om typ av 
innovation, vilka stödaktiviteter samhället och branschorganisationer erbjuder samt effekten av 
innovationen på den övergripande byggprocessen och infrastrukturen.  

 

 5 



 

 

 

 6 



Table of contents 
Summary ........................................................................................................................3 
Sammanfattning .............................................................................................................5 
Table of contents............................................................................................................7 
1. Introduction................................................................................................................8 

1.1. Background .................................................................................................................... 8 
1.2 Purpose............................................................................................................................ 9 
1.3 Method ............................................................................................................................ 9 
1.4 Demarcations ................................................................................................................ 10 

2. Cases ........................................................................................................................12 
2.1 Austria........................................................................................................................... 12 
2.2 Estonia........................................................................................................................... 15 
2.3 Finland .......................................................................................................................... 17 
2.4 France............................................................................................................................ 21 
2.5 Norway.......................................................................................................................... 24 
2.6 Scotland......................................................................................................................... 27 
2.7 Sweden .......................................................................................................................... 30 
2.8 Romania ........................................................................................................................ 33 

3 End comments...........................................................................................................36 
Acknowledgements ............................................................................................................. 36 

4. References................................................................................................................38 
 

 

 

 

 

 7 



1. Introduction 
COST Action E51 “Integrating Innovation and Development Policies for the Forest Sector” 
with participants from 18 European countries started in 2006. The aim of the action was to 
develop knowledge that enables integration of innovation and development policies for a more 
effective and sustainable development of the forest sector. It was hypothesised that various 
European and national policies aim at different areas of society and thus affect forestry and 
forest practices differently. To describe this difference, the action was divided into two 
working groups based on different policy contexts i.e. territory-based multifunctional forestry 
and forestry related vertical production chains.  

The Action was conducted in three work phases. The initial phase collected and analysed 
development programs and policies from a forestry perspective, i.e. top-down approach. The 
second phase took a bottom-up approach describing implementation and effects of policies 
from a company/industry perspective and finally a third phase integrating the first two in order 
to answer overall objectives. Each of the two working groups was further divided into sub-
groups focusing of specific sub-industries or areas. The vertical production chain’s group 
included forest entrepreneurs, clusters, furniture, bio-energy, and timber construction. The 
presentation of collected data hasn’t been possible within the Action but for the interest of 
industry and research it was decided to compile and publish a report that includes cases from 
timber construction industry in a number of European countries1. 

1.1. Background 
Innovations and innovation processes have been identified as the key driving forces for 
economic growth. The understanding of the importance of innovations have had a direct and 
profound effect on European policies and industry support measures best seen in the economic 
development policy of EU the so called Lisbon strategy focusing innovations and 
entrepreneurship. Although there is a general understanding of the merits of innovations 
neither the innovation processes nor the kind of policies that are most effective in encouraging 
innovations are well understood. Since the 1990’s there has been a shift from a linear 
understanding of innovation to a more complex systemic view (Edquist 2001). Actors in the 
innovation have different roles and support innovation and economic development differently. 
There is also little knowledge of the link between policy makers on a national level and on 
policies on a sectorial level. For industries and firms to conform to policies set on national and 
international level there is a requirement to engage more in the policy process. For the forest 
sector there are different policies at hand affecting the development and products and services 
from the sector enters different industries related to other policy areas. It is thus of importance 
to describe the infrastructure of the forest sector in relation to policies to a future improvement 
in innovation and economic growth.  

The construction industry is an important consumer of goods from the timber industry. In 
1989 the Construction Product Directive (CPD) was introduced as a mean to improve trade 
and movement of goods and services within the European Union (EU). An outcome of the 
introduction was a revision of building regulations in some European countries moving from 
prescriptive to functional based leading to additional opportunities for the timber based 
industry. Furthermore, increased prefabrication and standardisation and new organisation 

                                                 
1 Participants and thus cases are from Austria, Estonia, Finland, France, Norway, Scotland, Sweden, 
Romania 
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processes are examples of changes to improve customer value in the housing industry. In 
relation to the forest sector, the changes and developments have resulted in growing interest in 
timber as structural component and where e.g. the share of timber framed houses in Sweden is 
close to 50% (as share of annually completed residential construction), with the market share of 
timber structures in larger housing has gradually grown to an estimated 10-15%. Building 
regulations and other industry standards not only affect the physical products but also have an 
impact on the building process and relations between actors in the construction industry. The 
project is the normal area for the relation and thus temporary in nature, whereas the 
component manufacturing and supplier industry e.g. timber industry, is around the product 
and or service therefore leading to differences in how to interact in the innovation process. 
Construction is argued to be a complex product system (CoPS; Hobday, 1998; Winch, 1998) 
composed of a number of different sub-systems. The degree of complexity and thus art of 
innovation process is dependent on how technically advanced the systems are. Both the 
innovation infrastructure (figure 1) and the innovation process (figure 2) in construction 
industry have been described in literature and are used in this report to present the 
development within the European timber construction industry as opposed to the traditional 
innovation process.  

  

Figure 1: Innovation infrastructure (Winch, 1998).   Figure 2: Innovation process (Winch, 
1998) 

1.2 Purpose 
The purpose of this report is to describe and present the breadth and variation of innovation 
infrastructure and innovation processes of European timber construction industries.  

1.3 Method 
A qualitative case study approach was chosen on the grounds that the innovation processes 
need to be studied in their real-life context and with respect to the complexity of such 
processes (Yin, 1994). More than one source of evidence was used and the overall research 
approach was explorative i.e., evidence to support the construction innovation process 
framework was sought for. The objective was to find patterns of links between the overall 
construction industry framework, as a CoPS, and innovation processes and internal and 
external conditions of the particular focal firm and country. The links between these variables 
have been analysed and presented in a final publication of the Action (Weiss, Slee and 
Ollonqvist. Forthcoming. Innovation and the Forest Sector: how do policies and processes 
fit?).  

 9 
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Criteria for case selection 

To be able to assess the innovation process and the role of the innovation superstructure and 
infrastructure of timber-based firms in the construction industry it was argued to choose one 
case for each country for the study i.e., strategically chosen (Patton, 1990; Silverman, 2000). 
Four criteria were used to get suitable cases:  

 Reflect a major business practice in the nation’s timber construction industry 

 Be clearly innovative from a business perspective i.e., being implemented in practice 

 Comprise focal actors that were established on a commercial basis 

 Use timber as a load bearing element 

Data collection 

Using these criteria, case authors selected a case firm. In order to acquire knowledge about the 
focal firm’s business concept and sources of innovation, authors then interviewed people 
within the firm. The particular persons interviewed all had significant personal experience of 
the firm and its development. Formally they also held senior positions within the firms and 
were often owner-managers. To place each case in context, the case authors were also asked to 
give a brief outline of the key policies in their country which potentially influence the general 
business situation of the sector in that country. In addition, the interviewees were also asked to 
describe the case firms’ business concepts. 

1.4 Demarcations 
The exemplified timber construction industries and firms represent different sizes, market 
developments, governmental structures, forest industry dependences’ and give a good overview 
of differences in Europe, but a number of large countries were not included to get a perfect 
European perspective.  

The cases are chosen according to set criteria to obtain characteristic cases for each country but 
it should e kept in mind that there are of course other timber construction types and 
innovations as well.   

Additionally, the policy focus tends to be limited to those included in the overall E51 project, 
i.e. National Forest Program, Forest Industry Policy, Innovation Policy, Regional 
development policy, Rural development policy, Sustainable development policy, but when of 
importance other key policies are highlighted to the particular country case. 
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2. Cases  

2.1 Austria 

2.1.1 Country briefing and policy description 
Austria is member of the EU since 1996 and has advocated the enlargement ever since. The 
forest based sector is strong with a large export share. Construction is important for the nation 
and the per capita investments are among the highest in EU. Construction is directly subsidised 
in Austria and approximately 80% of all residential construction receives some subsidy. The 
distribution between government and federal states have been in public discussion and during 
the financial equalisation negotiations in autumn 2007, the government confirmed that the 
housing subsidisation volume will be kept on the same level for the next six years at 1.78 
billion Euros.  In addition, housing subsidisation will be linked much closer to environmental 
protection measures e.g. low energy houses. Environmental targets and subsidy criteria is in the 
hands of the federal and regional governments thus having a large effect on construction rate 
and type. The strong emphasis on energy, environment and sustainability policies has resulted 
in development of e.g. different pilot projects for energy efficient (passive house technology) 
buildings and improving the ecological sustainability of buildings. As a part of this 
development has been creation of low energy districts in different regions with an involvement 
of both Technology and Economic Ministries of Austria. The federal states (Bundesländer) 
have strong governance and development programs have high focus on cluster and cooperation 
within the Bundesländer. There are a number of examples for both forest and construction 
related cluster groups in different regions that support innovations and economic development 
of the sectors.  

2.1.2 Construction industry environment 
Total residential construction output has remained stable during the past 5 years at 
approximately 40 000 units and a value of more than 12 billion Euro. There is a strong 
dominance of bricks and concrete as framing material. There are still regulations that hinder 
timber structures in some regions of the country. Accordingly, the market share of timber 
framed houses is low but growing (EUROCONSTRUCT, 2007). Single-family houses have 
grown to about 35% of annual production, but in multi-family houses the share is only few 
percent (ÖFV, 2009). The latter is growing though following the interest in low energy 
housing. One of the largest passive house districts is being built in Vienna and timber frame is 
the dominant option. According to recent study by Teischinger and Stingl (2008), the general 
rate for timber construction in Lower Austria has increased since 1997 (23% of timber 
constructions) to 2007 (27 % timber constructions). Similar tendency is estimated taking place 
elsewhere in Austria.  

In Austria, the architect has a dominant role in construction projects having economic 
responsibility during the whole process. Contractors are often smaller and focused on a local or 
regional market. Contracting is often price based leading to sub-contracting and with high cost 
for specialists the share of unskilled workers is high. Timber construction firms have defined 
markets since long (e.g. roof structures) and expand from that platform.  

2.1.3 Focal company  
The case company is a privately owned micro sized company with a focus on passive house. It 
was founded in the early 2009, but its origins stem from 1994. The ownership is split between 
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three persons with different backgrounds and professions. One works at a timber component 
manufacturing company thus supplying the timber structures, one is heading the sales and 
marketing, and one is responsible for the clay plaster deliveries. The collaborative network is 
based on years of mutual working experience, with a strong input of the clay plaster firm’s 
founder who started research and development on the use of clay, hemp and timber in the 
construction industry.  

The company offers passive house standards with flexible standardization, the houses can be 
designed based on individual preferences to a high degree. The firm also does R&D in the 
field of ecological passive house construction and for sustainable building technology. The case 
firm gives consultations to other firms and people with the use of its products and technologies 
and in different research projects. The company produces both single- and family houses and 
supplied nation-wide. Projects are realised together with customer and architects. The number 
of employees is only three but much work is outsourced and commissioned on project basis. 
The company has recently started sales and production and thus there is no financial data 
available.  

The company only uses timber as load-bearing element, which is provided by one of the 
partner firms. The decision to use timber as load bearing elements has been one of the key 
elements of the company from the beginning, already in the development phase. The special 
niche of the case company is its strong emphasis on the sustainable construction methods; it 
uses only clay plasters (provided by the clay plaster firm), timber, and offers other sustainable 
energy technology such as solar power panels. The house elements are prefabricated in the 
factory and then transported to the construction site in where they are assembled into ready 
product.  

2.1.4 Innovation and development 
The original initiative to produce the present product came from the clay firm’s founder, who 
started the research on the possibilities to utilize clay as structural member for residential 
houses. The product development took years, during which the initial concept changed 
towards passive house building standards.  

Prefabrication and sustainability have been key factors in the development phase resulting in 
using large sized timber panels cut to size in factory and transported to site. This concept of 
using timber, straw and clay has turned out to be optimal for passive house construction, 
ultimately reducing costs for further production. The high degree of prefabrication allows swift 
transport and assembly reducing risk of bad weather.  

The final concept was finalised with support of Austrian sustainable innovation programme and 
together with the present partners. Through the project and support the company obtained 
adequate knowledge on the properties for building cost-effectively wood-clay based passive 
houses. One key point for the development was the release of regulations that strongly limited 
the use of wood in constructions. The change in regulations improved the image of wood as a 
construction material. In addition, the use of wood for multi-storey housing was later 
liberated, which further increases the company’s development possibilities. 

2.1.5 Learning and change 
The development of the innovation concept was a long-term product development process, 
consisting of finding suitable partners and creating a network of excellence, building of the 
knowledge, and creating a right concept for the product.  In the process of developing the final 
product (passive house concept), the most important public support came through a research 
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and development project, funded by Austrian Federal Ministry of Transport, Innovation and 
Technology. This project, which focused on the development of energy efficient and 
sustainable buildings, helped the founder to establish a network of professional partners and 
develop suitable product concept and the planning of the product development process. The 
development included architects, universities, and different professionals (i.e. an Australian 
expert to develop termite-resistant buildings). The many years of experience of the present 
partners in producing wood-constructions and building material from clay was used to develop 
the finalised product, and later the experiences were integrated in the product development 
before starting the industrial manufacturing of the product.  
The main financing and input on the development was own, with little impact from the 
overall industry. However, the public side had a stronger influence on the innovation 
development. One key point for further progress was the release of regulations that limited the 
use of wood in constructions. In general, Austria can be considered having rather an 
environmental friendly atmosphere. The change in regulations improved the image of wood as 
a construction material. In addition, the use of wood for multi-storey housing was later 
liberated, which further increases the company’s development possibilities. In money terms, 
some subsidies were also received, which were mostly used for additional planning costs for 
product development. 
Presently, the case company’s responsibilities are allocated between three different persons, 
who provide the building components for the house production. These persons all work in 
different firms of which one is responsible of wood constructions, one marketing, and one the 
clay plaster deliveries. The clay plaster firm’s founder started research and development on the 
use of clay, hemp and timber in the construction industry.  

2.1.6 The focal firm’s role in the construction innovation system 
The firm does R&D in the field of ecological passive house construction and for sustainable 
building technology and gives consultations to other firms and people with the use of its 
products and technologies and in different research projects. Officially, the company only 
employs three persons, but, since the manufacturing has been outsourced, the number of 
employed people can increase as high as up to 40, depending on the construction project. The 
company operates as system integrators but has control of the supply chain from sub-system to 
final product.  
The company founder has taken part in seminars, meetings, and other scientific events to gain 
and share knowledge about sustainable construction methods from the very beginning of work 
in that field.  
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2.2 Estonia 

2.2.1 Country briefing and policy description 
Estonia has since the EU membership adopted legislation and programs according to principles 
common in EU countries, and so also the general construction legislation and standards 
(Oidermaa, 2004). But the laissez faire policy in Estonian construction has limited the 
introduction of timber structures. The national forest strategy from 2003 (Ministry of 
Agriculture, 2003) aimed at enhancing timber in construction but so far with little effect and it 
is currently being up-dated with additional activities. Also, a cluster initiative has been set up in 
wood construction involving the Estonian Forest Industries Association, timber construction 
firms and universities with the aim of competitiveness improvement of the sector (EFIA, 2009) 
to support the development of innovations in timber construction and to operate together 
with the national forest strategy. 

2.2.2 Construction industry environment  
The annual residential construction rate in Estonia has been constantly growing in recent years 
up to 2007 reaching 7100 units (in 2008 it fell down to 5300 units, a level similar to 2006). 
The share of single-family houses has remained 13−20% in 2005−2008 (Statistics Estonia, 
2009). Timber frame construction has after a recession in Soviet times again regained its 
popularity in residential housing mainly for cost and environmental reasons. In 2007 about 5% 
(200 million Euros) of total residential construction sales originated from 240 firms engaged in 
timber construction (Estonian Woodhouse Association, 2009). These firms are to a large extent 
focused on the export markets (Scandinavia, Germany and UK) making up to 80-90% of their 
sales (ibid.).  

2.2.3 The focal Estonian firm 
The case firm is a family-owned SME founded in 1988 as a producer of timber-frame wall 
panels, but since 2003 focused on structural products like prefabricated timber-frame buildings, 
and construction elements like roof trusses and wall elements. The sales turnover has remained 
slightly below 12 million Euros for the past years with an export share of above 80% (mainly 
Norway, Sweden, Germany, and Iceland). As the firm has expansive plans for its growth, the 
strategy has been to focus on larger projects involving row houses, apartment houses and larger 
house series for different purposes (e.g. kindergartens, office buildings etc.).  

2.2.4 Innovation and development 
The innovation is the use of timber frames for multi-storey buildings on the domestic market. 
It meant both physical product development as well as organisational innovation. The product 
development was to meet technical requirements of in-fill walls in concrete structures. The 
organisational innovation included set up and managing different contractors in a project with 
a high degree of prefabrication. The case firm was engaged as specialist consultant in the stage 
of technical design for supplying in-fill external walls under a D&B sub-contract.  

2.2.5 Learning and change 
The success on the export markets rendered the firm to participate in a project of several two 
to five storey residential buildings on the domestic market. A main contractor and several sub-
contractors cooperated in the project with process ideas from the architectural design into 
technical solutions. The project was the first time for the case firm to satisfy the requirements 
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for apartment houses of respective municipal office. Its long-term engagement on the export 
market and domestic relations benefitted the firm in this particular project. Especially the latter 
has been a driver for the firm where for instance, a close cooperation with suppliers of 
windows (as in the external walls, large glass windows were combined with wood surfaces) was 
benefited (later on the two firms have been merged). Furthermore, the firm has offered 
training for its sub-contractors for ensuring the quality and optimise the production and 
procurement processes.  

Apart from the architectural and technical awards on the domestic market, the project has 
proven to be also successful in terms of apartment sales. To this success the following factors 
were contributing: 

 alignment of design and production possibilities with the consumers’ needs in real time 
(appropriate planning of the closed area between apartment houses with children 
playgrounds, broad selection of apartment designs etc.); 

 appropriate selection of project partners ensuring the high quality of materials used and 
services performed; 

 supporting market dynamics (the disadvantage of initial high price of apartments stemming 
from the design and quality applied was diminished as the prices of new apartments on the 
market were catching up because of the credit-financed demand boost). 

2.2.6 The focal firm’s role in the construction innovation system 
A typical residential project is initiated by a land-owner in corporation with a larger real estate 
or construction firm and realized by a large number of sub-contracts with different firms. For 
single-family housing a local contractor or a prefab house manufacturer is engaged directly by 
the client i.e. the land-owner.  

The leading role in this innovation was carried out by the main construction firm that was the 
developer and leading contractor of this project. The role of the focal firm was similar to other 
projects including the technical design and in-house production of elements. Like in any of 
such projects, some additional resources were used for coordination with other parties, but 
relatively more resources were dedicated for complementary changes related to the safety.  

The larger challenge in this innovation was coping with the higher requirements of fire and 
noise standards. These are more complicated in case of multi-storey houses, but additionally 
governmental authorities supervising this market are generally viewing timber as unsuitable 
material for multi-storey houses and construction norms can be understood and enforced 
differently by the municipal officials responsible. This project was the first time for the case 
firm to satisfy the requirements for apartment houses of respective municipal office and came 
from the co-operations within the project. There are still difficult issues in that respect that are 
opening up the further cooperation with a local university helping with product development 
work with regard to the fire and noise conditions. 
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2.3 Finland  

2.3.1 Policy innovation superstructure 
Forest based industries have traditionally had strong position in the national economic policy in 
Finland. Sawn timber production and export enhancement has recently been in the policy 
agenda to parallel with the joint European efforts (CEI Bois Roadmap 2010 for the European 
Woodworking Industries). Numerous research and technology promotion programs have been 
implemented to support the development of forest industries and related value chains since mid 
1990’s 2. The distribution of knowledge and expertise was arranged in the Wood Product 
network of the Centre of Expertise (WPCE) during 1999-2006. Parallel aimed the program 
WoodFinland (PuuSuomi) during 1998-2005 to mobilizing regional networks around the 
export oriented locomotives with partnering SMEs. There were special regional mediating 
developers for that activity (www.puusuomi.com). The WPCE network, applying market-
oriented view on forestry and wood product business chain promotion, covered 55 individual 
experts in 8 universities, 2 research institutes and 8 regional polytechnics. The operations of 
WPCE were carried out through seven Fields of Expertise: Business Based Development of 
Technology. Modern Wooden Town and Structural Systems. New Business Concepts. Living with 
Wood and Design. Diversification of Wood Utilisation. Large-scale Wood Engineering and Structural 
Systems. Developer Forum. 

The most successful activities related to timber frame construction were implemented in 
Large-scale Wood Engineering Structural Systems or in Modern Wooden Town and 
Structural Systems respectively. The results of the programs included the completion of eleven 
multi-storey buildings in seven cities which all are documented and a development of small 
compact urban apartment buildings and houses environments.  Activities have included studies 
and optimization of planning and construction stages with open timber construction system 
aiming at cost efficiency. Apart from innovation and industry related policies, regional 
development policy aimed at strengthening the regional competencies among firms and 
networks by forming regional clusters has been important in Finland. For the forest industry 
most clusters focused on sawmill and board industries but in some regions to wood product 
and joinery industries.  

Local business development strategy in the region of the firm identified seven local industries 
and related value networks as potentials to be developed as mini clusters. The policy targets to 
integrate the business interests of local micro wood product enterprises and those of large 
construction component and module producers in the local district were identified in the 
establishment of TMC (Timber Mini Cluster).  

                                                 
2 Klus, J. and Hirvensalo, R. 1997. The Mechanical Wood Processing (PMT) and Wood-based  Panels 
(PLT) Technology Programmes 1992-1996. Evaluation report. Finnish Funding Agency for 
Technology & Innovation (TEKES), Technology Programme Report 7/97, Helsinki. 

Wood frame construction 1995-1998) – A Technology program by Finnish Funding Agency for 
Technology & Innovation( TEKES) Report (12/2000) ( Puurakentamisen teknologiaohjelma in 
Finnish). Helsinki. 

The Value Added Wood Chain Programme 1998-2003. TEKES report 9/2004 (Tukista tuplasti 
teknologiaohjelma in Finnish). Helsinki. 
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Rural policy implementation funding (through ALMA & LEADER financing policy) have 
been available in one Finnish region for a number of years (OECD, 2006. Rural Policy 
Review - Case Finland). A subsequent, and related, policy initiative was the establishment of 
Wood Park centre in a major regional town. Its purpose was to construct a multi industry hall 
for the industrial production of a locomotive but also for SMEs providing KIBS (Knowledge 
Intensive Business Services) in the mini cluster.  

Cluster studies have further supported the forest industry and with the regional and rural 
programs additional support for the development of forest industry related cluster and 
competence centres. 

2.3.2 Construction industry environment 

The innovation and related policy initiatives to enhance timber use in construction have had 
only minor impacts on the technical solutions applied in the construction industry. The share 
of timber frame in business to business construction has remained constant in row house and is 
missing in multi-story residential construction (table 1). 

Residential construction constituted one quarter of the aggregate volumes of construction of 
new buildings starts in Finland in 2008 (table 1). Half of residential house constructions are 
single family houses, where the owner-occupiers commission the building. In this segment, 
Finland has a strong cultural tradition of timber construction and the vast majority of single 
family houses (81 %) apply timber frame construction techniques.  

In the remaining residential segments and the multi-story segment, practically all construction 
is on business to business basis, with large construction firm commissioning projects and then 
marketing these to unnamed customers. Low timber frame market share in multi-storey 
construction has preserved despite the reference projects and feasible technologies during the 
past 10-15 year.   

TABLE 1 Annual aggregate number of new building units in 2008 and change (%) from 2007. 
(Sources: Statistics Finland, VTT, RTS)    
 1000 m3 Number of 

units 
Share of res. 
Units 

Change 2007-
2008, 

Timber 
frame % 

Residential, of which 10 500 23 000  -22 % 35 

Single-houses 6 900 11 200 49 -20 % 81 

Row    800 2 800 12 -35 % 60 

Multi-storey 2 900 8 850 38 -21 % 1 

Leisure 1 140   -10 % 80 

Other (schools, etc.) 2 550    85 

Commercial and 
industry 

16 910    15 

Total 41 700 45 850  -19 %  

2.3.3 The focal Finnish firm 

The Finnish case firm is a family owned enterprise established in 2001. The founder has 
personal background in industrial engineering together with construction engineering. The 

 18 



 

firm started as subcontractor in the single family segment. The introduction into the segment 
was based on developing a highly standardized factory, which assembled and finished 
construction modules for use in their single house/detached house subcontracting business. 
Factory production was based on strength-graded timber product structures and well 
formulated partner contracts when production logistics and wood component deliveries were 
concerned. The initial success can also be subscribed investments in quality management 
systems and processes. 

The company has also been highly involved in networking on the local arena where the 
company has been a locomotive of local micro enterprise networks delivering component 
solutions. The annual turnover has increased rapidly from 4.4 mill.€ in 2004 up to €30 in 2009 
with employment growing from 7 in 2004 to 66 in 2009. The growth has hampered profit 
margins, which have remained modest. Low managerial hierarchies and tight connections 
between marketing, product design and planning staff as well as logistic partners can be 
identified among the frame conditions to improve competencies and capabilities in Z in 
addition to the business innovation discussed. 

2.3.4 Innovation and development 

From being involved in residential single-family housing the company moved into social 
service segments offering buildings such as nurseries, schools, day care centres and home and 
centres for elderly.  

The innovation was on the business and marketing side of joining the final customers that 
represented the elderly in local governmental organisations into the planning from the very 
beginning prior the contacts with the construction department. From learning the demands the 
company innovated in the following ways: 

 Developed business relationships with actors that were new to the firm, to market, plan 
and produce housing for the elderly  

 Developed standard modules, and routines for producing housing modules that were 
appropriate for constructing housing which was suitable for the needs of the elderly 

 Developed routines for transporting modules to the building site, as well as competences to 
communicate with other actors to tailor deliveries 

 A partner enterprise provides specialized  architectural services for the construction projects 
of the company  

 There is a partner enterprise that has specialised assembling and on site finishing the 
projects of the company. 

These housing module solutions used timber as a load bearing element in construction, with 
the focal firm considering timber was competitive due to its flexibility when producing in 
factory-type environments as well as its lightweight and relative robustness when transporting. 

2.3.5 Learning and change 
The firm redefined their strategy by developing business in the segment the Finnish statistics 
refer to as ‘other’ (e.g. nurseries, local schools, homes and care centres for elderly). The 
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demand in this market segment comes typically from local governmental organisations with a 
commissioning and owning arrangement. The value creation typically included two different 
customer channels, customer – construction department and construction department – 
contractor with type of contract and the interaction depends on the contract applied.  

The firm participated in a consortium extending the results of a technology program by 
TEKES, iWell - Turning well-being during 2000-2003, concerning the future needs of elderly 
people in their living areas, into business solutions.  

The firm learned about the housing needs of the elderly people as well as the needs of other 
actors in producing and maintaining housing services for the elderly. Combining the 
knowledge from different actors created a learning environment to produce adapted product 
and services and the innovative behaviour of the firm as indicated above.  

An example of this learning took place in the Wood Park housing policy project, which was 
located in the home town of firm Z.  This particular project provided the firm with the 
financial resources to invest in a new production line to support their business activities in 
supplying housing for the elderly. The tacit knowledge from the prior construction module 
industries in the home town could be utilized when the new industry hall was planned, 
constructed and furnished. Furthermore, the formation of Regional Timber Construction 
Industrial Mini Cluster (TMC) was important for the implementation of the innovation. The 
public financing decisions behind MC originates partly from regional and partly from local 
strategic objectives. Major objectives in the regional wood product industry strategy (accepted 
in 2003) presented development targets for wood product industries in the region but mainly 
in large companies and primary production wood product industry development. To also 
include micro and small enterprises the local business development strategy (for the northern 
part of the region accepted in 2005) pinpointed seven local industries and their related value 
networks as potentials to be developed as mini clusters. The aim was to integrate large and 
small enterprises in something named as and identified as TMC. In addition to the 
establishment of TMC financial resources from rural policy implementation (through ALMA 
& LEADER financing policy) have been available prior to WP project thus indirectly 
supporting the preparation of the mini cluster concerned. 

2.3.6 The focal firm’s role in the construction innovation system 
Currently the firm is an industrial producer and assembling service provider for construction 
solutions based on tailor made timber frame construction modules for the special uses, elderly, 
nurseries and elementary schools. The firm with its network of partners are able to offer 
architect and construction engineer design services but also assembly of the modules as a 
principal contractor.  

The company has been a motor in the local business community combining the knowledge of 
small enterprises into a cluster like consortia, which also includes academia and the 
community. In this respect the firm is seen as supplier, system integrator as well as innovation 
broker.  
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2.4 France 

2.4.1 Policy innovation superstructure 

Recent national policies notify that regulations shall address innovation more strongly. At 
national level, a number of rules, regulations and programs have been implemented during the 
past ten years in order to increase the use of timber in construction. A Plan for Wood 
Construction Environment, signed by eight ministries and professionals of wood and 
construction sectors in 2001, sets a target to increase the share of wood in construction from 
10% to 12.5% by 2010. The plan should enable, after 10 years, an additional use of 4 million 
m3 per year in construction. 

A thermal regulation RT2005, mandatory for new constructions since 2006, imposes 
maximum energy consumption thresholds in absolute values (kWh/m²/year). These thresholds 
vary according to the type of building, the construction system, the technical options, the 
heating method and the type of energy. The use of wood in construction is one available 
option. In addition, article 21-V of the 2005 Law on Air sets a minimum threshold of wood 
integration of 2 dm3/m2 of new net floor area built by 2010. The Law is under revision and 
might increase the minimum threshold to 20 dm3/m2.  

Public policies are also providing incentives through establishment of construction labels, 
advocating the use of wood. The labelling policy encourages the parties to surpass the 
requirements of regulation, which constitute a minimum reference. Recently, the government 
engaged studies to identify regulatory and standard obstacles, as well as levers, for the use of 
wood in construction.  

2.4.2 The construction industry environment 

Timber frame houses accounted for 4% of 224,000 individual houses produced in 2005. While 
the number of new individual houses increased by 20% between 2001 and 2006, the share of 
wooden frame houses grew by 46% (BTP Matériaux, 2007). From a raw material perspective, 
the Ministry of Economy estimates that 70% of softwood sawn timber (5.1 million m³) and 
25% of hardwood sawn timber (0.6 million m³) were used in construction in 2006. The sawn 
timber volume is for new build and renovation, where the residential single-family market 
accounts for 80% of consumption (MSI, 2008). Wood panels are the dominant product 
followed by structural framing products (accounting for 30% of consumed volume).  

2.4.3 The focal French firm 

In service since 1936, the French case is a family-run sawmill, which presently employs 10 
persons. The case firm is located in the Alsace region, characterised by a strong forest-wood 
chain that generates a turnover of 3.5 billion EURO (4.3% of regional turnover) and employs 
19 500 people (3% of regional employment). The regional wood construction has a strong 
position, with high number of employees (5,420 employees, or 28%) and companies (1,164 
companies, or 45%). Next to German border, Alsace region supplies raw material for market 
procurements and German wood industries. 
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The sawmill produces sawn softwood timber. In 2007, it transformed 12 000 m³ of logs, 
including long length logs up to 15 m. Production is predominantly for timber frame 
construction e.g. battens, common rafters, and beams. With a turnover of 1.5 million EURO 
(2007), the main customers are local carpenters for new constructions (2/3 of turnover) and for 
renovation of housings (1/3 of turnover). In collaboration with an external structure, the 
sawmill provides additional services to customers such as cut-to-length of structural products 
and preserve treatment.  

2.4.4 Innovation and development  

Increased competition on raw material and end-product markets has forced the company to 
find new ways of designing and producing carpentry products. Recently, on top of normal 
product development, the company has been engaged in developing a green headed solid 
wood product. It is made of strands of sawn timber glued together as the wood is still green 
(30% of moisture content). This new “green” invention offers many improvements such as 
energy savings, better quality and better adaptation abilities. Before entering the market the 
product still needs validation of technical requirements. In addition, customer feedback has 
highlighted some reluctance from carpenters, whose working habits are linked to product 
specifications such as moisture rate. 

The development process was initiated by several factors. The region (Alsace) has a high 
annual harvest (1.6million m3 in 2007) but the forests are dominated by trees with larger 
diameters than the company demands (<60 cm and lengths up to 15 m). Also, the region has a 
dense network of small and medium sized sawmills plus two of Frances largest, all in all 215 
sawmills and wood working companies. Recently new capacity has opened in Germany 
procuring timber from the region. The present and new sawmills capacity are growing thus 
putting a pressure on supply.  

Another factor affecting the development was the change of method of selling timber from 
French National Office of Forests, administrator of 80% of the regional forests. The new 
method (e.g. supply contracts) makes it difficult to procure exact volumes and qualities for 
small purchaser. Additionally, the company faces competition on its sales market. New facilities 
and imports of sawn timber from abroad, put pressure on sales prices and volumes on products 
for wood frame construction. 

2.4.5 Learning and change 

The product is presently under technical review, and, once completed, an extension of 
innovation is possible by replacing existing glues by new glues made from natural materials. 
The green headed glue timber offers a possibility to adopt new organizational procedures (i.e. 
change the conducts of business) which is still to take place. The overall development started 
with laboratory tests of the product, continuing with tests of the product from production line, 
which will end by a full production. Laboratory tests validated the characteristics of the 
product, providing guarantees on stability and mechanical properties (mechanical resistance 
with different cuttings, moisture rates, etc.). The next, ongoing, step aims to validate that 
industrial production line has no negative incidence on the mechanical performance of the 
product. In parallel to carrying out technical tests, the sawmill has recruited an engineer to 
coordinate and conduct the project. It also led a pre-feasibility economic assessment, looking at 
necessary funding, available external support and market opportunities. The latter was done 
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through directs contacts with customers. The organizational innovation is expected to start. 
Related to the process, a question remains open between integrating the new equipment into 
existing production line or creating an entirely new production line.  

2.4.6 The focal firm’s role in construction innovation system 

The actors internal to the forest-wood chain have various incidences on the product 
development and on developments of the construction innovation system. The firm acts as a 
material supplier and relation with the construction industry is purely transactional with 
product development being internal or within the forest-wood chain.  

Within the forest-wood value chain the innovation is strongly supported by professional 
organisations at regional and national levels, as a possibility to overcome regional constraints. 
Similarly, suppliers see the innovation facilitating transport (e.g. shorter logs) and enlarging the 
acceptance of different log specifications by the company. The innovation is also backed, for 
technical validation, by the French technological institute for the Forest Wood Sector. Support 
from the public authorities indicates a potential financial aid for investments in buildings and 
equipments. The latter is a long process though.   

On the customer side there are mixed opinions. Some see the higher moisture content as a 
barrier while other see the possibility of obtaining accurate and specific size and dimensions. 
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2.5 Norway  

2.5.1 Policy innovation superstructure 

Norwegian policies related to construction are in general neutral and not promoting usage of 
specific building materials. This was manifested in 1997 with the introduction of functional 
based building codes, which opened the market for larger timber structure buildings (over 2 
storeys).  

Recent construction policies are focusing on enhancing a sustainable construction sector and 
minimizing environmental impacts (Kommunal- og regionaldepartementet, 2009). The action 
plan involves both climate related issues, energy saving and minimizing polluting emissions, 
but does not give specific recommendations with respect to material choice. Explicitly it 
promotes timber construction as wood is a renewable material and thus substituting non-
renewable building materials. 

Furthermore, one important policy initiative of relevance for forest based industries, was the 
publicly funded R&D program (Trebasert innovasjonsprogram: Wood Based Innovation 
Program) funding research and development related to wood procurement and wood 
manufacturing industries. The main focus of the research program is to enhance innovation in 
the wood industry and to establish new technologies for wood use. The annual budget is of 
about 30 million NOK, and has over the years supported both suppliers of building materials, 
e.g. cross laminated timber and gluelam as well as firms involved in the construction process.  

In addition to the national research program there are also regional and local initiatives that 
enhance the use of wood for construction. There are several examples of Norwegian towns 
and local communities that recently have initiated policies aiming at establishing or 
maintaining regional wood construction and wood architecture (Stavanger, Elverum, Lom, 
Notodden). These initiatives are usually motivated from local building traditions, industry and 
craftsmen traditions or the aim of maintaining an urban landscape/townscape. 

2.5.2 Construction industry environment 

In Norway, since 1992 there has been an increase in the number of residential buildings being 
built, from 16 000 units to a peak of 36 000 units per year in 2006. The growth has been in 
apartment buildings with a stable level of approximately 12 000 for one- and two-family 
houses. Demographic changes, with net migration flows and a population growth above 
country average in urban areas, indicates significant market opportunities in densely populated 
urban areas. Timber frame share in single-family housing accounts for more than 90% whereas 
the share in multi-family is estimated to some 5% (table 2). Industrial construction practices 
and use of wood in urban areas has been identified by the Norwegian government as 
opportunities for the development of wood industry and commerce.  

Table 2 Annual aggregate area and number of units of completed new buildings. (Source: 
Statistics Norway).  

 2007  2008 Residential units 

 1000 
m2 

Number 
of units 

 1000 m2 Number 
of units 

Share of 
total 

Change 
2007-
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2008, 

Total residential 3599 30256  3440 27837 100 % -8 % 

Single-houses 1455 7773  1510 8144 30 % +5 % 

Row 759 6680  614 5591 20 % -16 % 

Multi-storey 1385 15803  1316 14102 50 % -11 % 

Leisure 498 5073  516 5164  +2 % 

Public buildings 
(schools, etc.) 

1088   968    

Commercial and 
industry 

3001   3116    

Total 8186 35329  8040 33001  -7 % 

 

2.5.3 The focal Norwegian firm 

The focal firm is part of one of Norway’s larger sawmill and wood manufacturing groups. In 
1950 the group started producing module-based housing and shelters. The company has 186 
employees and an annual turnover of 441 million NOK in 2008 (for the period 2005-2008 
annual turnover was in average 370 million NOK). The Building Systems division is presently 
one of three divisions within the company supplying flexible system solutions; interior walls, 
modular buildings, electrical installations and load-bearing gluelam structures for projects and 
contract customers primarily in Norway and Sweden whereas the other divisions sell industrial 
and retail customers, as well as to builders and contractors in Scandinavia and Europe. The firm 
is increasingly focusing on the market for multi storey construction in Norway, Sweden and 
Denmark. To do this, the firm developed new timber-based construction technologies–and has 
been involved in several governmental initiatives to develop timber based multi storey building 
technologies and urban construction systems. 

2.5.4 Innovation and development 

The concept - modular building for industrial construction - is based on box units with a 
wood structure that are manufactured in the firm’s own factories. The modules are transported 
to the building site, where they are assembled and completed on-site. The concept aims at 
projects like residential housing, industrial purposes (temporary barracks), townhouses, multi 
storey buildings, townhouses, student accommodations and public buildings e.g. kinder 
gardens and schools.  

The concept of industrialised housing is new to the market even if prefabricated components 
or pre-cut systems have been used in single-family housing for long. The introduction to the 
market requires overcoming traditional and cultural barriers within the construction industry 
and to some extent among end-consumers.  

2.5.5 Learning and change 

The development of the innovation at company and market level was that a product 
development process of learning by doing and using. The firm is continuously developing 
concepts and systems in close collaboration with customers and experts in the fields of 
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architecture, design and construction. Based on their experiences of what ‘works’ the firm has 
incrementally developed a lean production process. The focus on lean building design arose 
from the need for improved efficiency and cost minimizing construction practices: 
construction cost (not life cycle cost) tend to be a key determinant for choice of building 
material and construction technology. Minimising construction costs is therefore a competitive 
necessity. The company did also benefit from the competences within the group that had been 
producing industrial shelters and prefabricated housing as well as the general knowledge of the 
wood products from the sawmills in the group. 

At present the most important driver of innovation is related to maintaining cost efficiency in 
the construction process, but also the ability to meet new or changes in building codes and 
demands from customers are considered important drivers of innovation.  

2.5.6 The focal firm’s role in construction innovation system 

Formerly being a wood products supplier the firm has developed into a system integrator with 
direct contracts with clients or with architects. The role and position comes from the capability 
in designing, producing, assembling and coordinating projects. The capability was established 
from the forward integration strategy and based on the resources in wood manufacture, 
production processing, engineering, technical knowledge of timber components and its 
properties, and the coordination with external consultants and sub-contractors. Creating the 
capability also required taking a larger responsibility when it comes to provide cost efficient 
production of industrialized wood construction. The company handles the building process 
from beginning to end; designing, manufacturing, assembling and complementary works to 
complete building structures, but the firm does not provide services related to finishing the 
interior. 

The engineering competence and ability to construct buildings and to develop projects in 
collaboration with builders, also makes it possible to address customers needs and specifications. 
The company has been using its own competence in building in order to overcome the barrier 
that is related to make contractors that are usually not used to using wood and they are 
therefore reluctant to build in wood. The company also uses its competence in building to 
mitigate the responsibilities of builders and main contractor in order to reduce the perceived 
risk of using wood as a construction material.  
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2.6 Scotland 

2.6.1 Policy innovation superstructure 
The Scottish region of the United Kingdom has its own legislative framework. The 
environmental requirements in construction have historically been higher compared with 
England which has supported timber framed construction lately. Also, a general housing 
shortage and a need to refurbish post-war housing has created a challenge for Scotland. 
Meeting the demands and initiating a restructuring of the construction industry becoming 
more efficient, policy makers and regulators have placed great emphasis on Modern Methods 
of Construction (MMC) to promote innovation and efficiency in the industry (Postnote 209, 
2003). The MMC came partly as a response to suggestions in the Egan – report “rethinking 
construction”. Timber framed housing industry has benefitted from the MMC and based on 
branch initiatives together with regional and rural policies has established industry networks to 
further promote timber in construction. Also, the UK national government choose to establish 
a Centre for Timber Engineer at Napier University in Edinburgh, Scotland to transfer 
knowledge between academia and the network of Scottish timber-framed construction firms. 
Apart from these construction related policy initiatives also Scotland benefits from the regional 
development program as well as rural programs aiming at increased networking and local co-
operations. 

2.6.2 Construction industry environment 
During the past decade the share of timber-frame housing has risen in all residential market 
segments in the UK; from 20 000 units in 2000 to more than 50 000 in 2007. The total 
market has varied around 210 000 during the same period but plummeted in 2008 to 139 000. 
Timber frame dominates residential new building in Scotland with a share of 75%, an increase 
from 65% just two years ago.  

The development is partly attributed to the opportunities of improved quality and lower cost 
using off-site construction or Modern Method of Construction (MMC). Timber frame 
construction has a high degree of prefabrication and meets the requirements of MMC. 
Implementing the MMC, the traditional building process is gradually being replaced by a 
process with increased focus on quality and direct contacts with clients. Firms applying MMC 
is increasingly becoming system integrators.   

2.6.3 The focal Scottish firm 
The Scottish case firm was established as an engineering spin-off from a larger firm that went 
bankrupt in the early 1990s. At its start, it was a micro sized firm with timber engineering 
design competences for construction applications meeting the demands for design and 
construction of roof structures. Although Scotland lacks a timber framed housing culture, its 
stone and concrete buildings have wood-framed roofing structures. 

After industry analysis and foresight studies the regulatory environment proposed a change of 
behaviour of the construction industry to become more quality and customer focused. The 
result was to increasingly place requirements on traditional house builders to produce at least 
25% of their houses using MMC approaches (Postnote 209, 2003).  As this regulatory 
framework came into place, the case firm’s owner-engineers recognised that established house 
builders lacked timber engineering design, construction as well as assembly competences.  
They therefore developed a business concept to become a timber frame supplier to the major 
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house builders in the UK, who organise a network of regional offices that plan and develop 
the houses.  

The case firm has self-financed its own growth by 33% p.a. for the past decade – including 
expanding production capacity and expansion into new regions of operation. 

2.6.4 Innovation and development 
Moving from a technical consultant to a system supplier the company have gradually 
developed its innovation and offering. The offer meant taking a higher responsibility in the 
construction project and coordinating sub-contractors in various regions of the country. The 
development has been gradual based on learning by doing and learning by using from 
customers.  

2.6.5 Learning and change 
The dominant feature of the company’s offering to clients e.g. house builders regional offices is 
the cooperation with architects: the firm takes the designs of architects house designs and 
interpret them into timber engineering design plans, and also advise where designs could be 
changes to fit better. Having worked with architects for some time, and often at an early stage, 
has resulted in that the firm has house construction plans ‘on the shelf’ for the construction site 
managers to more easily initiate projects. The role of the firm also includes to liaisons up with 
construction site managers to manage that particular site’s production and assembly needs. 
Furthermore, to produce the structural building elements (outer and load-bearing walls, floors, 
roof frames) the company operates in own factory type environment, and finally to ensure the 
quality of the process using JIT delivery of those elements to the construction site. If necessary 
they also perform assembly of the prefabricated elements on-site, either themselves or via 
certified partners. 

Their success with the approach depended upon a broad service concept, with uniform and 
accurate approaches to quality and delivery reliability.   

Similar to a lean approach the company has developed its internal process to obtain security 
and reliability in deliveries. This has been done by cooperating with its suppliers about long 
term business prognoses, to open “the books” for detailed short term delivery needs and the 
delivery of quality and reliability performance. Taken together the usage of JIT approach and 
later applying a lean concept have resulted in a well-established business practice of the firm 
and in the market. 

2.6.6 The focal firm’s role in the construction innovation system 
The case firm initially perceived scepticism to the entire MMC approach amongst their 
customer’s construction site managers and workers. However, as they worked with site 
managers to plan the work, and consistently delivered in time, the site managers found that 
build time for multi-family houses was almost halved from 44 weeks to 24 weeks.  This overall 
improvement in construction completion rates was valued. And, the entire service was 
appreciated particularly during a rapidly growing market that was experiencing labour 
shortages.   

To make sure a reliable and stringent delivery of prefab products the company has offered 
training to its suppliers that assemble the pre-fabricated elements at the customers’ building 
sites. The training has included specific timber frame techniques, work methods etc to obtain 
quality of final work. 
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Operating with the case firm, site managers from customer firms realized that by using the firm 
they could increase productivity and availability at the site resulting in improved performance 
of the company. The case firm now has an expansion strategy of entering regional offices and 
growing its share of the customers’ supply business.  

 

 29 



 

2.7 Sweden  

2.7.1 Policy innovation superstructure 
In 1994 the building regulations were revised becoming functional based allowing timber in 
larger structures. Besides changed regulations national policies like innovation, regional and 
rural development programs have since then facilitated the forest industry as well as some 
regions in Sweden to promote the usage of timber in construction. Joint public and industry 
research programs have increased the knowledge of timber structures by creating regional 
competence locations, and forest industry led promotion programs have increased the 
awareness of the possibilities of timber structures in the construction industry. Prototype and 
research construction projects have been realised by innovative actors and group of companies 
sometimes in cooperation with public actors further developing knowledge and competence 
among consultants and clients. Furthermore, the policies gave regions the possibilities to 
support local industry to build up competence about timber structures and processes by 
establishing competence centres, strategic networks etc. but with a large involvement and drive 
from the industry.  

2.7.2 Construction industry environment 
The Swedish residential construction market had shown a continuing growth for the past ten 
years until it came to a halt in 2008. The annual construction rate had been around 30 000 
units with single-family accounting for approximately 40%. Timber framed construction has 
dominated the single-family market for a long period presently accounting for some 90%. As 
of 1994, timber as structural member is also allowed in larger structures and the development 
has since then been from 0% to a present market share of 10% of multi-family housing, (the 
total production capacity of timber based multi-storey apartments is somewhere around 2 000 
units per year). Predominantly, actors in the timber housing industry have a wood products 
history moving forward in the value chain.  

2.7.3 Focal firm Swedish firm 
The company is a medium sized privately owned sawmilling company developed from 
production of sawn timber to value added production of structural products like gluelam 
beams and cross laminated timber (CLT). The development has been from a technical and raw 
material perspective seeking the optimal yield of raw material which gradually took them into 
the timber construction industry. Besides traditional sawmilling activities and markets the 
company acts as a sub-contractor of a structural framing system mainly in design and build 
contracts.  
Being among only a few producing products for the structural segments, the company has 
been active in branch induced technical and marketing projects and programs, resulting in a 
fairly close relation with research institutes on the regional arena as well as international 
presence in marketing campaigns for European organisations. 
Despite the growth in value added products and new market segments the company has 
maintained a 50/50 mix between sawn timber and value added products of the total turnover. 
The turnover has increased from approximately 0.5 billion SEK in late 1990’s to presently 
more than 1 billion SEK and maintained a high profitability. The growth has come from 
mergers and acquisitions of local sawmill companies and organic growth and efficiency 
measures into new areas. 
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2.7.4 Innovation and development 
The innovation is the prefabrication and off-site production of construction components, 
elements and systems based on standard and developed timber products like sawn timber, 
gluelam beams and cross-laminated timber, resulting in a move from a project to a product and 
process focus in construction. The building system creates a possibility to change on-site 
production and also the whole building process becoming more industrialised. The result is a 
possibility for new relations and co-operations.  

2.7.5 Learning and change 
Changes in building regulations in Sweden allowing timber structures in larger buildings 
initiated a chain of activities in which the company was a main participator. The company was 
involved in a research project with other wood products’ companies and a construction 
company defining and standardising CLT-boards for the usage in construction. The project 
was financed by regional funds and from involved companies. Direct work was performed by 
regional research organisations which previously had worked together with the company 
establishing a mutual understanding of what was required and possible ways to reach the 
objective.  

Besides engagement in the project much development was internal with experiences and 
competences from sawmilling, gluelam and management. Long tradition in post and beam 
structures using gluelam had created competence in design, and with a prototype system the 
company engaged in a project as frame contractor. Experiences from the initial project were 
integrated in internal product development and management decisions to position for frame 
contractor and preferably design and build contracts. Its knowledge in product development 
was mixed with the peculiarities of construction project set-up which led to a wish and need 
to develop direct contacts with a few firms offering resources and capabilities not owned by 
the company itself e.g., design of water, electricity, ventilation systems. Also, over the years the 
company has established relations with production and assembly companies/units to create a 
larger production volume as well as regional presence close to projects.  

The aim has been to maintain core competence in wood product development and still 
operate in temporary construction projects. From a capability in product development for 
mainly sawn timber the company has developed a capability in design and production of 
timber frame building systems. The capability is made up of resources in production 
processing, technical knowledge of timber components and its properties, and the coordination 
with external consultants and sub-contractors. The capability was established as a result of the 
forward integration strategy requiring the company to take a larger responsibility and to learn 
the rules of the game and of close relations with research institutes and regional authorities. 

2.7.6 The focal firm’s role in the construction innovation system  
The company has moved from material supplier to frame contractor with its building system. It 
operates in B2B relations and preferably in D&B with a possibility to come in early in the 
decision process affecting the design of the timber frame. Coordination is early mutual 
agreement with main contractor and client and the establishment of degree and art of 
responsibility in various project issues.  

The company was helped by industry led promotion programs where the company’s system 
was exhibited to potential clients. Also, the company participated in seminars, meetings, and 
other happenings to show the concept. The latter has resulted in direct contacts with main 
contractors interested in realizing projects with a timber frame. The active participation has 
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further resulted in close relation with research institutes on the regional arena as well as 
international presence in marketing campaigns for European organisations. 
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2.8 Romania  

2.8.1 Policy innovation superstructure 
National policies aim to overcome discrepancies between Romania and the other EU 
members and discrepancies on a regional level within the country. Areas in focus are 
competence enhancement, innovation support, regional development plans, and public-private 
partnerships.  

Three main general policies may apply to stimulate the innovation in timber-based industries, 
including timber housing, namely the National Development Plan, the Sectorial Operational 
Programme for Increasing the Economic Competitiveness and the National Plan for Research, 
Development and Innovation. However, besides a research area mentioned in the National 
Plan for Research, Development and Innovation, none of the policy provisions addresses 
directly the timber sector, or the use of timber in construction industry. Although Romania 
has a competitive advantage in producing frame-based houses, there is no specific policy from 
the Romanian authorities to support this sector specifically. 

2.8.2 Construction industry environment 
The Romanian construction market has been among the strongest growing markets in EU 
during the past ten years. The residential construction market accounted for 13 billion Euros in 
2008 and slightly less in 2009. The annual residential construction rate has been over 50 000 
units but lower in 2009 of which 60% are single-family houses (Romanian National Statistics, 
2009; EUBuild, 2007). Concrete and bricks are the dominant building materials, timber being 
a less preferred material. This is true also in public housing policies where there are no 
incentives promoting timber in construction.  

Traditionally, in mountain areas, timber was the mainly material for house building. 
Estimations (Romanian National Statistics, 2009) argue that there are more than 640 thousand 
wooden houses, based on beams, but 500 thousand of them are at the end of their life time 
span (30 years). At the present, the domestic market for timber-based building concerns rather 
a luxury segment of the second-home houses (cottages, mountain houses, etc.). Instead, most 
of the production of residential, single or multi-family timber-based houses is exported abroad, 
the main markets being up to now Spain, France, Italy or Germany.   

2.8.3 The focal Romanian firm 
The firm is a medium size company from Northern part of Romania founded in 1993 
specialised in the production of wooden houses. The product portfolio has developed over the 
years presently containing prefabricated living and vacation houses, windows and doors, 
europallet elements, and simple shuttering and shuttering systems. The building system and 
windows and doors are made from gluelam and edge-glued timber products with a high 
technological standard in the production plant.  

The main markets are the German, French and Spanish and only a small share of turnover is 
from domestic market. Contracts are found and negotiated by the external partner of the firm 
and direct with developers. The drop of real estate and building sector may lead to an 
increased focus on the domestic high-end market, which would be more easily accessible by a 
new concept. Presently, the firm employs 87 workers compared with 40 employees in 2000. 
The turnover of the company was 1.9 million Euro in 2008.  
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2.8.4 Innovation and development 
The business innovation of the company is the production of prefabricated timber frame 
houses. The innovation came as the opportunity to combine various competences of the firm 
operating from procurement of timber to the finished product. It also meant a radical change 
to the traditional production concept in Romania as it uses prefabricated products and timber 
based systems.  

The initial owner had good contacts with customers in the German wood products market and 
in 1999 the company began the production and export of garden houses to Germany. After 
2001, the firm implemented new production technologies resulting in increased production 
capacity and diversification of production into also including living and leisure timber framed 
houses. In 2002 a special production line has been purchased from Germany for the 
production of windows and doors using glued timber. In 2004, the production of panelled 
houses based on timber frames has started. The company has also invested in quality 
management systems. The latest change was the takeover by a firm in the infrastructure 
construction business, which aim at diversifying its business portfolio.  

2.8.5 Learning and change 
The innovations come from the distinctive competences of the firm incorporating the special 
ability of the owner to tie commercial relationships with partners abroad, to participate to the 
international exhibitions for timber industry, and to look for information on market trends and 
latest technologies. 

The design and production of timber based houses came from contacts with customers and 
later partners in the German market. The origin of business partnership is from early 90ies and 
included the idea to produce furniture based on the comparative advantage of the Romanian 
furniture industry. However, the decision of business cooperation turned shortly to the 
production of small houses for gardens, which was a novelty for the Romanian market. The 
diversification of the production towards timber framed houses has been also driven by the 
demand on the European market and based on the production and cost efficiency of the 
prefabricated building system. Since the external partners have opted for diversification and 
indicated opportunities, the company has followed the trend. 

Besides the effect from customers the acquisition of new technologies was also inspired by 
information acquired from specialised international trade fares (annual exhibition for timber 
industry equipments). This resulted in changing the production layout from separated 
operations using sub-contractors to an intra firm value chain that allows the commercialisation 
of prefabricated houses with an off-site production share of 80-90%.  

All along the innovation development, the company did not have any specific public support. 
The firm obtained direct funding from two public programs, one in the frame of public 
programme strengthening entrepreneurship and investment in low income regions, and the 
second aiming to implement environmental-friendly technologies. Requirements to obtain the 
grants the firm had to establish its main location and to develop activities inside the low 
income region, to realise investments in the region, and to create new jobs. The owner 
considers that the funding were very important to launch the business, but not to support the 
innovation. 
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2.8.6 The focal firm’s role in the construction innovation system 
The continuous investment in new technologies and products enabled the company to be 
competitive on internal and external markets. The companies invested in production facilities 
and maintained a good relation with external partners standing the risk of obtaining contracts. 
This risk sharing between production and market has been important for the firm and for the 
innovation to take place. The company are aware that the cooperation will end sooner or later, 
resulting in a build up of the capability to innovate (new products, new technologies, 
diversification of production), etc., but the business will be strongly affected by the lack of 
marketing capabilities (how to find markets, how to promote, how to sell, etc.). Further 
difficulties come from the low support of the State to support the innovation and the 
investment in high value products. This fact may become even more severe if the building 
sector continues to fall down as the trend is now (27% less building permits issued in October 
2009 compared with October 2008). Therefore the firm started to be involved in lobbying to 
change the lack of policy interest for the timber-based building sector and high value timber-
based products. Together with 17 other partners the company founded APROCOR 
(Romanian Association of residential buildings with high-speed technologies performing). The 
initial aim was to promote these types of buildings on the domestic market and to lobby at the 
political level for the promotion of wooden houses as high value-products, ecologically sound.  

A further factor that hampers the development is the lack of integration of forest based 
industries and construction firms. There is difficulties for the firm to find reliable suppliers of 
raw material that can supply them over time according to specifications. 

The lack of supporting policies for timber-based industry in Romania hampers the 
implementation of any innovation in the construction sector, but will have a greater negative 
impact on the diffusion of this specific innovation as it is within an area with little tradition. 
Without public support and finance, there is not clear how far the firm will continue to 
innovate and which will be the success of the innovation in the context of the drop of the 
domestic demand on building markets. 

 

 



3 End comments 
The purpose of this report was to describe the policy environment and the innovation 
processes related to timber construction industries in Europe. The presentation was made 
possible thanks to the research cooperation within COST Action E51. It was shown the 
difference in policy climate of the eight different countries ranging from little direct support 
(e.g. Estonia) to a fairly high (Finland). Of importance for the set-up and realization of policies 
is a strong forest sector. In Sweden and Finland the forest sector is of importance for the nation 
and thus policies are directed to supporting innovations.  

The description also point to the difference in type of innovation. There are examples of 
incremental product innovations (France and Estonia) to radical process innovations (Romania 
and Sweden). There are of course a large number of factors affecting the direction of 
innovation and to determine what has been most important has been possible with the data 
obtained. There are some indications that the industry culture expressed as traditional 
behaviour when choosing framing material, cooperation partners, type of contracts etc. do 
have an effect. These factors have had an effect on the innovation process, i.e. the type and 
role of actors involved in developing the innovation. It has been shown that policies do have a 
role in mitigating the development by facilitating cooperation. In an area like timber 
construction, which is new to the market after a long time of prohibition, legal rules and 
public funding are important to get innovation project started. The latter is especially 
important for SME: s with limited capital (financial and personnel) to conduct internal 
projects. 
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