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ABSTRACT 
 

The Swedish construction market is today characterised in a too low endurable housing 
production at a too high cost level. Forces are raised to increase the production and lowering 
the production costs without repeating the mistakes from the Million program of the 1970s 

again. The construction market in Sweden face a challenge in building more at a lower price 
in buildings that is flexible in design and fit into the surroundings.  
 
This paper examines the factors and instruments that are conclusive for the wood industry to 

create an industrialised wood constructing actor. A case conducted in an ongoing wood 
building project in the middle parts of Sweden will be presented. The project has been studied 
through interviews with representatives, in high positions, at the different actors involved in 
the project. 

 
The empirical results show that there are not an unessential degree of factors affecting the 
creation of an industrialised wood construction actor. The most important factors lie in the 

area for project organisation, cooperation forms, common terminology and control over 
resources and activities. One tentative suggestion is that the industrial network should be seen 
as an instrument for the development and the success in creating an efficient industrialised 
wood constructing actor.  

1. INTRODUCTION 
 
Since 1993 until today Sweden has under produced housings in comparison to the estimated 
requirement. Recent years has, however meant an initial increase in production, and from 

2003 to 2004 increased the production with a total of 35 percent (SCB, 2005). The largest 
increase is in the area for apartment buildings (TMF, 2004). The total production during 2004 
has been 27 300 apartments, in total for apartment buildings and small houses (SCB, 2005). 
The total demanded production in Sweden is estimated to approximately 40 000 apartments 

and small houses. The increase in production has been mostly in the area for apartment 
buildings, this is illustrated in figure 1.  
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Figure 1: Total production of apartments in 
apartment buildings. (SCB, 2005) 

 

Figure 1 illustrates the trend in 

construction of apartments in 
buildings, which is the area of 
interest in this present study. The 

trend is increasing but the level is 
still too low. There is a growing 
criticism from future proprietors 
towards cost level and competition. 

The cost level for housing 
production has been increasing 
during the latest years, but is now 

stagnating at a high level. An 
explanation to the high price levels 
in production would be that the 
production has been focused on tenant-ownership apartments. Tenant-ownership apartments 

contain a tendency to tolerate a higher price level than rented apartments. What is needed 
today is renting apartments for a larger mass of individuals, in big city areas, at a low 
production cost level. There is not only the low production cost level that is demanded, but 
also a high flexibility in the building.  

 
The construction industry faces a challenge in the ability to produce more apartments, at a 
lower cost and at the same time being able to keep or expand the possibilities of flexibility.  

This demand implies a comprehensive structural change in the building processes.  

2. PROBLEM AND PURPOSE 
 

The wood industry apparently faces the challenge to create a significant actor, an actor similar 
to the actors in the concrete and steel building sector, which is able to meet the market 
demand of today. Therefore the purpose of this paper is to find out, which factors and what 

instruments, the wood industry must use to create and maintain an industrialised wood 
construction actor. The problem can be presented in two research questions, which are:     
 

 What are the conclusive factors for an industrialised wood construction actor? 
 

 What instruments should the wood industry use, to create the conditions for cost 
effective industrial wood production of buildings.  

3. THEORETICAL FRAMEWORK 

3.1 The traditional building process 

 
The following description of the traditional building process is inspired by Uno Nordstrand 

(1993). A traditional building process begins with a decision to build a building and ends up 
with administration. (figure 2) 
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Figure 2: The traditional building process 

3.1.1 Product determination 

 
The program, offer and projecting stages 
are called product determination. The 

stages involve specifying the buildings 
appearance from the future proprietor’s 
demands.  
 

In the program stage the future proprietor 
negotiates the demands with the 
entrepreneurs. The contractors start their 

work with offer calculation. The 
calculation work includes several different 
occupations, and aims at calculating the 
direct end indirect costs. The offer is 

compiled, analysed and distributed to the 
future proprietor (Cigen, 2003). In cases 
where the offer is accepted the proprietor 
and the constructor sign a contract. The process includes a quantity of purchases between 

contractors and between other actors in the process.  
 
In the projecting phase the building is presented on drawings and in description according to 

the demands of the proprietor. The work demand specialists that parts the projecting work in 
to different areas. The architect and the building constructor are normally the most important 
actors, closely followed by el, vs. and ventilation constructors. The number of actors depends 
on which grade of installations the building demands. The projecting phase concludes in a 

building document. 

3.1.2 Production phase 

 

In the production phase the building should be realized according to the projecting plans. The 
phase implies to a great extent the handling of resources and personal. The production phase 
ends with a number of inspections to secure the functions of the building, before it is presented 
to the future proprietor for administration. Administration means planning and implementation 

of maintenance, operation and service to maintain the buildings function, technical and 
aesthetic standards and economic value.    

3.1.3 Contract forms 

 
For the proprietor there are principally two main alternatives in the work with a building 

project organisation, and when contractors are to be hired. The first alternative is the own 
organisation and consultants taking the project to building documents. When the building 

documents are finished the proprietor finds an agreement with one or multiple contractors to 
build the building. The proprietor can at this alternative chose one contractor to realise the 
building (general contract) or chose several contractors to manage different parts of the 

building (shared contract). There is also a mix of the two alternatives called (coordinated 
contract).     
 
The second alternative is when the proprietor in an early stage engages someone to answer for 

both the projecting and the construction. This someone could be a contractor that undertakes 
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the total task (total contract) or it could be a building company that contracts the consultants 

and contractors needed to realise the project      

3.2 Towards industrial wood construction 

 
New technology has always changed human lives and created new values. New technology has 

many times meant that out of date traditions have vanished at the same time as the values of 
that tradition. The development has moved from handwork to mechanisation to atomisation 
and finally robotisation (Anderson, Audell, Geirtz och Reitberger, 1992). In the building 

sector of today, there is a discussion to implement industrialised building methods, which 
however is not a new phenomenon. Industrialisation of the building process was implemented 
in the so called Million programs during the 1970s, with a great improvement in repetition, 
technical solutions, standardisation, productivity, working environment etc. This kind of 

project is no longer run due to the lack of quality and adjustment to surroundings (Olofsson, 

Stehn och Lagerqvist, 2004).  
 

The production has during recent decades prompted towards a more handwork production at 
a building site (Stintzing, 2003). Implementation of industrialised building production orientate 
itself towards a new technical platform that distinguishes in demands of cost effective 
production, flexibility in design and adaptation, precision and quality, working environment, 

climate sheltered production and good logistics. The building systems that are current for this 
development have by Stinzing been discussed and by Olofsson, Stehn och Lagerqvist described 
as; elements where frame, wall element, joists and other building element are prefabricated and 
transported to the building site for storage and assembly. Volume building is elements joined 

together in a factory to volumes complemented with inner and outer coating, installations and 
equipment. The volumes are transported to the building site and assembled. Modules and module 
systems are recurring component in a building that have standardised measures and 

characteristics. The module can be produced in large scale. And type houses who could be seen 
as the complete house kit that is assembled on the building site. Usual the concept and design 
is used in small house production.  
 

These building systems are based on the implementing of new forms for organisation, 
production, and product development. Interesting systems for these forms are Lean Production 
(LP) or Agile Production (AP) focusing on customer demand and satisfaction; and the technical 

efficiency in processes plays an important roll.  Just-in-time systems are one example. 
Construction Engineering (CE) stands for efficient cooperation between design, construction and 
production, in teams reaching over usual borders. Supply Chain Management (SCM) stands for 
control and designing the value chains through supply- , customer cooperation and logistics in 

focus. Enterprise Resource Planning (ERP) stands for IT-based systems and methods to guide 
monitor flows and processes in and between the large scale producing companies.  

 

Businesses with small production complexity and relative large scale series are companies that 
in first case chose SCM implementation. Businesses that are customer based, and therefore 
have a more complex production with customer demand in focus, enclose a higher tendency 
to implement LP, AP and ERP. Olofsson, Stehn and Lagerqvist claim that to create a 

profitable industrialisation of the building process changes in work flow and methods through 
out the whole value chain can be necessary. The claim is obvious in that there is a business 
advantage in owning large parts of the business process to be able to implement the changes. 

The change process involves organisations that are process orientated; process capability to 
develop into a supporter for industrial networking methods, in order to create a new kind of 
building component industry.  
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3.3 The Industrial Network 

 

The following part has been essentially inspired by Björn Axelsson and Geoffrey Easton (1992), 
who mean that a new type of (building component) industry demands the creation of 
conditions for organisations involved. There is a need for new instruments for an industrialised 
process in an industrialised network. The industrial network is defined as a number of units 

connected to each other where the integration between businesses can be defined as the 
creation of entireties from parts of systems. 
 

The coordination of activities and resources between businesses in industrial systems is a 
common way to solve problems connecting to competence and lack of recourses. However, to 
coordinate recourses needs often a higher integration between the organisations. The following 
figure describes the industrial network.  

 

 
 
Figure 3: The industrial network, Axelsson and Easton 1992, p. 29. 

 
The industrial network is built on actors, activities and resources and includes individuals, 
groups of individuals, parts of organisations or groups of organisations. The actor control 
activities and/or resources, to what degree depend on the actor’s level in the organisation. An 

industrial network has different hierarchies. Further the actor performs and controls activities 
and resources, and creates relations built on level in the organisation. The actor is goal 
orientated and has different knowledge depending on different experience.  Relations between 

a business and other businesses and/or organisations can be connected to two main categories: 
 
The first category refers to complementation of each other, allowing higher degree of resource 
exploration and sales, through more precise market adaptation. Besides, a relationship could 

imply stability and higher planning possibilities. The second category refers to access to 
business possibilities. The network access involves a certain degree of control over the 
businesses involved, which vouch for a low degree of uncertainty. Besides lower uncertainty 

and higher stability, networking gives access to a third part to more information.   

4. METHOD 
 
This study will be carried out as a case analysis with a qualitative approach in purpose to 
enhance the knowledge and demand of industrial networks wood construction. Case analyses 

are appropriate when the research problem demand understanding of complex phenomena that 

Actors 

Resources Activities 

Network of actors 

Network of activities Network of resources 
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are not controllable by the researcher (Yin, 2003). A number of interviews with involved 

actors will be formed. Each interview will produce data but the combined results of all the 
interviews are what generate the significant contribution.  
 

Further, the data collection will be carried out in an ongoing early case of industrial wood 
construction of some hundred apartments in five buildings in the north of Sweden. The 
building project runs in a traditional process, and is by the interview occasion far off in the 
production phase. The contract form for the project is a total contract. The interviews have 

been implemented during autumn 2004 and been completed in spring 2005, giving a picture 
of the project up to spring 2005. Each interview has been documented in a case study 
protocol. Second hand data has been collected through discussions with other actors haveing 

an understanding in building production. 
 
Accordingly, the study is not a far-reaching study over time, so it could at its best give a 
momentarily picture of the reality that applies at the point for the interviews, and a 

reconstruction of the events until that point. The study probably gives an oversimplified 
picture of the events and the development and the underlying reasons for them. The 
interviewees have been chosen for their specific knowledge and possibility to provide 
information in the examined area to understand industrial wood construction in a traditional 

process. 

5. SURVEY 

5.1 Interview with a representative of the proprietor  

 

The proprietor in this case is a municipal housing organisation. To build housings in more 
than two storeys of wood framings, and a high degree of wood in outer and inner coatings 
initially were uncertain. The reason was connected to insecurity surrounding the building 
process concerning wood, the respondent claimed. Over time the hesitation has passed on to 

enthusiasm for the project.  
 
     ”Projects of this kind are seen as high risk projects. If I choose concrete constructions 
       I would know exactly what I get and at what price.” 

 
An important aspect for the future is that the actor/actors build a high competence around 
wood construction production; the wood knowledge in the total population is not high. The 

actor must be able to present security for the proprietor, to be able to compete with the 
traditional systems. The project is seen as a development project which involves a high degree 
of tolerance that relatively fast will disappear when the suppliers are expected to have the 
competence in industrialised building production, and all other areas concerning projects.  One 

important aspect is a common terminology that all actors use, the respondent sued. 
 
      ”Massive parts of development against industrial wood construction lies in the  

        creation of more competent suppliers and future proprietors.” 
 
To create a better impression from the suppliers they must be able to present a higher degree 
of prefabrication and shorter building time. Connected to managing the impression there lies 

an importance in an own assembling of the building at site. The supplier must create a project 
organisation which is specially adapted to solve the production and organisation problems in 
the projects. The driving force behind industrialised wood construction must lie in the wood 
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industry itself. The fact that it is a wood building, the degree of wood could become too high. 

A winning concept for the future could lie in the relationship between wood and other 
materials, the representative claimed. The demand for quality in an industrialised process is 
high, this project has not reached the degree of concretisation and clearness in the demand 

between involved actors, the respondent stated.       

5.2 Interview with a representative of the total contractor  

 
The total contractor is one of the largest construction companies in Sweden and sees that this 

project is going to become successful, however the road have been lined with problems. The 
knowledge and the vision is that the project is a development project, where the continuous 
development radically reduces the problems over time. The project differs from traditional 
ones at a number of points; for example that there are apartments produced, attachment 

methods, architecture versus tolerances considerations. In industrialised construction tolerance 

and accuracy are conclusive and problems have to be solved. The respondent also states that 
the willingness from suppliers and industry is high to solve problems in the process.  

 
     ”Wood constructing production must solve the problems of architecture demand  
       and what is possible in an industrialised process.” 
 

For the future, it is decisive that an industrialised wood process has a project organisation that 
is adapted to the specific task and is able to meet the contractor’s problem pictures, through a 
clear address to a project group, where demand specifications and control is a guarantee for the 
final product.  

 
    ”An enhanced industrial thinking with a continuously improvement work and 
     development, that from demands, improve and drive the processes forward against 

     what is technical possible and economically reasonable, is decisive for the future.” 
 
The future development lies in finding the prefabrication degree, the balance between wood 
and other materials, and montage development, the respondent stated. 

5.3 Interviews with representatives of the projectors  

 
As a whole the project is exiting and interesting. The project hasn’t been a huge challenge in 
techniques. The fire and sound questions have been dimensioning, the respondents stated 

independent of each other.  
 
     ”A decisive difference to traditional projecting has been an unusual time-consuming 

       projecting, and the fact that prints have been made with measures.” 
 
An industrialised process demands higher accuracy in details, the respondents stated. In this case 
the projecting time could be seen as an advantage. 

 
     ”The future for construction according to this model is higher degree of  
       prefabrication, clear demand structures, a fewer number of actors in the process.” 

 
A project organisation that drives the projects and continuing development both 
organizationally, technically and economically, is also a conclusive aspect for future production 
of housings of this kind, the respondent’s stated. 
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5.4 Interviews with representatives for contractors  

 
The experience of the project as a whole is that it is right in time, interesting and that it is 
carried out in a positive atmosphere, the respondents stated. The experience is also that the 
working environment is unusually excellent; the light is good, relatively silent and much 

cleaner than the normal building sites. The project is positive but contains a lot of things to 
take into consideration. 
 

     ”There is a relatively high extent of technical problems to solve that you do not see  
        in a traditional building process.” 
 
The experience is that the cooperation between actors has worked well. The dimensioning 

problems have been connected to sound and fire. The projecting time has been long, which is 
in this case seen as a positive aspect, there has been a lot of time to solve problems. For a future 

industrialisation of wood construction, the respondents agree on that the blueprints must have 

a higher detail level. Apart from that fact, a higher degree of prefabrication, a demand and 
quality plan constitute foundations for the industrialised production and an effective montage 
for shorter building time, are decisive, the respondents stated.  

5.5 Interviews with a representative of the architect 

 
The difference in this project, apart from regular projects, is the fact that the traditional is to 
meet an industrialised process. The fact that a large part of the product development is 
managed during the building process which involves a whole new way of thinking, a new kind 

of system, is decisive, the respondent answered. The architect meets the demand for new 
thinking in this process, mainly in the areas for sound and fire, but also in a number of other 
areas as adjustment to production, for example. The project is seen more exiting than 
problematic, a good atmosphere has pervaded the whole project, and it is seen as a 

development project, where the first house could be seen as a research project or a prototype 
house. Of importance is also to find the interface between what’s made in the factory and 
what’s made on the building site, and that everyone have the understanding for developing  

this system, the respondent stated. The information flow in this project has not worked 
satisfactory, and this could be deduced to a large extent if the architect changes perspective 
from a traditional projecting to industrialised construction, the respondent claimed. The need 
for higher integration and understanding between process, production and architecture is high.  

 
     ”The architectural design and the tolerances of the industry should meet; the interface 
       must be fond out.” 

 
The finding of interfaces is the main challenge for future industrialised wood construction. The 

interfaces could be expected to be found in the creation of a common terminology apparatus, 
which guide de communication between the actors. How the building process are parted 

between the actors, an accurate projecting, a high prefabrication degree and in the montage of 
the building. The wood industry should create an actor that could manage building projects by 
it self, and also against other contractors. For the architect, this means to approach montage 

and production to a higher extent than today. The conditions have to be made for closeness 
between production, construction and montage, similar to the model in other industrialised 
segments. 

 

     ”The architect’s role in the future should be to adopt to soundings and at the same time  
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       the adoption should be closely integrated with the industrialised building process.” 

6. ANALYSIS 
 
This part will undertake a case analysis of the investigated project in order to address the main 
purposes of this paper, which are to contribute to a better understanding of how the wood 

industry should face the challenge to create an industrialised wood construction actor. The 
emerged conceptual framework shows important aspects for industrialised construction. The 
aspects are (1) what factors are conclusive for industrialised construction actors and, secondly 
(2) what instruments there are to create the conditions for effective industrial production of 

apartments. 

6.1 Factors 

 
To consider the first aspect on what factors are conclusive the empirical evidences seem to be 

that the project in general is be viewed on as a positive initiative, but with a high degree of 
problems. The problems seem to originate from a plurality of factors connecting to the 
specifics of the traditional building process interfacing the industrialised production process. 

The process itself is uncommon for most of the involved actors, and the lack of a working 
project organisation with a high competence of the industrialised building process generate week 
links. In this case, for example, this has created an unusual long projecting time. The 
industrialised process demands a high degree of information, and clear demands to be able to 

generate the effectiveness, accuracy and tolerances, that characterize an industrialised process, with 
much higher details in plans. A fundamental difficulty connected to the information flow 
between the involved actors, is the lack of a common terminology in the over all building sector. 

The industrialisation of the building process requires new thinking both in technical solutions, in 
for example solutions for sound and fire, and the way the actors are collaborating.          
 
The development towards industrialised wood construction with a high degree of flexibility in 

design and adaptation to surroundings seems to lie in continuous competence development and 
finding the interfaces between the architecture and the industrial production. The production 
challenge lies in finding the optimal interface between prefabrication, and what to be solved at 
the building site; the demand is, however, a higher degree of prefabrication than in this case. The 

prefabrication interface should be dependent of montage, the empirical survey leans towards the 
fact that montage should be managed by the industrialised actor. The challenge for the 
architect lies in the ability to create within the limitations of what the industrialised production 

establishes.  

6.2 Instruments   

 

Considering the second aspect of what instruments should be used to create a wood industrial 
construction actor, there seems to be a clear opinion that the actor must be able to manage the 

conclusive factors revealed, and that the driving force should lie in the wood industry itself. 
The management of the factors demands a high control over the process. A high control over 
the process intends that the projecting phase should be managed in the organisation for 
example, and that the market communication should be managed by a highly specified project 

group. The empirical findings seem to support the notion derived from Stintzig, Olofson, 
Stehn and Lagerquist that the new system build on implementation of LP, AP, CE , SCM and 
ERP. The empirical findings also seem to indicate that an industrial network could be an 

important instrument in the creation of the system. The industrial network with implemented 
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instruments establishes for that the resources and activities can be coordinated in an efficient 

way, to create the security the market actor demand. A future industrialised wood construction 
actor could be seen as in figure 5 where the Axelsson and Eston model is adopted and refined 
to fit the industrial wood building network.  

 

 
Figure 5: An industrialised wood construction actor 
 
A single wood industry actor probably will find it difficult to manage all activities and resources 

in the process. The suggestion is to manage demands in an industrial network, where the actor 
best suited manages the specific action. The empirical findings indicate that the whole system is 
integrated in a way of managing a building project from acquisition to acquisition. This means 

that the network acting as an single actor on the market after acquiring an object activate 
network resources taking the project through idea work, planning and projecting. In some 
cases there will be a financing demand. The network arranges the sales or letting of the 
apartments. In this stage the project has reached the production phase where resources and 

activities are focused on industrialised production in factories, logistics and montage at the 
building site. The production phase ends up with traditional inspections and presentation of 
the building. The building is now in the phase where the tenants can move in the apartments. 

The model also makes room for an acquisition flow where projects could be managed in a 
stage process including the often long and resource consuming acquisition work.  
 
The management of activities from acquisition to acquisition demand different resources at 

different times. They are all connected and dependent of each other in the whole process. A 
close relationship supports the industrialised construction, demanding information flow, 
accuracy and that resources in competence, raw material, and production capacity are 

accessible at time.        
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7. CONCLUSIONS 
 

In this study the factors for an industrialised wood construction actor are outlined. It indices 

that there are a number of basic differences between the traditional building process, and the 
factors for an industrialised wood construction actor. Therefore the suggestion is to implement 
the suggested theoretical instruments solving the differences. A high degree of integration is 

needed between the actors in the process of building a house, to access recourses and manage 
activities; therefore the suggestion is that the industrial network is seen as a fundamental 
instrument for the creation of an effective actor. The industrial network itself stands for 
process-, production-, finance- and management security resembling the traditional concrete 

and steel actor on the market.      
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