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FORWARD 

 
A comprehensive project directed towards development of energy efficient and 
environmentally-adapted systems is undertaken by the Växjö University under the 
framework of EU program “Concerto-SESAC”. Växjö University has solicited Mid 
Sweden University’s cooperation to implement the work package (WP) 16.2 of the 
project. Accordingly Mid Sweden University has agreed to work on reports 1, 3 and 
4. This “Report 3” deals with cost-effectiveness of using wood frames in production 
of multi-storey wooden buildings in Sweden.  Other reports under the overall project 
discuss the environmental performance (Report 1), market potential (Report 2), 
general conditions (Report 4) and regulatory conditions (Report 5) for such 
construction. 
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ABSTRACT 
 
Production cost of buildings is a complex issue to analyze with high variation and 
several uncertainties. In this report we give an overview of the production cost 
effectiveness of a change from traditional concrete-framed building practice to wood-
frame building practice. The frame material itself may not significantly influence the 
production cost, but there is potential for cost reduction in the activities associated 
with a change from concrete to wooden frames. From the review of existing studies it 
could not be concluded that the production cost of wood-framed buildings was lower 
than that of a concrete-framed building. However, with increased construction, the 
production cost of wood-framed buildings could be reduced due to the influence of 
“learning”.  
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1. INTRODUCTION 
 
The cost of building production in Sweden has increased significantly over the years 
and the living cost is one of the highest in the OECD countries (Bengtson, 2003).  
Figure 1 shows three index series: (1) Factor price index, which is a measurement of 
the prices on production factors in the construction operations, i.e. the prices on 
materials, labour, machinery etc. (2) construction price index, which is a 
measurement of the tender price of newly built multifamily buildings, and (3) 
consumer price index, which shows the average price of a basket of consumer goods, 
including housing costs, in the country. The figure shows that, between 1975 and 
2007, factor prices and construction prices for multifamily dwelling have increased 
10 times, which is significantly higher than a 5 time increase in consumer price index. 
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Figure 1: Building price index and factor price index for multifamily dwellings 
related to consumer price index, 1975-2007 (SCB, 2009). 
 
The Swedish economy entered into a lengthy recession during the early 1990s (SI, 
2006). Particularly, the construction sector had large problems and there was high 
unemployment in most sectors of the economy (Öhman and Enocson, 2002). There 
was debate over ways to decrease the building cost and improve productivity of the 
construction sector (Bengtson, 2003). One proposition was to use wood frames to 
build multi-storey buildings, which was prohibited until 1994. This argument was 
inspired by a comparison of cost of housing production in United States and Sweden, 
which showed that the production cost of a typical American multifamily house, 
mostly built with wooden frames, was much lower than a typical Swedish house, 
mostly built with concrete frames (Miller et al. 1995, reported in Bengtson, 2003). 
Furthermore, an increased use of domestically produced wood for building 
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production may increase the value addition of the Swedish wood products industry, 
with a potential to generate employment in wood products industry often located in 
rural areas (Öhman and Enocson, 2002). Since, the later 1990s, there has been 
increased interest in wooden frames due to environmental reasons. An increased use 
of sustainably produced wood frames to replace concrete or steel frames can reduce 
net CO2 emission that cause climate change (Börjesson and Gustavsson, 2000; 
Gustavsson et al., 2006a; Gustavsson et al. 2006b; Gustavsson and Sathre, 2006; 
Kauppi and Sedjo, 2001; Petersen and Solberg, 2003, 2005). 
 
Due to number of city fires in the 19th century, a Swedish law prohibited the use of 
wood frames in multi-storey building construction in 1874 (Näringsdepartementet, 
2004). In 1994, the Swedish building regulation was revised to harmonize with the 
European Union building regulation and the new functionality-based regulation 
BBR94 allowed construction of wood-framed multifamily buildings of more than two 
floors. The market share of multi-storey wooden buildings has grown since then and 
it was about 15% in 2008 (Schauerte, 2009). Concrete is still the dominant frame 
material in such constructions.  
 
Mahapatra and Gustavsson (2008) have listed several factors which may hinder 
development of a wood-based construction system. One such factor is that the 
selection of frame material is largely based on economic considerations (Stehn et al., 
2008) and the decision-makers might perceive that it is financially risky to construct 
wooden buildings (Mahapatra and Gustavsson, 2008). However, there is a lack of 
comprehensive studies to show the cost-effectiveness of such a construction practice. 
Persson (1998) estimated that the production cost of multi-storey wooden buildings in 
Sweden could be cheaper than that of concrete alternative, while Boverket (2006) 
reported that the production cost of a wooden building was higher than that of an 
equivalent concrete building. However, this could be reversed with better design and 
industrialization of wooden buildings.  
 
Production cost of buildings is a complex issue to analyze with high variation and 
several uncertainties. An in-depth analysis required access to actual cost figures, 
which is usually not available. In our study we review the existing studies to give an 
overview of the cost-effectiveness of using wood frames in the production of multi-
storey buildings in Sweden.  
 
 
2. TOTAL PRODUCTION COST OF A BUILDING AND ITS 

SOURCES 
 
In official statistics (for example, publications by Statistics Sweden), the term “total 
produktionskostnad (i.e. total production cost)” of a building is used to represent sum 
of all prices, including the cost of land, client’s own cost, costs of the 
contractors/sub-contractors (that include profit), which the client pays to get the 
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building produced. Hence, this is a reflection of the actual production cost of the 
building, details of which usually are not shared by the contractors 
(Byggkommissionen, 2002; Näringdepartmentet, 2004).  
 
The Swedish commission on construction (Byggkommissionen, 2002) reported, as in 
Figure 2, the shares of different costs in the total production cost of a normal new 
multifamily building. The report claims that the construction sector actors in general 
agree to this picture. Cost of land and fees (permits, interest on loan etc.) contribute to 
about 10% of the total production cost. The largest contribution is from material and 
labour costs, each with a share of about 25% of the total production cost or 40% of 
the contractor’s1 cost.  
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Figure 2: Share of different costs in the total production cost of contractor’s cost 
(Byggkommissionen, 2002) 
                                                 
1 A contractor (or entrepreneur) is a company that is hired by the commissioner to produce a building. 
A contractor is also the commissioner when it produces a building to own and administer or to sale for 
others to own and administer. A commissioner or client is an individual or organization that on its own 
behalf produces or let a contractor produce a building. It is in general the owner of the property that 
will be built. The commissioner decides about design and performance of the planned building, makes 
sure that the planning and building regulations are fulfilled, get clearance from government authorities, 
signs contracts with consultants, contractors and insurance companies, arranges finance, and is 
responsible for purchase of land and ground work such as connection to water, electricity etc 
(Boverket, 2009).  
There are mainly three types of entrepreneurship (or contractual forms): total, general, and shared, 
where the responsibility and control of the commissioner over the building production increases from 
total to shared entrepreneurship. Total entrepreneurship is common in Sweden (see Boverket, 2009 for 
more). 
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3. STUDIES ON COMPARISON OF PRODUCTION COST OF 
WOOD-FRAMED AND CONCRETE-FRAMED BUILDINGS 

 
3.1. Swedish concrete building vs. American concrete or wood-

framed building 
 
An investigation was initiated in 1992 to understand why the building production cost 
in Sweden is higher than such cost in USA. Miller et al. (1995, cited in Bengtson, 
2003) compared (Table 1) the material and labour cost of a typical concrete-framed 
building in Sweden (concrete Swedish) with the that of similar concrete building, if 
built in USA (concrete Swedish in USA), a typical concrete-framed building in the 
USA (concrete USA) and a typical wood-framed building in the USA (wood USA). 
 
Table 1: Comparison of material and labour cost (in 1000 US dollars) of a concrete 
building in Sweden, a hypothetical similar building in USA, a typical concrete 
building in the USA and a typical wooden building in the USA (Miller et al., 1995).  
 
Material and labour cost 

Concrete 
Swedish 

Concrete 
Swedish in USA 

Concrete 
USA 

Wood USA 

Concrete 271 (30%)a 320 (39%) 145 (25%) 17 
Brickwork - - 29 40 
Steel 44 58 18 1 
Lumber 25 30 21 164 (35%) 
Thermal insulation 13 18 9 10 
Roofing 15 23 7 1 
Doors, windows 66 70 31 20 
Drywalls, ceilings 32 12 56 38 
Stone, tiling etc. 23 26 7 - 
Carpeting 11 9 17 23 
Parquet flooring 8 14 - - 
Paintwork 27 11 11 8 
Acoustic boards etc 1 2 - 3 
Bathroom equipment etc 10 12 5 12 
Kitchen cabinet, closets 15 27 16 13 
Appliances, kitchen, laundry 23 24 27 24 
Elevator 32 41 40 - 
Plumbing, ventilation, control equipment 72 75 73 65 
Electrical installation 26 48 60 29 

Total 717 820 578 469 
Index 100 114 81 65 
a) Percentage figure in parenthesis refers to cost share of the main framing material of the total material and 
labour cost of the producing the building (own illustration).  
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In each case the cost of the main framing material, i.e. concrete in concrete buildings 
and lumber in wooden building was about 30 to 40% of the material and labour cost. 
A typical wood-framed building in the USA was found to be 35% cheaper than a 
typical concrete framed building in Sweden. The share of lumber cost in the material 
and labour cost of the wooden building in USA (35%) was 5% more than the share of 
concrete cost in the Swedish concrete building (30%). This indicates that the choice 
of frame material did not make a significant difference in the cost of both buildings. 
Other features such as doors and windows, roofing, stones and tiling, elevator etc. 
contributed to the higher cost of the concrete building in Sweden. The cost of 
concrete building in USA was higher than that of the wooden building in USA, even 
though the frame material cost in the former was about 10% higher than the later. It 
was cheaper to build with wood because of simplified foundation work due to lower 
weight of the building, less and simplified equipment, simplified installation of 
plumbing and wiring, and 20-25% shorter construction time (Stone and Stone, 2000). 
 
 
3.2 Wälludden project 
 
A 4-floor wooden building with 16 apartments was built in the city of Växjö in 1994 
after regulations allowed construction of multi-storey wooden buildings in Sweden. 
Persson (1998) compared the estimated production cost of this building with the 
estimated production cost of a similar concrete-framed hypothetical building (Table 
2). The contractor’s views on different aspects of the cost estimates were considered 
in the comparison. The production cost of the wooden building was found to be about 
3% (or 400 SEK/m2) lower than that of the concrete building. It is largely the 
material, labour and overhead cost for contractor, and other costs for the 
commissioner that contributed to a higher estimated cost of the concrete building.  
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Table 2: Summary of costs contributing to the total production cost of the 4-storey 
wood-framed Wälludden building and a similar concrete-framed building (Persson, 
1998)  

Cost (SEK/m2 BOA2) in 1998  
Sources of cost 4-storey in-situ wooden building 4-storey in-situ concrete building 
Land 1034 1034 
Connection to services (water, 
electricity etc.)  

552 552 

Contractor  7327 7641 
Labour 1180 1244 
Material 2396 2562 
Diverse – sub-contractor 525 530 
Electricity work 362 362 
Heating system 655 655 
Ventilation 172 172 
Painting 172 172 
Outer area of the building 593 593 
Overhead 889 944 
Fee 889 944 

Projecting and investigations 521 532 
Other – Commission (e.g. taxes, capital 
interest)  

2726 2829 

TOTAL 12160 12578 

 
 
3.3 Sundsvall’s inner harbour project 
 
In the city of Sundsvall, five 6-floor wood-framed buildings were constructed in 2005 
under a “total” entrepreneurship agreement, which means that the contractor (one of 
the biggest in Sweden with strong experience of concrete construction) was mainly 
responsible for production of the buildings. The contractor participated in an 
economic evaluation to compare the cost effectiveness of the produced buildings vis-
à-vis hypothetical similar concrete buildings. The contractor’s cost for each of the 
produced building was 14.5 million SEK3. Rolf Jonsson CPM AB (2005) compared 
the contractor’s cost of the produced building with two other possible alternatives as 
following.  
 

                                                 
2 BOA = Useful floor space of dwellings i.e. area inside the walls of apartments, BRA = BOA + other 
common areas inside the walls of a building, i.e. stair cases, store rooms etc. 
3 € 1 = (ca) 10.40 SEK in August 2009 
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A. A hypothetical traditional building with in-situ casting of concrete walls and 
floors.  

B. The actually constructed first (among the five) solid wood-framed building 
during the end of 2004, but taking into account the experience gained in 
producing other buildings till the autumn 2005.  

C. A hypothetical redesigned variant of building “B” to include improvement in 
frame stabilization and increased industrialization as suggested by several 
actors who participated to evaluate the economical, technical and social 
aspects of the building project.  

  
The comparisons between the buildings were made using a “differential cost” 
method. The building with lowest specific or total cost was set to zero and the 
additional costs (“+” sign in Table 3) for other buildings were reported. The 
comparison (Table 3) showed that there was no big difference in the production cost 
of the produced wooden building. The actually built wooden building (B) was 162 
KSEK more expensive than the concrete alternative (A). Material cost was lower for 
the concrete building while labour cost and common cost (Table 4) was lower for the 
wooden building. The high cost of the wooden building (B) was reported to be due to 
weak design of the building. The redesigned wooden building with increased 
industrialization (C) was found to be cheapest with 6% less cost than the concrete 
alternative (A) and 7% less cost than the actually built wooden building (B). In 
addition, there could be early income (25 KSEK/month) from renting out of the 
building “C” or “B”, which could be completed 4 and 1 month, respectively, earlier 
than building “A”.   
 
Table 3: Total and specific production cost differences (1000 SEK in 2005) per 
building for the three types of buildings, when the lowest cost alternative is set to 
zero (Rolf Jonsson CPM AB, 2005) 
 Cost differences (1000 SEK in 2005) per building type 
 
Sources of cost 

In-situ concrete-
frame building (A) 

Actually built wood-
frame building (B) 

Redesigned variant of 
building B (C) 

Material 0 +1828 +1790 
Labour +1207 +361 0 
Installations +16 +35 0 
Fire-safety measures 0 +23 +23 
Common costs (see Table 4) +1350 +470 +0 
Cost increment (12%) +90 +108 0 
Total +2663 (+4 months)a +2825 (+1 months) a +1813 
TOTAL (Lowest cost 
alternative set to “0”) 

+850 (5.9%)b +1012 (7.0%) b 0 

a) Compared to the building “C”, delay in tenants to move into the building due to delayed building 
completion.  

b) Figure in the parenthesis refers to percentage higher cost compared to building “C”. 
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Table 4: Common cost differences (1000 SEK in 2005) per building for the three 
types of buildings, when the lowest cost alternative is set to zero (Rolf Jonsson CPM 
AB, 2005) 
 Cost differences (1000 SEK in 2005) per building type 
 
Sources of common cost 

In-situ concrete-frame 
building (A) 

Actually built wood-
frame building (B) 

Redesigned variant of 
building B (C) 

Weather protection 0 +450 +300 
Drying +100 0  0 
Scaffold +270  0 0 
Establishment +800 +200  0 
Management +480 +120 0 
Total +1650 +770 +300 
TOTAL (Lowest cost 
alternative set to “0”) 

+1350 +470 0 

 
 
 
 
3.4 Production cost of selected wooden buildings vs. average 

building production costs 
 
The production cost of buildings varies depending on location, cost of land, local 
government incentives, building design and quality, services included in the building, 
etc. Hence, it is difficult to compare the production cost of a specific wood-framed 
building with other types of buildings. Still, to contextualize the production cost 
aspect, in 
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Table 5 we report the production cost of some of the wood-framed buildings which 
were analyzed under a program during 2006-2008 (Stehn et al., 2008) and the 2007 
average production cost of buildings in the region where the wooden buildings were 
located (SCB, 2009). Buildings in Stockholm belongs to Greater-Stockholm region, 
buildings in Skellefteå, Sundsvall, Umeå, and Haparanda belong to Region I, and 
buildings in Växjö and Rydebäck belongs to Region III in Statistic Sweden’s 
classification of cost of newly-built buildings (SCB, 2009).  
 
The production cost of the wooden buildings in Skellefteå, Växjö, Rydebäck, and 
Kretsloppshuset and Kv Ödlan 3 in Umeå was higher than the regional average, while 
it was lower in Kv Styrmannen, Umeå, Haparanda, and all buildings in Stockholm 
many of which are built using volume elements on top of existing structures. 
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Table 5: Production cost of selected wooden buildings as reported by (Stehn et al., 
2008) vis-à-vis average building production cost in the building’s region of location 
(SCB, 2009)  

Property/ 

Project studied 
during 2006-2008a 

Production 
cost  
(SEK/m2 

BOA)b 

Average regional 
production cost 
in 2007 
(SEK/m2 BOA) 

Number of buildings, 
floors per building, 
and number of 
apartments 

Construction method 

Älvsbacka strand, 
Skellefteå 

22000  17231 
 
 

Building = 1 
Floors/building =  6  
Total apartments = 18  

Prefab surface panels of 
massive wood combined with 
volume elements for kitchen, 
bathroom and laundry  

Limnologen, Växjö 28600c 20999 
 

Building = 4 
Floors/building =  8  
Total apartments = 134 

Prefab surface panels of 
massive wood, ground floor 
with concrete frame 

Sundsvall’s inner 
harbour 

Not available 17231 Building = 5 
Floors/building =  6  
Total apartments = 94 

Prefab surface panels of 
massive wood 

Kv Styrmannen, 
Umeå 

14000-15000 
 

17231 Building = 1 
Floors/building =  4  
Total apartments = 24 

Prefab surface panels of 
massive wood  

Kretsloppshuset, 
Umeå 

20000 17231 Building = 1 
Floors/building =  5  
Total apartments = 32 

Prefab surface panels of 
massive wood  

Kv Ödlan 3, Umeå 
 

20000 
 

17231 Building = 1 
Floors/building =  2 floors 
on top of an existing 3-
storey concrete building  
Total apartments = 28 

Prefab floors of massive 
wood and Prefab walls of 
wood scantlings. 
 

Sandholmen, 
Rydebäck 

24000 
  

20999 
 

Building = 1 
Floors/building =  5  
Total apartments = 28 

On-site production of surface 
elements 
 

Ekdalen, Hagsätra, 
Stockholm 

16000/BTAd 
(excluding tax) 

31517 
 

Building = 2 
Floors/building =  3-4 
Total apartments = 39 

Prefab volume elements 
 

Kv Dobben, 
Haparanda 
 

16800 
 

17231 
 

Building = 4 
Floors/building =  5 
Total apartments = 66 

Prefab volume elements with 
light-weight wood frames 

Kv Lasarettet, Nacka,  
Stockholm 
 

18000  
 

31517 Building = 2 
Floors/building =  3 floors 
on top of an existing 4-
storey concrete building 
Total apartments = 26 

Prefab volume elements  

Kv Vallhunden, 
Stockholm 
(student apartments) 

12000  
 

31517 Building = 2 
Floors/building =  7 
Total apartments = 122 

Prefab volume elements  

kv Bäverungen, 
Stockholm 
 

12000  
 

31517 Building = 1 
Floors/building =  4 
Total apartments = 32 

Prefab volume elements 
 

Kv Inköpschefen, 
Vällingby Centrum, 
Stockholm 

22000 
 

31517 Building = 1 
Floors/building =  4 
Total apartments = 40 

Prefab volume elements  

a. Projects reported by Stehn et al. (2008) did not include the production years  
b. Year of production cost not known, but as reported by (Stehn et al., 2008)    
c. Production cost=320 million SEK, BOA = 11184 m2 

d. BTA = Floor space of a building including the walls 
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4. SOURCES OF COST REDUCTION BY SWITCHING FROM 
 CONCRETE TO WOOD FRAMES 
 
 The share of material in total production cost of wood-framed detached houses is 
about 25% and frame material constitute about 12% of the material cost (Nordic 
Timber Council, 2002). This means frame material constitutes about 3% of the total 
production cost of a detached house. However, this number may be different for a 
multi-storey building. Miller et al. (1995, cited in Bengtson, 2003) reported that the 
material and labour cost to produce the concrete part of a Swedish concrete building 
was 30% of the total material and labour cost of producing the building (Table 1) or 
about 15% of the total production cost, assuming that material and labour cost is 50% 
of the total production cost (Figure 1).  Since, cost of material and labour each 
account for about 50% of the sum of material and labour cost, the material cost would 
be about 7.5% total production cost of building (Figure 1). The cost of concrete as a 
frame material would be further reduced if cost of concrete used for foundation 
purpose will be deducted. Hence, the cost of frame material might be in the range of 
5-8% of the total production cost of a building.   
 
Hence, the cost of frame material itself is of little significance and the potential cost 
reduction is even less significant when changing from a concrete-framed to wood-
framed building (Näringsdepartmentet, 2004). This was evident from the cost 
comparisons as discussed in section 3, which indicated that the material cost did not 
have significant influence on the lower cost of a wooden or concrete building. 
However, savings from other associated costs, e.g. foundation, use of machines, 
drying, transportation (Stehn et al., 2008) and increased prefabrication (Boverket, 
2009) could be important. These are discussed below. 
 
Reduced cost of foundation work 
 
As wood is lighter than a structurally equivalent amount of concrete, the load on 
underground with a wood-framed building is reduced by 30-50% (Stehn et al., 2008). 
This reduces the cost of ground support system (e.g. pillars), especially in weak soil 
conditions (Boverket, 2006).   
 
Lower transportation cost of prefab building components 
 
As opposed to on-site construction, use of prefabricated elements (e.g. walls) or 
modules (also called as volume element) increases transportation cost significantly. 
As wood is lighter than concrete, the transportation cost of prefab wood elements is 
likely to be less than that of concrete elements. For example, in a trailer truck with 30 
ton load, 65 m2

 of concrete plates (20cm thickness) or 270 m2 of massive timber floor 
slabs can be transported (Stehn et al., 2008).  
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Lower cost for lift and assembly 
  
Wood frames or prefab elements can be lifted and assembled using normal cranes for 
a rented cost of 700-1000 SEK/day, while for concrete elements heavy-duty cranes 
with a rented cost of 700-1000 SEK/hour are needed (Stehn et al., 2008).  
 
 
 
 
No cost for drying 
 
With on-site concrete construction the wet masonry needs to be dried, which may 
cost about 19 SEK/m2 (Stehn et al., 2008). In addition, the moisture accumulation in 
the newly-built building leads to an increased demand for heating during the first two 
years of the building operation. These costs could be significantly reduced with the 
use of wooden frames. In addition, the construction time could also be reduced. A 
comparison of two actually built wooden building with an equivalent concrete frame 
building showed that wooden frames could be erected 33% less time than the 
concrete frames (Rolf Jonsson CPM, 2005).  
 
Early completion 
 
Wooden buildings can be produced faster than a similar concrete building (Rolf 
Jonsson CPM AB, 2005; Stehn et al., 2008). Hence, compared to a concrete building 
a wooden building will have a lower capital production cost (e.g. interest on bank 
loan) and earlier rental income.   
 
Suitable material for winter construction 
 
In an on-site concrete construction, the concrete mass needs to be pre-heated when 
outside temperature is less than minus 10oc. Also, to avoid large temperature 
difference between the new concrete mass and the existing structure, heat cables may 
be needed. Fresh casting must be protected from freezing through protective covers. 
The cost associated with such requirements could be avoided through wood-frame 
construction.   
 
Lower cost for changes and refurbishment 
 
Structural changes in the production phase of a building may occur when they are 
built on the basis of incomplete or wrong design documents. Structural changes may 
also happen when a building is refurbished, e.g. when tenants move out, or when a 
building is old and in bad conditions, e.g. majority of Swedish buildings built under 
the “one million program” in the 1970s. Restructuring of existing apartments may 
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also be needed if there is demand for different size and structure of apartments due to 
demographic transition.  
  
The choice of frame material may influence the cost of changes in the new building 
and refurbishment of existing buildings. The cost of drilling a hole in a concrete 
frame may be as high as 900-1500 SEK/hole, while making such hole in massive 
wood frame may be 100-150 kronor (Stehn et al., 2008). Similarly, cost of sawing 
can be about 2000 SEK/m2 for concrete and 300-400 kr/m2 for wooden slabs (Stehn 
et al., 2008). Furthermore, it is easy to work with wood and there is a less need for 
special equipments and qualified operators. Pipes, lamps and other fixtures can be 
mounted easily on wood-framed walls. This may contribute to reducing cost and run 
a smooth production schedule. The demolition cost at the end of the life of a building 
could also be lower with wood-framed buildings.  
 
Energy and carbon tax 
 
The primary energy use and CO2 emission during the production phase of a building 
is lower than those of a concrete building (Börjesson and Gustavsson, 2000; 
Gustavsson et al., 2006a; Gustavsson et al. 2006b; Gustavsson and Sathre, 2006). 
Implementation of energy and carbon taxes to internalize the external costs of 
producing the building materials may improve the economic competitiveness of wood 
as a frame material (Sathre and Gustavsson, 2007; Mahapatra and Gustavsson, 2008). 
For example, one estimate indicated that if the existing (year 2005) industrial energy 
and carbon tax rates are increased, then the total production cost may increase, but the 
relative cost of a wooden building would decrease by about 1-2% compared to the 
cost of a concrete building (Sathre and Gustavsson, 2007). Even though the improved 
economic competitiveness is small it might be important, as decisions to adopt new 
technologies are typically investment decisions based on economic calculation 
(Rosenberg, 1994). 
 
Increased prefabrication 
 
Increased prefabrication is likely to improve productivity as it rationalizes production 
practices and minimizes the uncertainties associated with traditional construction 
projects. Prefabrication with both concrete and wood material is possible and in 
practice. However, due to lower weight, wooden building components can be 
prefabricated to a greater degree, e.g. volume elements, can be transported easily and 
at lower cost. There are few Swedish companies who produce wood-framed volume 
elements for multifamily buildings. Also, there is strong competency among many 
Swedish producers to produce prefab wood-framed detached houses. These 
companies may enlarge their production to produce volume elements for multifamily 
buildings. 
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5. OTHER MEANS OF REDUCING BUILDING 
 PRODUCTION COST 
 
Apart from a change in frame-material, there are several other sources of potential 
reduction in the production cost of a building. Such sources, as reported by Boverket 
(2009) and presented in Table 6, are equally applicable to wood or concrete-framed 
buildings. For example, if the contractor takes greater responsibility in the building 
production process, the potential cost reduction could be as high as 10% of the total 
production cost. Similarly, the total production cost could be reduced by up to 20% if 
the contractor improves planning, logistics and co-ordination, and reduces wastage. 
Standardization of building components at the European level would increase 
international competition among suppliers of building material, which may lead to a 
cost reduction of up to 10%. The sum of cost reduction potential from all sources was 
reported to be as high as 40% of the typical building project cost at present.  
 
Table 6: Potential sources of cost reduction compared to a traditional on-site concrete 
construction in the production of a building in Sweden (Boverket, 2009) 

 
Source 

Potential cost reduction  Lower cost to the final customer 
(i.e. commissioner) in practice 

Taxes, fees, land area 0 – 5% May be 5% 
Commissioner 0 – 10% May be 8% 
Contractor  0 – 20%  May be 12% 
Competition 0 – 10% May be 6% 
Energy measures 0% May be 5% 
Industrialization 0 – 10% May be 4% 

 

6. CONCLUSION  
 
The building production cost in Sweden has increased significantly over the years. A 
change from traditional concrete-framed building practice to wood-frame building 
may reduce the production cost and improve the productivity of the building 
construction sector. The cost of frame material itself may not significantly influence 
the production cost, but there is potential for cost reduction in the activities associated 
with a change from concrete to wooden frames. However, from the review of existing 
studies it could not be concluded that the production cost of wood-framed buildings 
was lower than that of a concrete-framed building. Hence, it was not possible to 
estimate the payback period of the production cost difference between a concrete- and 
a wood-frame building.   
 
Multi-storey wood-framed building practice was allowed in Sweden in 1994. The 
wood-based construction system is in the process of shifting from a formative to 
growth phase (Mahapatra and Gustavsson, 2008). Such a construction system is 
competing with a mature concrete-based construction system of more than one 
century. The cost of wooden buildings produced during the formative phase could be 
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high due to e.g. lack of knowledge, coordination etc. With increased construction, the 
production cost could be reduced due to the influence of “learning” of the emerging 
construction system.  
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