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ABSTRACT 

The gradually changing behavior of the population, towards urbanization, led 

to an increased shortage of available housing. This development has resulted 

in a serious issue in Sweden, where too few firms are providing solutions for 

multi-family houses in wood. Potential firms that could fill this increasing 

demand are those in the single-family house industry. Yet, these firms might 

face considerable problems with productivity, predominately derived from 

increasing production costs and inadequate production development.  

Developing these firms are associated with long-term investments, which 

is investigated by evaluating the industry structure for sellers, highlighting 

the financial and market situation within their industry. These factors are 

growing in importance due to the current market concentration, where more 

firms are required to focus on product development driven by the demand to 

prefabricate wooden elements, volumes or modules in an industrialized way. 

This thesis studies Swedish firms producing wooden single-family 

houses, with the aim to investigate their possibilities to enter the wooden 

multi-family house industry in Sweden.  

Investigations will be conducted by applying Altman’s Z’ value, risk 

position model, the Herfindahl-Hirschman index, the Herfindahl-Hirschman 

number equivalent, productivity ratio model for profitability and finally a 

model measuring market Concentration Ratio. 

Results show that the industry tends towards perfect competition with too 

many firms involved, i.e. firms mainly have to compete by prices. Further, 

firms are grouped into three zones; risk, grey or safe zone. The levels within 

these zone show a reduction of firms in the red zone over time. Related to the 

current risks, many firms have promising positions to invest in product 

development towards wooden multi-family houses, in addition to their 

current products, even though firm productivity has declined during the 

studied time frame. The results that the investigated firms have good 

possibilities gaining a competitive advantage by diversifying into the 

growing wooden multi-family house industry. 

 
Keywords: Wooden Houses, Wooden single-family houses, Wooden multi-

family houses, Financial Performance, Risk Position, Economic distress, Z-

score model, Industry Structure, Productivity, Off-site construction, Industry 

concentration. 
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SAMMANFATTNING 

Den svenska befolkningens beteende har gradvist förändrats mot ett fokus på 

urbanisering, vilket har medfört en allt större brist av tillgängliga bostäder i 

Sverige. Detta har resulterat i en situation där det för närvarande inte finns 

tillräckligt många företag som tillhandahåller flerbostadshus i trä. Potentiella 

företag som skulle kunna dra fördel av den ökande efterfrågan producerar för 

tillfället enfamiljshus av trä. Dessa företag kan komma att ställas inför ett 

flertal problem gällande produktivitet som primärt är orsakade av ökade 

produktionskostnader samt av en avtagande produktionsutveckling.  

Företagens utveckling är beroende av långsiktiga investeringar. Denna 

möjlighet utreds genom att utvärdera marknadsstrukturen, samt lyfta fram 

den ekonomiska situationen för företagen och deras riskpositionering på 

marknaden. Detta är av ökad betydelse då den nuvarande 

marknadssituationen utvecklas mot ett fokus på produktutveckling inom 

området rörande förproducerade volymer av träelement och moduler på ett 

industrialiserat sätt.  

Den här avhandlingens syftet är att studera svenska företag som 

producerar enfamiljshus av trä och undersöka deras möjlighet att ta sig in på 

marknaden för produktion av flerbostadshus av trä.  

Studien kommer att genomföras med hjälp av att tillämpa Altmans Z'-

värde, en riskpositioneringsmodell, Herfindahl-Hirschman index, Herfindahl-

Hirschman number equivalent, produktivitetsmodell samt en modell för att 

bedöma marknadskoncentrationen.  

Resultatet påvisar tydliga tendenser mot en marknad i perfekt konkurrens 

med många företag på marknaden, vilka primärt konkurrerar genom pris. 

Företagen är klassificerade i tre zoner; riskzon, gråzon eller en säker zon. 

Utvecklingen inom dessa tre zoner har visat på en reduktion av företag inom 

riskzonen. Resultatet av riskpositioneringsmodellen visar på positiva 

förutsättningar att investera i produktutveckling gällande flerfamiljshus i trä 

utöver deras nuvarande produkter. Slutligen har även företagens 

produktivitet reducerats under den studerade tidsperioden. Det här kan ses 

som en indikation att företagen som positionerade sig väl inom dessa 

modeller även har goda möjligheter att skapa konkurrensfördelar genom 

diversifiering mot den växande marknaden för flerfamiljshus av trä. 

 

Nyckelord: Trähus, Enfamiljshus i trä, Flerfamiljshus i trä, Ekonomisk 

utveckling, Riskpositionering, Z-värde modell, Industristruktur, 

Produktfördelar, Produktivitet, Off-site konstruktion, 

Marknadskoncentration. 
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1. INTRODUCTION 

This chapter will provide the general background, developing the research 

question and set the structure for the work presented in this thesis. 

1.1 Background 

The European union (EU) and its member states aim to develop a smart, 

sustainable and inclusive economy for its citizens and societies, in 

accordance with the Europe 2020 strategy [1]. The strategic goal is to move 

towards increasing employment, productivity and social cohesion, by 

focusing on developing areas in innovation, education, employment, social 

inclusion and climate/energy. Thereby, changing the societies towards “green 

economy” will generate new jobs, eradicate poverty and improve social 

cohesion in combination with the preservation of our natural capital.  

Several other international EU requirements and policies have been 

identified in conjunction with the Europe 2020 strategy. These are in the 

areas of energy, climate change, water and biodiversity, rural development 

and employment, as well as the EU Forest Strategy aiming towards 

sustainable sourcing and use of raw materials. From this perspective, the 

contribution from the forest sector, and wood-based industries, is of greatest 

importance. Therefore, investments in “green” buildings are one of the 

measures for the EU and member states to approach the climate and 

environmental targets [2]. EU recommends the sustainable use of wood in 

construction but there is so far no formal EU policy that specifies the 

utilization of wood as a building material. However, in Sweden, a general 

understanding changing towards wooden house buildings is considered 

particularly crucial for the economy [3, 4]. The terminology for wooden 

houses is defined as buildings which are built with wood as the construction 

material in the bearing structure [5, 6, 7]. This definition is also used for the 

purpose of this study and does not imply that any facade elements or other 

appliances out of wood have to exist.  
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During the last decades Sweden has been confronted with a level of 

housing shortage that could develop into an increased social unrest in the 

country. In combination with the continuous long-term increase of house 

prices, this has magnified the problem, which rapidly could spiral into 

problems related to social unrest, particular for younger people with lower 

income. The estimated requirement to change this trend in the next five-year 

period is approximately 40 000 – 60 000 new housing units per annum [8]. 

However, according to the Swedish national Trade Association for Wood 

and Furniture (TMF), was the production during the period 2009 – 2015 

approximately 20 000 – 35 000 housing units per annum [9]. The number of 

produced housing units has increased during the last years and the projected 

number for 2016 was estimated to between 35 000 – 40 000 housing units 

[10]. According to the Swedish authority Boverket, the projected demand 

during 2012 until 2025 is over 700 000 housing units, whereas 74 % of this 

requirement is focused to the three big city areas, Malmö, Gothenburg and 

Stockholm [11]. 

A possible development strategy to increase the construction phase is to 

consider wood as a suitable building material in multi-family house 

applications, which currently is more common in the construction of single-

family houses [12]. The development potential is indicated by the relative 

low market share of wood in multi-family houses, approximately 8.8 % in 

2014 [13], which is a decrease of 1.3 % compared to 2013. Table 1 below 

display the development of market share for apartments built out of wood 

from 2007 – 2014, which further highlight the relative low degree of 

buildings being built out of wood over time. The projected growth potential 

for the market of multi-family houses is estimated at levels between 15 % - 

20 % and the indicated growth in 2020 is 30 %, when wood is expected to 

outperform other types of building material [14, 15]. However, several 

challenges associated with the projected market growth need to be analyzed 

and solved in order to fulfill this ambition. 

 
Table 1: Market development [13]. 

 
 

When assessing wood as a feasible material for multi-family houses the 

positive environmental benefits should also be considered [12, 14]. The 

challenges using wood as a building material are not solely linked to 

Year Number of apartments out of wood concrete steel other % wood

2007 16310 1190 15675 356 89 7,3%

2008 9019 983 7928 0 108 10,9%

2009 6961 859 6005 27 70 12,3%

2010 12127 1047 11018 62 0 8,6%

2011 13398 882 12258 129 129 6,6%

2012 12520 1267 11035 143 75 10,1%

2013 16951 1711 14917 293 30 10,1%

2014 19216 1691 17019 506 0 8,8%
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technical shortcomings found in wood as building material, e.g. structural 

acoustic vibrations [16]. Just as significant is to highlight market factors 

within the industry, which are currently limiting the development potential. 

The Swedish industry for prefabricated wooden single-family houses has 

shown signs of having processes with low level of productivity, which could 

be contributed to the financial recession that reduced the number of wooden 

single-family houses being produced by approximately 60 % between 2007 

and 2012 [14]. This contributed to the low level of productivity and inability 

to develop towards technology supporting a higher degree of prefabrication. 

Firms in the industry for prefabricated wooden single-family houses had 

to evaluate the effect created by the economic downturn, in combination with 

maintaining their workforce, necessary as soon as the market recovers [17]. 

The market has slowly gained strength since 2012 and in 2015, 7 000 houses 

were produced with a projected forecast for 2016 of 10 500 produced 

housing units [18, 19]. Market development affects productivity in terms of 

output and, in this case, the number of employees in terms of input as a 

production factor. Therefore, managing the balance is vital to gain an 

advantage in a highly competitive market, where product development could 

be a decisive factor for long-term market success for firms within the 

industry. 

Prefabrication has been highlighted by researchers, public purchasers and 

other actors on the market for wooden multi-family houses to become a 

decisive factor in order to underline the potential of wood in off-site 

production [20, 21]. This approach is to a varying extent already in use by 

manufacturers for single-family houses. However, additional development 

requirements are needed in order to adjust the production from single-family 

to multi-family applications. Those firms willing to invest in solutions 

towards prefabricated elements, modules and additional volumes would gain 

a competitive advantage through economies of scale and scope. The 

significance of this strategic shift for firms in the industry is further 

emphasized by the fact that the market for wooden single-family houses is 

strongly tending towards perfect competition [14], where firms usually gain 

market advantage through a strive towards product differentiation, such as 

converting from single-family to multi-family segment. 

At present, only a limited number of firms within the market for wooden 

multi-family houses fully take advantage of the possibilities related to a 

higher degree of industrialized building techniques [22]. This market 

segment is predominantly driven by industrialization through off-site 

construction, where a large degree of parts is manufactured in predetermined 

building elements or modules, which are assembled on site [23]. The off-site 

production methodology has been shown to be more favorable regarding 

work environment, logistics, quality and cost savings than those related to 

on-site construction [22] [24]. Firms within the market of wooden single-
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family houses that want to take advantage of these market possibilities are 

required to invest in product development. This requires a good 

understanding of the firms’ financial situation and the degree of risk that is 

acceptable, in order to evaluate the suitable firm strategies. 

1.2 Market characteristics 

It was not allowed to build houses with more than two floors out of wood in 

Sweden. This ban was introduced in 1874 as a consequence of a number of 

large urban fires, and it was in place until 1994 [25]. The change in building 

restriction was triggered by the EU membership, which had a general 

building policy, irrespectively of building material. Thus, it was once again 

permitted to build wooden multi-family houses in Sweden. Considering 

wood being the only renewable building material and having a lower carbon 

footprint than traditional building materials, wood has a competitive edge 

from an environmental point of view. [26]  

Sweden has a long tradition of building houses out of wood, 

predominantly single-family houses with one or two floors. This is not 

similar looking at constructions of wooden multi-family houses, were 

Sweden has a relatively low development rate. In comparison, 80 to 90 % of 

all multi-family house construction in North America are being constructed 

out of wood [25]. At present time, wood frame buildings constitute 

approximately 10 % of the multi-family house industry in Sweden, which is 

projected to increase up to 20 % around 2020 [27]. 

However, the technological advances within the field, combined with the 

positive environmental effects, resulted in an increasing number of multi-

family houses, sport halls and road bridges being built during the last decade 

[27].  The technological development within the area of loadbearing wood 

frames made it a superior option for all kind of construction. In many cases, 

the constructions were conducted off-site, generating a quality assured 

manufacturing environment which speeds up the process and reduces the 

construction defects. The development of wood-frame solutions has provided 

the market with a viable option compared to traditional building materials 

within the construction industry of multi-family houses. This will increase 

the supply of housing units, effecting the costs, lowering prices and rents for 

consumers, thereby increasing its competitiveness towards traditional 

building materials [28]. 

Despite the development potential for producers of wooden single-family 

houses into the multi-family segment, there are several areas that require 

development and focus. Beside the requirement to develop the production to 

facilitate changes in production technology towards the multi-family houses, 

development of new market strategies will be required. These two industries 
face different market situations that require alternative strategies to be 
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successful. The primary market for firms producing single-family houses is 

towards families and their specific demand. The firms’ sales and market 

organization is developed accordingly. On the other hand, the market for 

multi-family houses is towards professional buyers in e.g. real estate 

organizations and municipalities that have specific requirements and policies 

to comply with. Thus, the firms producing single-family houses need to 

develop their sales organization to cater for a professional procurement 

environment to match the new market segment, thereby working on one of 

the market entry barriers.  

Firms who produce single-family houses out of wood, having the ability 

to understand and pre-empt development trends within an industry, create 

greater possibilities to react to internal and external market situations. Thus, 

increasing the possibilities to outperform competitors by adapting to the 

existing market entry barriers, creating a greater or similar competitive 

advantage as those of incumbents [29]. This is further discussed by Pehrsson 

[30], advising new entrants to strive for a fit between entry barriers and the 

market strategy to improve the likelihood for a successful entry. Factors 

determining the possibilities for new companies to enter is found in Table 2.  

 
Table 2: Factors determining ease of entry, adaptation of [30]. 
 

 
 

In addition to these general barriers for firms entering a market, Porter 

[31] brought forward six main categories influencing market entry activities 

for firms within an industry, which are presented below. 

 

 Economies of scale 

 Product differentiation 

 Capital requirements 

 Switching costs 

 Access to channels of distribution 

 Government policies 

 

Despite the structural approach of market entry barriers, the barriers 

above are not fixed in nature and can change over time, posing as a barrier 

for both incumbents and new entrants to the market [32]. Further, entry 

barriers should not be perceived as impossible hinders, some firms have 

1. How existing companies react to new entrants

2. Market entry barriers that prevail within the industry

Factors predominantly determining the ease of entry into an industry:
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different capabilities dealing with barriers more easily and cost efficient way 

than others, reducing the barriers to entry.  

1.3 Aim  

The aim of this study is to investigate possibilities for firms producing 

wooden single family houses to enter the wooden multi-family house 

industry in Sweden. This is conducted utilizing two strategies dependent on 

focus area, Resource Based View (internal firm focus) and Structure Conduct 

Performance (external firm focus).  

Internal focus will be studied by evaluating the risk position of firms in 

the industry. Further, an assessment of corporate economic distress will be 

conducted to give insights into existing trends or tendencies, followed by 

factors affecting firm productivity and profitability. Thus, assessing the 

participating firms’ potential to make investments based on their financial 

status.  

The external structure of the industry will be researched to understanding 

the degree of competition on the market i.e. perfect competition to monopoly 

and concentration ratio. This information will contribute in the overall 

interpretation of the market and future development strategies. 

1.4 Limitation 

Generally, measuring market development has some limitations, which can 

be understood by its market share that normally is measured by its turnover 

[33]. Therefore, the annual turnover could be an applicable indicator for 

market development. The limitation is derived from the investigated firms’ 

composition of turnover, where the vast majority of firms not only 

prefabricates and sells wooden single-family houses but also is acting as 

turnkey contractors.  

Barriers are deliberately not reviewed in this thesis. Focus is on 

identifying if possibilities to enter the market exist based on market and 

financial situation. Therefore, barriers are perceived as those market issues 

the studied firms have to overcome if possibilities exist towards market 

development. 

The required annual reports to conduct this study were only available for 

a period between 2010 and 2014 for paper 1 – 4. Paper 5 had available data 

for the period 2005 until 2014.  
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1.5 Outline of the thesis 

The thesis is built up using a structure based on an extended summary of all 

the research topics and the papers included in the thesis. The structure is 

visually presented in Table 3 below, which describes the 6 chapters included 

in the extended summary.  

 

The 1st chapter focuses on the introduction, background and aim of the thesis.  

 

Chapter 2 describes the methodological approach, structure and selection 

criteria’s.  

 

In chapter 3 will focus be on the market situation for the investigated group 

of firms, how the development has appeared over time and what limitations 

they have been faced with.  

 

The focus in chapter 4 is to explain the theoretical models and equations used 

in the appended papers, emphasizing on the main contributing models in the 

appended papers.  

 

Chapter 5 will briefly describe the general intention and goal behind the 

appended papers in this thesis as well as the background on each individual 

paper. The final chapter presents the authors views and reflections about the 

conducted work and a recommendation about future possible research areas. 

All references used are found in the end of the extended summary, followed 

the appended papers in chronological order. 
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Table 3: Outline of the thesis. 
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2. METHODOLOGY 

The thesis is based on several different investigations were the methodology 

have remained the same throughout the work on each appended paper, which 

is explained in this chapter. 

2.1 Scientific approach  

The methodological approach when conducting research of any kind, has a 

direct implication on the deliverables.  According to Christensen [34], 

science could be considered as a process or a method of gaining knowledge, 

were processes have special characteristics constantly progressing and 

evolving over time [35]. This research approach could be associated with the 

hermeneutic method of understanding and interpreting information [36].  The 

purpose is to create an understanding by interpreting the information from a 

contextual point of view, were information is evaluated as a complete 

concept and not as individual parts. Thereby, utilizing the hermeneutic 

approach will include the researchers own knowledge and impression as part 

of the data evaluation process [37]. The hermeneutic spiral can be used as a 

visual representation explaining how the process evolves throughout the 

research process, where each level generates a higher degree of 

understanding. The spiral shape symbolizes the knowledge evolving and 

growing for each level of interpretation [38]. 

Positivism entails that the researcher puts forward several hypotheses 

based on a general idea, which is empirically examined [39]. The researcher 

scales away specific and personal aspect of the problem, in order to obtain 

general valid claims [40]. Another characteristic of positivism is that the 

whole of a problem is reduced into parts of a problem, which are studied 

separately [41]. 

This thesis is based on a concept to investigate possibilities for firms 

producing wooden single family houses to enter the wooden multi-family 

house industry in Sweden. This has been studied by the use of statistical 
information. However, several learning’s and revelations has been detected 
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during this process, which has brought the thesis forward towards new levels 

of understanding.  

2.2 Research approach 

By definition, there are two main research methods; inductive- and deductive 

approach. Working from a qualitative approach, which is a process of 

discoveries, is called inductive approach [42]. This research approach is built 

on theories that are developed based on real life observations and findings. 

The deductive research approach is trying to prove the concept by the use 

of a quantitative data [43]. This approach is characterized by theories being 

used to develop assumptions from reality. These hypotheses are then tested 

against reality through a model or simulation based on relevant criteria’s, in 

order to establish its credibility [44]. 

These two approaches can be used in combination in an abductive 

approach, which is a form of logical inference. This is an interaction between 

the inductive and deductive approach, where the researcher tests the results 

derived from the inductive inference via a deductive inference [45]. This 

thesis has predominantly utilized a deductive approach throughout the 

research, since it has a predominantly quantitative approach [46].   

2.3. Data collection 

Relevant, reliable and sufficient information is a necessity for a study, in 

order to draw valid conclusions. The chosen method of data collection 

depends on what contributes the best answer to the question in relation to the 

time and resources the authors have at their disposal [47]. 

This study is based on firms within the Swedish industry for wooden 

single-family houses. Initially, suitable firms had to be found as the unit of 

analysis [48]. Here, the researcher used an online information database for 

the industry of wooden house manufacturers [49] in order to select firms to 

include in the study. Thereafter, data collection regarding the included firms 

was performed by means of a statistical online database, where the annual 

financial statements of all listed firms were publically available [50]. The 

balance sheet information was available for a four-year period, 2010 to 2013, 

for the first four appended papers. The fifth appended paper had balance 

sheet information available for a 10-year period, between 2005 and 2014, 

which generated a more comprehensive picture of the industry. In several 

cases was the necessary data not available in the database for certain years. 

The reason for this anomaly is unknown but assumed to be related to no 

operational and financial activities during these years. Despite this was the 

available information used to contribute to a trend line for the industry.  
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The collected data was utilized in various different ways, dependent on 

the specific method of measurement that was used in each individual 

theoretical model [51], see chapter 4 for detailed explanations of the models. 

Therefore, those models and require data derived from the annual reports are 

displayed in Table 4, describing both the internal and external measurements 

for the firms. 

 
Table 4: Required date based on chosen models. 

Operational and Financial Risk

(Long-term liabilities + current liabilitie)/Equity

Var(RT) EBIT/Total assets

Altman Z' value

X1 Working Capital/ Total assets

X2 Balanced profit/Total assets

X3 EBIT/Total assets

X4 Equity/Total dept

X5 Turnover/Total assets

Herfindahl-Hirschman Index

Marketshare  (S) (Turnover of firmsi /Industry turnover)2

Herfindahl-Hirschman Number 

Equivivalent

Concentration Ratio (CRn)

CRn Largest or smalest firms based on turnover

Firm Productivity

Tt Turnover (respective year)

Et Number of employees (respective year)
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Data to be used regarding number of employees might be 

misrepresentative, since part time workers do not appear as such in annual 
reports. The research followed a suggested procedure by converting part time 
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workers into full time equivalents, using an average number that may vary 

from year to year [52]. This was deemed to be as precise as possible, 

considering that the actual number of working hours were not available. To 

generate a trend line for the industry from 2010 to 2013, year-to-year 

changes of the firms’ Z’-scores were calculated in percent and averaged for 

the industry. 

Firms in the study are treated as anonymous units of analysis, in order not 

to disturb the market balance, since sensitive company information are being 

analyzed that could affect the dynamics on the market.  

2.4 Reliability and validity 

Reliability is about the possibility to repeat a study and get the same result 

[53]. This procedure is called test-retest method, which will bring a measure 

of stability [54], or if it has been affected by random or occasional events 

[35]. It doesn’t mean, in qualitative studies, that the study lack reliability if 

the same respondent respond differently to the same issue at different times, 

then the possibility exists that the respondents changed their perception or 

received new knowledge that changed their approach. For this reason, some 

qualitative researchers don’t use the reliability concept but instead use a 

wider meaning of validity [41]. 

Validity is a term that refers to how valid results and measuring 

instruments are i.e. if it studied what was intended to be studied [41, 53]. It 

can be described as the relevance of data collection for the defined problem 

statement and how valid the result is in comparison [46]. Therefore, it is 

important to let key stakeholders review to materials and see if they feel that 

the interpretations are reasonable in order to verify the validity of the study 

[35]. 

Validity in a research situation is sometimes difficult to achieve when 

utilizing large amount of data, comparing it with several firms within the 

same industry. This can in some cases lead to great difficulties to interpret 

the collected data and fully understand the outcome from an isolated 

measurement. Several measurements over time are required to ensure the 

validity and understand the development for the selected group of firms. [53]  

The research design has been created in several stages, predominantly 

utilizing one source of data collection (annual reports) from selected firms 

within the industry for wooden single-family houses. This, to assure a high 

level of internal validity and construct validity, i.e.  tests conducted under 

controlled conditions based on theories that are tested against what they are 

supposed to measure [38]. Initially, firms were selected based on size in 

order to secure that only firms fulfilling the certain criterias for the study 

were selected. Thereafter, a pilot study was created designed to modify the 
general research concept. This was an approach to validate that suitable 
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components were selected and could be measured in the study. Further, the 

relationship between these research components were investigated from a 

logical perspective, fulfilling both the construction validity and internal 

validity. Finally, this study is applicable on several other situations and 

industries, based on key figures from annual reports that are being used to 

indicate the economic health of the firms. This generalizes the study from a 

research perspective, making it equally applicable to other situation based on 

the analytical tools used for this research situation. The reliability in the 

research is considered to be good since the data is collected from official 

annual reports that are a legal requirement to be fulfilled for firms in Sweden, 

which also guarantees the data accuracy in the research.   
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3. INDUSTRY CHARACTERISTICS 

This chapter will discuss the current industry situation, its challenges and the 

expected development within the industry.  

3.1 Industry situation 

The existing industry for wooden single-family houses in Sweden is tending 

towards perfect competition and the study by Lindblad et al. [55] 

demonstrated that 24 firms, out of the 49 included in the study, could cover 

the industry, during 2014. This is equivalent to 48 % of the current industry, 

which is relatively consistent during the studied time-period. Therefore, an 

uneven distribution of resources exists, with many small firms having a low 

market share, yet, an appropriate level of fixed assets and professional 

experience. These firms might not fully utilize the potential of their 

resources. It implies as well that 52 % of the firms in that industry need to 

develop appropriate strategic actions in order to use their fixed assets and 

experience in different ways, e.g. to elaborate on product differentiation 

towards wooden multi-family houses. 

Currently, the industry for wooden multi-family houses is suffering from 

a low degree of resource utilization leading to rising production costs, which 

is a result of existing production facilities and working methods. These issues 

could be handled by the firms producing wooden single-family houses 

through increased product development and with focus on higher degree of 

automation [56]. Yet, this is a tradeoff considering their current business 

model with a relative high degree of flexibility towards customer needs as 

their competitive advantage. Comparing this dynamic customer centric 

model with increased automation and higher efficiency, generates a drive 

towards standardization and reduced focus on specific customer needs.  

However, considering the highly competitive situation in the industry for 

wooden single-family houses, the respective firm should take strategic take 

strategic actions in order to leverage their strength, thereby enter a new 
business segment producing wooden multi-family houses. Product and 
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production development could be necessary for these firms to successfully 

enter the new market segment, as well as facilitating new production 

technology. On the one hand, this could improve the firms’ competitiveness 

and increase their productivity and profitability. On the other hand, however, 

these development activities are normally linked with risk taking and 

investments [57, 58]. 

3.2 Challenges 

Schauerte et al. [59] found that the Swedish industry for off-site 

manufacturing of prefabricated wooden elements or modules is dealing with 

various challenges. Some of them are related to product development while 

others are connected to market related factors such as a more stringent loan 

policy [60]. Meiling et al. [61] discussed management principles for 

improving firms’ efficiency and effectiveness. Johnsson and Meiling [62] 

studied the manufacturing and design process connected to product quality, 

which also was investigated by Gustafsson and Eliasson [63], who e.g. found 

that the level of automation in production can be seen as being linked to 

product quality deficiencies. Further, Eliasson and Sandberg [64] concluded 

that firms in the industry do not utilize their cost-competitive production 

equipment, despite of existing machines and techniques. 

Eliasson [17] stated that firms in the Swedish industry for wooden single-

family houses still have relatively manual production processes and that the 

difference between those firms and more traditional non-prefabrication firms 

are small. This is a view reinforced by Brege et al. [65], who mentioned that 

even if the actual work moves from the construction site towards 

prefabricating house elements in factory buildings, the work performed is 

still similar. However, as stated by Blismas et al. [66] off-site production 

development will get constrained and potential advantages of off-site 

prefabrication not fully utilized [67], while Stendahl [68] recognized an 

increasing need for further industrialized prefabrication in the industry. 

Nevertheless, the firms within the industry for wooden single-family houses 

have to develop their production strategies into prefabrication of buildings, in 

order to meet the market requirement as specified in Figure 1, which 

indicates that the main part of wooden multi-family houses are either 

completely prefabricated off-site or partially prefabricated off-site [13]. 
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Figure 1: Type of wood frame production technique [8]. 

The low level of product development initiatives in the industry for 

wooden single-family houses hinders the development of proficient work 

procedures towards prefabrication and automation, which can negatively 

affect productivity. Brege et al. [69] discussed that the advantages of 

prefabrication of buildings are that it reduces the impact of project 

orientation and establishes a factory environment with a high degree of 

production stability. Hence, the trend for firms within the industry for 

wooden single-family houses should move towards an increased focus on 

product development. This could raise productivity significantly and 

decrease costs [70]. Consequently, a growing requirement for improved 

productivity in the Swedish construction industry is detected [71]. 

Concerning productivity costs per m2, an increase of 91 % from 16 691 

SEK in 2001 to 31 064 SEK in 2014 was calculated. This should be 

comparison with a 17 % increase of the consumer price index, which equates 

to a costs per m2 of 19 082 SEK [72]. Tables 5 below show the year on year 

development from 2001 until 2014 in more detail.  However, a relation can 

be found between the rising production costs and the relatively low 

productivity [73]. Schauerte et al. [14] found that this industry tends to be in 

a high degree of perfect competition with too many active firms on the 

market, highly substitutional products and static prices levels, i.e. not being 

influenced by the individual firms [74]. Consequently, profit margins and 

revenues cannot be raised simply by increasing prices for the products. Focus 

should be on working as efficient and productive as possible and thereby 

having the possibility to cut costs. It was found in other studies that this kind 

of increased competitive relation among firms in the industry can lead to a 

focus on product development and higher productivity [75]. 

3%

28%

69%

On-site construction

Partially prefabricated

Completely

prefabricated
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Table 5: Production cost per m2 in comparison with Consumer Price index (CPI) 

development [72]. 

 

3.3 Development 

The development towards new production technologies could be difficult for 

many firms in the industry, based on declining amount of incoming orders 

during the financial crisis. This has possibly affected the financial situation 

for these firms, potentially leading to corporate economic distress [17]. Such 

distress eventually could have been contributed to the lack in strategic 

development, where risks towards product differentiation and development 

towards multi-family applications were not prioritized.  

Instead, the strategic focus would more likely be towards managerial 

actions to stabilize and change the economic situation for firms in the 

industry. Therefore, any level of investment firms are willing to undertake is 

connected with the amount of risk they can justify. Risk can be divided into a 

financial and an operational side, where these parameters affect a firm’s 

willingness to invest based on the firms’ risk position between these 

parameters [76]. 

Year 2001 2002 2003 2004 2005

Production cost/m2 16 258 kr     16 691 kr     17 966 kr     19 198 kr     19 684 kr     

% change (based on 2001) 2,7% 10,5% 18,1% 21,1%

Consumer Price Index 267,1 272,8 278,1 279,2 280,4

% change (based on 2001) 2,1% 4,1% 4,5% 5,0%

Production cost/m2 (CPI) 16 605 kr     16 928 kr     16 995 kr     17 068 kr     

Year 2006 2007 2008 2009 2010

Production cost/m2 20 484 kr     22 985 kr     25 107 kr     24 745 kr     26 011 kr     

% change (based on 2001) 26,0% 41,4% 54,4% 52,2% 60,0%

Consumer Price Index 284,22 290,51 300,61 299,66 303,46

% change (based on 2001) 6,4% 8,8% 12,5% 12,2% 13,6%

Production cost/m2 (CPI) 17 300 kr     17 683 kr     18 298 kr     18 240 kr     18 471 kr     

Year 2011 2012 2013 2014 2015

Production cost/m2 28 221 kr     27 042 kr     28 747 kr     31 064 kr     

% change (based on 2001) 73,6% 66,3% 76,8% 91,1%

Consumer Price Index 311,43 314,2 314,06 313,49

% change (based on 2001) 16,6% 17,6% 17,6% 17,4%

Production cost/m2 (CPI) 18 956 kr     19 125 kr     19 116 kr     19 082 kr     
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The development path for the investigated firms within the industry for 

wooden single-family houses might be to develop towards off-site assembly 

of multi-family houses since they have applied off-site assembly techniques 

during a long time within their current industry [77]. Firms working within 

this industry brought forward wood as a suitable building material for 

prefabrication and industrialized building, which emphasizes the potential for 

these firms to enter the market segment for multi-family houses [22]. This 

development would create scale effects for the firms, since they could apply 

their current industry knowledge and expertise entering the new business 

segment. Thereby take advantage of the market opportunity derived from the 

housing shortage on the Swedish market. 
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4. THEORETICAL BASE AND 

RELATED MODELS 

This chapter aims to introduce the theoretical and related models used in this 

thesis, which will be done by describing each model used in the appended 

papers. In addition, the strategic theories used to build a framework for this 

thesis will be described. The structure combining the various theoretical 

models are found in Figure 2 below. The Figure illustrates how the thesis is 

based on an internal and external theoretical approach towards the firm, i.e. if 

the study has an outside in or an inside out perspective of the investigated 

theories. Therefore, market theories are classified as influencing firms by 

external means, which are described in chapter 4.3. The internal view is 

based on reviewing factors influencing firms from within e.g. financially 

based analysis, as found in chapter 4.4 and 4.5. These models provide a 

comprehensive view of the health of a firm, combining internal resource 

issues with market aspects, and contribute with information to generate 

sustainable strategies for firms within the industry. 
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Figure 2: Framework of appended theoretical models. 

4.1 Industrial organization  

Industrial organization emerged at the turn to the 20th century when the 

national markets of established goods were established, which had two 

distinguishing characteristics; products were differentiated and there were 

often relatively few large suppliers. This market structure propose that 

perfect competition is not applicable since it is based on homogeneous 

products and large numbers of buyers and sellers. This is not a market 

structure conducive with a market in perfect competition, which would 

characterize a market with differentiated products and were price are 

stipulated by firms [78].  

As discussed by Green [79], the definition of the industrial organizational 

paradigm will influence our perception of competitive market models. The 

paradigm stresses the involvement of structural factors in facilitating price 

changes and generating supernormal profits i.e. size of firms, entry barriers 

and product differentiation. 

There have been some arguments to extend the use of industrial 

organization from its current focus, taking a step past ownership analysis. 
Thereby, provide a sustainable method of analyzing governmental actions. 
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Furthermore, proper use of industrial organization theory provides enhanced 

possibilities to explain strategic behavior of firms within a market [80]. 

However, the core of industrial organization according to Wirth and Bloch 

[81] is that market (or industry) performance is determined by various 

market structure variables. 

The industrial organizational theory offers the framework to understand 

market structures, whereas the method of conducting the analysis most 

commonly is done by using the traditional structure-conduct-performance 

(SCP) model. This model provides the possibilities of a comprehensive 

analysis of the market by using the market structure, market conduct and 

market performance, as identified categories for market analysis [82].  

4.1.1 Structure-Conduct-Performance model 

The SCP model has traditionally been used linking market structure, firm 

behavior, and economic performance.  SCP models can be used when 

performing an analysis of an industry, firm decision-making or economic 

efficiency [83]. According to discussions by Wirth and Bloch [81] variables 

associated with market structure are generally treated as exogenous to the 

investigated market, whereas conduct and performance are treated as 

endogenous. Thus, SCP puts great focus on the role of market structure to 

provide an analysis of the complex market framework, by allowing structure, 

conduct and performance to be fields of analysis in a market study [82]. 

Therefore, the structure within the SCP model displays that market 

structure has a direct effect on economic development, which in turn has a 

relation with market performance, as seen in Figure 3. Figure 3 also shows 

the effect by feedback on the components within the SCP model i.e. market 

performance may impact conduct and structure, or conduct may affect the 

market structure and finally external actions by i.e. government may 

influence structure [81, 83].  
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Figure 3. Relationship and structure of the SCP paradigm [81]. 

Structure: Explains variables that are relatively stable over time including 

behavior, amount and size distribution of buyers and sellers. Further, it takes 

into consideration the degree of product differentiation in a market, 

conditions of entry (barriers and cost structure), combined with the product 

characteristic and available technology [81, 84]. 

Conduct: Refers to the behavior of firms in regard to pricing, product 

strategy and promotional activities. Firms analyze independently and adopt a 

suitable strategy towards research and innovation, advertising and 

development, to fulfill the general strategic goal of the firm [81, 84]. 

Performance: Describes the results of firms within the industry in terms 

of efficiency, combined with the allocative efficiency. This is measured by 

assessing e.g. profitability levels within the firm or industry, or by other 

measurements as price, production efficiency, quality, resource allocation 

etc. [81, 84]. 

However, the SCP model is not to be considered as a rigid concept of 

understanding the market structure, but more as a structural support when 

analyzing a particular problem. Thus, it displays sufficient flexibility within 

the structure to develop into and adopt new techniques, e.g. transactional cost 

analysis of firm behavior [85]. 

4.2 The Resource Based View 

The resource-based view (RBV) of a firm reviews the possibility to generate 

sustainable competitive advantage by organizing its resources in such way 

that their products or services cannot be imitated by others within the 

marketplace. This will generate superior firm performance leading to the 

creation of competitive barrier strengthening the market position. [86] 

According to the discussion by Barney [87], the organizational structure 

is considered as both an organizational capability and a resource, were 
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resource classification on a firm level includes a category defined as 

organizational capital resources, incorporating the general firm capability. 

These resources are exemplified in Table 6 below [87]. 

 
Table 6: Description of the Organizational capital resources [87]. 

 

Therefore, the general organizational capabilities are seen as pre-

requisites to utilize the inherent resources within the firm, thereby achieving 

competitive advantage. According to Ordaza et al. [88], resources within a 

firm are the inputs or the factors available to a firm which helps to perform 

its operations or carry out its activities.  

When analyzing the competitive advantage of a firm by using RBV it 

substitutes two fundamental assumptions brought forward by Brahama & 

Chakraborty [89] and Barney [87]: first, firm resources and capabilities are 

heterogeneously distributed among firms and secondly, resources and 

capabilities are imperfectly immobile. Furthermore, the strategic perspective 

of RBV identifies additional capabilities that have great effect on the firms’ 

development, based on a resource perspective. These capabilities can be 

separated in four main criteria’s; (1) demonstrating great value, (2) being rare 

in comparison to market requirements and if the two first criterias are met (3) 

simultaneously being imperfect imitability and finally (4) not substitutable. 

Firms having the ability to optimize the output from these criteria’s have the 

possibility to generate sustained competitive advantage. This is illustrated by 

Figure 4 below [90]. 

 

Organizational capital resources

Firm’s reporting structure

Formal and informal planning

Controlling

Coordinating systems

Informal relations among groups within a firm

Informal relations between a firm and those in its environment.
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Figure 4. The relationship between resource heterogeneity and immobility, value, 

imperfect imitability and substitutability and sustained competitive advantage [87]. 

Furthermore, according to Spanos and Lioukas [91], rarity and value are 

each necessary but not sufficient as conditions of competitive advantage, 

whereas inimitability and non-substitutability are each necessary but not 

sufficient.  

Kim and Park [92] suggested that two factors make a company 

competitive, product quality and brand, which in combination with good 

design, innovative products and brand building support firms in achieving a 

competitive advantage. Hax and Wild [93] presented that competitive 

advantage based on RBV is factor driven, i.e. dependent on firm’s 

development of resources and its capabilities. Figure 5 below exemplifies the 

main components influencing RBV.  

 

 

Figure 5. The resource-based view-elements of competitive advantage [93]. 
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4.3 Market Structure Methods 

4.3.1 Herfindahl-Hirschman Index 

An industry structure is commonly measured by the industry’s concentration. 

This could also be stated as the degree of concentration of the output of all 

firms in that industry [94], often referred to as the concentration of firms. 

The Herfindahl-Hirschman Index (HHI) is one common method of 

quantifying concentration and market share by using the sum of squares of 

market shares of all firms in the industry, see Equation (1): 





n

i

isH
1

2  (1) 

where si is the market share (%) of the ith firm for an industry with n firms 

[95]. At a maximum, H can be 10 000, suggesting a market structure with 

monopoly where only one firm has a market share of 100 %. H would be 

1002 = 10 000. A market with perfect competition would reveal that H 

hypothetically tends towards 0 [95]. The advantage of this model is that it 

reflects the number of firms in an industry and the relative size between 

them, i.e. the variance equivalent. The detailed thresholds used as 

concentration indicators for the HHI in this study are found in Table 7. 

 
Table 7: Break points for the Herfindahl-Hirschman Index [96]. 
 

Herfindahl-Hirschman Index (HHI) 

Un-concentrated  

HHI < 1 000 

Moderately concentrated 

1 000 < HHI > 1 800 

Highly concentrated 

HHI > 1 800 

 

4.3.2 Herfindahl-Hirschman Number Equivalent 

Using the results derived from the HHI makes it possible to calculates how 

many firms that are needed to equally share the market, in order to create the 

same level of concentration in the industry as can be found at the time [97]. 

This is known as the Herfindahl-Hirschman number equivalent (HNE) [98], 

see Equation (2): 
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00010
  (2) 

The HNE is comparable and interpreted similar as the Lorenz curve. The 

Lorenz curve represents the maximum of economic welfare, with an equal 

distribution of income. The underlying principles of the Lorenz curve are 

often used by economists for normative and determining purposes [99]. 

Equally, the HNE could, in this study, show the welfare maximum with an 

equal distribution of market share among firms producing wooden single-

family houses in Sweden. This could provide an understanding about e.g. 

optimal resource allocation in this industry. In case there are too many firms 

with relatively low market share, would require these firms to use their fixed 

assets to support their market position. These assets, could instead be used to 

produce prefabricated elements, volumes or modules for wooden multi-

family houses, thereby contribute to a better welfare situation in Sweden as 

described earlier. 

Different measures can be used to calculate a firms’ market share. One 

possibility is the absolute number of units. However, this creates a problem 

when products are not homogenous [100], which is the case in the industry 

for wooden single-family houses. Even if certain volumes, modules and 

elements are standardized, most of the prefabricated houses are customized, 

which makes the finalized houses unique and hard to be compared directly 

[100]. Another possibility to measure market share, which at the same time 

makes not homogenous products comparable, is to use value measurements 

as turnover [100]. 

4.3.3 Concentration Ratios 

This model identifies the level of concentration on a specific market or 

industry, by understanding the Concentration Ratios (CRn) between the firms 

on the market. The market concentration is calculated by the total sum of 

turnover for all firms within a market or industry, in combination with the 

individual turnover of the firm [96], see Equation (3): 

 





n

i

in xCR
1

 (3) 

 

where the CRn describes the n largest firms competing on the specific 

market, generating xi market share (%) for these firms [96]. The maximum 

level for CRn is 100 %, suggesting a very dominant position on the market, 

resembling monopoly. The German Federal Cartel Office [101] identified 
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that firms on a market are presumed to be dominant if they consist of three or 

fewer firms, reaching a combined market share of 50 %, or if it consists of 

five or fewer firms reaching a combined market share of two thirds. Table 8 

describes these threshold levels for market dominance for one, three and five 

firms on a specific market. 

Table 8: Levels of Concentration Ratio (CRn) [101]. 

 

Concentration Ratio (CRn) 

Market dominance is presumed if: 

  

CR1 > 33,3 % 

CR3 > 50 % 

CR5 > 66,7 % 

  

 

4.4 Economic distress 

4.4.1 Altman’s Z’ 

Measuring corporate economic distress can be done in different ways. 

Commonly, four types of methods are applied, according to e.g. Crouhy et 
al. [102]: models based on discriminant analysis, linear probability models, 

probit models and logit models. Several studies have been performed by 

different authors to attempt to predict bankruptcy, e.g. Smith [103], Beaver 

[104], Edmister [105], or more recently, Shumway [106], Hillegeist et al. 

[107] and Elliott et al. [108]. However, in the past decades, particularly one 

model has been applied by researchers and financial analysts alike, due to its 

prediction accuracy, i.e. Altman’s Z-score model [108, 109]. Based on 

multiple linear discriminant analysis, the Z-score model could show that a 

firm will turn bankrupt within two years. Achieved levels of accuracy for 

such predictions were varying between 75 % and 90 % [110], Samkin et al. 

[111] even showed a prediction probability of 95 % five years prior to firms’ 

insolvency. Altman’s Z-score model has been applied in different countries 

and industries. 

In the original Z-score model, five variables were included. These were 

chosen, considering e.g. their contribution to prediction accuracy and their 

inter-correlation [112]. However, this model was developed for publically 

listed firms and had to be further developed, to allow for private industry 

firms to be included as well. Modifying from the Z-score to the Z’-score, 

Altman re-assessed and replaced variables towards a more suitable approach 
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for private firms. The resulting model is shown in the linear relationship in 

Equation (4) [113]: 

 

 

 𝑍′ = 0.717𝑋1 + 0.847𝑋2 + 3.107𝑋3 + 0.42𝑋4 + 0.998𝑋5 (4) 

 

 

where X1=working capital/total assets, X2=retained earnings/total assets, 

X3=EBIT/total assets, X4= book value equity/total liabilities and 

X5=sales/total assets. These five ratios belong to different economic key 

number categories, i.e. liquidity, profitability, leverage, solvency and activity 

and can be interpreted as follows: 

 

X1: working capital/total assets. Working capital is calculated as current 

assets minus current liabilities, and represents the money that a firm can have 

available at relatively short notice [114]. Total assets include all assets on the 

balance sheet. This ratio describes a firm’s liquidity in relation to its size and 

its ability to meet short-term debts [115].  

 

X2: retained earnings/total assets. Measuring retained earnings gives a 

picture of what a firm did with its profits (minus dividends and taxes) since 

the firms’ inception. This ratio reflects a firm’s cumulative profitability over 

time, hereby implicitly considering the firm’s age and earning power [101]. 

This, since research showed that the risk for failure of firms is related to the 

age of the firm [116, 117]. 

 

X3: EBIT/total assets. EBIT measures profitability or earnings before 

interests and taxes. Here, interests and taxes are excluded, since these can 

have a positive or negative impact on earnings, yet, only representing a one-

time effect. This leverage ratio reflects a firm’s earning power of its assets 

[118]. 

 

X4: book value equity/total liabilities. In this solvency ratio, the book 

value of all assets according to the balance sheet is measured in relation to 

the total amount of the firm’s debts. If the book value of equity of a firm is 

less than its total liabilities, i.e. this ratio is negative, a firm can become 

insolvent in the short run and bankrupt in the long run [119]. 

 

X5: sales/total assets. This activity ratio measures a firm’s assets’ sales 

generating capacity, as well referred to as the manufacturing capacity of the 

firm’s assets [119] or the management’s capacity to compete on the market 

[118, 120]. 
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The values for the independent variables X1 to X5 are multiplied with the 

respective discriminant coefficients according to Equation (4), and the 

resulting Z’-scores interpreted by using pre-calculated classification zones or 

cut-off scores, as presented in Figure 6. 

 

 

 
Figure 6: Z’-Score Classification Areas and cut-off levels [113]. 

Figure 6 shows three classification zones with their respective cut-off 

levels. A Z’-score below 1.23 implies that the firm is in the distress zone and 

probably will face bankruptcy, if no appropriate strategic actions will be 

taken by the firm’s management. Firms with Z’-scores between 1.23 and 2.9 

find themselves in a grey zone, i.e. a relatively uncertain situation of the 

financial results. Finally, Z’-scores of 2.9 or higher indicate that firms’ 

financial situations can be regarded as healthy. These firms face limited 

economic risk and have promising potential for future activities [120]. These 

three categories can help and support decision-making and developing 

investment strategies.  

4.4.2 Operational and financial risk 

Risks are in many cases approached with a certain degree of concern and 

from a business perspective could a bad decision based on poor risk analysis 

endanger a firm’s long-term market success. This would preferably lead to a 

structured process of risk assessment, where alternatives with the smallest 

risk are selected [76]. This methodology is not necessarily completely 

applicable in all business situations where firms explore various risk seeking 

strategies in order to gain a market advantage [121]. 

Strategic planning does not only consider the tangible risk of alternative 

investments [122], but in equal degree reflect the firm’s risk position [76]. 

The risk position of a firm is based on the variations in profitability where 

variations are caused by financial risk and operation risk [76]. Profitability, 

or return on equity (RE), can be defined as in Equation (5). 

 

 

 𝑅𝐸 = 𝑅𝑇 + (𝑅𝑇 − 𝑅𝑆) ∙ (
𝑆

𝐸
) (5) 
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Where, RT is the return on total assets, RS is the average interest rate for 

depts and S/E is the dept/equity ratio [123]. Equation (5) demonstrates that if 

return on total assets is larger than the average interest rate for the company’s 

depts, return on equity will increase the higher the firm’s dept/equity ratio is 

[124]. This means a rising dept/equity ratio increases the firm’s financial risk 

[125]. The variances of RT and RE are considered as measurement for risk 

and can be determined by using standard deviations, as suggested in 

Equation (6), assuming the average interest rate for depts being constant 

[76]: 

 

 𝑉𝑎𝑟(𝑅𝐸) = (1 +
𝑆

𝐸
)

2

∙ 𝑉𝑎𝑟(𝑅𝑇) (6) 

 

where the factor (1+S/E)2 highlights the firm’s financial risk and the second 

factor, Var (RT), describes a firm’s operating risk. Return on total assets, RT, 

gets affected by e.g. sales and fixed costs. This leads to that firms with a 

large sum of fixed costs and firm’s being sensitive for economic fluctuations 

will show larger variance in RT. This is the exact situation for Swedish firms 

producing wooden single-family houses are faced with, dealing with weak 

sales figures as a result of the resent financial downturn on the market.  

The risk position of a firm can be determined by measuring the firm’s 

operational risk and financial risk and categorizing the outcome in a matrix 

according to Figure 7 [76]. 

 

Firms with risk positions in the four categories A-D in Figure 7 are 

characterized as follows [76]: 

 

Classification A indicates firms with low operating risk, which have only 

little variation in their earnings, which gives them the possibility to manage a 

high financial risk, i.e. a high dept/equity ratio. 

 

Classification B indicates that the total risk for firms in this segment is 

generally too high, which often leads to bankruptcy, shutdown or acquisition 

by other companies. 

 

Classification C indicates that firms with a high operating risk need to 

have a higher safety margin to be able to pay for costs of interest, compared 

to firms in A.  
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Classification D indicates that firms in this segment usually have very 

strong balance sheets, indicating a strong but undeveloped potential for 

growth. These firms could be considered as possible candidates to be taken-

over.  

 

 
Figure 7: Risk position matrix [69]. 

4.5 Productivity as a Key Performance Indicator 

Productivity is a relative performance measure for comparing the amount of 

output in a defined period of time in relation to the input required to produce 

that output [126, 127]. Productivity within the construction industry has been 

studied with mixed results. Whereas e.g. Teichholz [128] stated that 

productivity is relatively low, Eastman and Sacks [129] found that the 

growth for off-site productivity is larger than the respective ratio for firms in 

the on-site construction industry. Depending on the purpose of the conducted 

study, partial productivity measures can be used to analyze firms’ diverse 

production factors [130, 131]. These key performance indicators for 

measuring partial productivity could include e.g. (working) capital 

productivity or labor productivity [132]. From a general point of view, 

studying performance offers an understanding into a firms’ overall system to 

leverage capital, humans, machines and quantifiable output [133]. 

Productivity is considered as an essential key performance indicator in the 

construction sector to assess a firm’s and an industry’s capability to 

transform and leverage input into output [134]. Commonly, the total factor 

productivity is used as a key performance indicator for measuring a firm’s 

productivity [132]. 



32 

 
 

 

For the firms being studied, data on number of employees and annual 

turnover was collected and used to calculate firm productivity according to 

Equation (7). 

 

 𝐹𝑃𝑡 =  
𝑇𝑡

𝐸𝑡
 (7) 

 
 

where: FP is firm productivity, T is turnover, E is number of employees and t 
is the respective year of interest. 

 

The relative changes in firm productivity from one year to the next year were 

calculated both per firm and for the entire industry. The same was done for 

the total development of this key performance indicator per firm and for the 

industry. 
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5. OVERVIEW OF APPENDED 

PAPERS 

The aim of this chapter is to provide a short overview of the content and 

findings in the appended papers. 

5.1 Background and planning 

The thesis looks into if possibilities exist for firms within the Swedish industry 

producing single-family houses to make a transition into production of multi-

family houses. Thus, applying economical and market models on a selected 

number of firms by means of reviewing their annual reports. Thereby, 

identifying if possibilities exist to make a potential transition towards 

production of multi-family houses. This has been conducted in the five 

appended papers of this thesis, reviewing certain topics and the interaction 

between them, as described in Figure 8. Limitations are considered and found 

in chapter 1.4. 
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Figure 8: The structure of the thesis and appended papers.  

5.2 Description and result of the papers 

5.2.1 Paper 1 

The aim of paper 1 was to explore the potential of Swedish firms producing 

wooden single-family houses to enter the market for wooden multi-family 

houses. This was done by mapping the seller structure of the industry, 

utilizing the Herfindahl-Hirschman index and the Herfindahl-Hirschman 

number equivalent. Further, describing the financial situation of the firms in 

that industry by the Z’ value and finally investigating the firms’ risk position 

using a financial and operational risk model. Paper 1 also the functioned as 

base structure for the in-depth studies to follow in paper 2 - 5.  

It was shown that the industry structure can be described as having a very 

low level of concentration, indicating that the market is tending towards 

perfect competition. In case of similarly sized firms sharing the market, 19 to 

20, instead of the current firms are required to operate on the market. This 

raises the issue of uneven distribution of resources for welfare purposes, 

since 62 % of the firms could use their resources for e.g. prefabricating 

elements, volumes or modules for wooden multi-family houses instead. 

Observing the firms’ financial performance, 63 % of the firms have a 

very healthy financial situation and only 12 % are positioned in the grey 

zone. These two groups need to be studied more in detail, since this suggest 
that between 63 % and 75 % of the firms are conceivable candidates to invest 
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in production development. Furthermore, firms in the higher tiers of the Z’ 

model could eventually utilize or acquire firms in the distress zone, or 

equally to those new firms seeking to enter the market by accusation. This 

could generate a positive development in the market, potentially creating a 

market advantage for the financially stronger companies. 

Out of the firms investigated in paper 1, 55 % were operating with both 

low financial and low operational risk, visualized in Figure 9 below. One 

possible explanation for their strong balance sheets might be the lack of 

updated production technology. Therefore, potential investments in 

production development will become required for some of the firms. These 

investments might not jeopardize the firms’ financial standing, since they 

currently show low variances in their profits. 

 

 

Figure 9: Risk position matrix for Swedish firms producing wooden single-family houses. 

Structure is based on Figure 7 and the boarders within the matrix are based on the 

average within the studied group. 

 

On markets with perfect competition, prices normally are outside the 

direct control for the involved firms and offerings on the market are highly 

substitutable. Thus, firms should differentiate by not only developing 

existing products, but eventually look for new market segments to gain a 

competitive advantage. New business strategies and opportunities can be 

developed by, e.g., utilizing the potential of economies of scale and scope. 

For firms involved in this study, economies of scale would mean to use their 

production facilities to prefabricate elements, volumes and modules not only 

for single-family but as well for multi-family houses.  
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Paper 1 concludes that the majority of the firms operating on the Swedish 

market for wooden single-family houses have a relatively good potential to 

invest in production development, towards a higher degree of automation and 

industrialized building. This would support entering the segment for wooden 

multi-family houses, where economies of scale and scope will contribute to 

the business success for those firms opting to invest in a product 

development strategy. 

5.2.2 Paper 2 

Paper 2 focused on trends of corporate economic distress for Swedish firms 

producing wooden single-family houses. This was studied by using economic 

figures for 2010 to 2013, i.e. the latest date available at the time. This 

allowed to study two objectives, both the latest situation and a four-year 

trend in the industry. 

The corporate economic distress situation for Swedish firms producing 

wooden single-family houses was mapped using Altman’s Z’-score. Results 

show that for 2013, two firms (3.8 %) are in the critical distress zone, likely 

to face bankruptcy. Furthermore, 19 firms (36.5 %) are in the grey zone, 

being reliant on suitable strategic action to develop their business in a 

positive manner. Finally, 31 firms (59.7 %) are located in the safe zone. 

These firms are in favorable economic situations, which make them potential 

candidates for risk taking and investing in product differentiation or other 

necessary development to advance their firms towards wooden multi-family 

applications. 

Further, an evaluation of the corporate economic distress for each 

individual year over the selected time period was performed resulting in 

identifying a trend fulfill the second objective. It was concluded that the 

share of Swedish firms producing wooden single family-houses facing 

corporate financial distress, decreased from 11.1 % in 2010 to 3.8 % in 2013, 

compare Figure 10. At the same time, the percentage of firms being in a 

financially healthy situation slightly increased from 57.8 % to 59.7 %. The 

average Z’-scores for all firms in the industry improved by 38 % from 2010 

to 2013, whereby a major increase can be identified for the period from 2012 

to 2013. In general, the Swedish firms producing wooden single-family 

houses find themselves in a good or very good position to invest in 

developing their businesses, considering the financial situation discussed 

above.  
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Figure 10: Z’-score classification between 2010-2013. 

 

Considering that only 19-20 firms are needed to operate on the Swedish 

market for wooden single-family houses [14], require firms to take 

appropriate actions to secure their market position. Based on the financial 

situation over time, possibilities exist to strengthen strategic propositions and 

take steps towards multi-family applications, at the same time potentially 

leaving more shares on the market for single-family houses. This could 

possibly create an opportunity for today’s negatively developing firms to 

improve their market situation. This study shows that many firms in the 

industry of wooden single-family houses could take such a step, solely 

looking at the economic background factors. 

5.2.3 Paper 3 

The aim of paper 3 was to investigate the productivity of Swedish firms 

producing wooden off-site single-family houses, and the factors affecting 

productivity. This was conducted by studying the market development of 48 

firms in the industry, in connection to their number of employees over a 

specific time period.  

The Swedish industry for prefabricated wooden single-family houses is 

tending towards a high degree of perfect competition [14], which requires 

efficient ways of working, i.e. a high firm productivity. The results of paper 

3 show that the average firm productivity for the entire industry declined by 

6.56 % from 2010 to 2013; yet, a slightly improvement could be found from 

2012 to 2013 (+1.42 %), described in Figure 11.  
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Figure 11: Average firm productivity in SEK/employee, from 2010 to 2013. 
 

Observing the level for each individual firm, 23 firms increased and 25 

firms decreased their productivity from 2010 to 2013. Variations in 

productivity changed from less than 1 % to 110.9 %. However, from 2012 to 

2013, 31 firms (65 %) increased their productivity. 

Almost half of the firms that improved productivity from 2010 to 2013, 

i.e. 11 firms (48 %), did so even though their turnover decreased. This could 

possibly indicate that the respective firm’s management found a good 

balance between market development and employee levels. A comparable 

argumentation could be true for the other 12 firms (52 %) that improved 

productivity and did so with a rising turnover. Seven out of these recruited 

employees, three laid-off parts of their workforce and two firms had no 

changes in number of employees. All of these firms handled their changing 

situation in a way that increased their studied productivity. 

Among the 25 firms with a declining productivity, 12 firms (48 %) tried 

to compensate their weakening sales numbers by laying-off employees. 

However, they did not succeed to maintain their former productivity level. 

Nine firms (36 %) of those with weakened productivity faced improved 

market development conditions and recruited employees to accommodate 

demand. Positive market development was forecasted for the coming years 

and a proactive strategic staffing policy could potentially contribute to a 

future market success. As the market recovers and gains strengths, employee 

competence is needed and can be regarded as a competitive advantage for the 

firms’ adopting this strategy. 

Additional key success factors should be identified in order for firms to 

better handle market fluctuations and maintain a steady level of productivity 

and profit margins. Improvements in productivity figures could indicate 

better utilization of their employees. This could be considered as a pre-
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requisite for development towards higher degree of automation or 

industrialization, which would support initiatives towards multi-family house 

developments and focus on product development. 

5.2.4 Paper 4 

Paper 4 aimed to study the development potential for the Swedish firms 

producing wooden single-family houses entering the market for wooden 

multi-family houses utilizing a risk position model. This was accomplished 

by analyzing data over several years to generate the possibility to establish a 

pattern within the industry.    

The main part of firms included in the study was found to have both low 

operational and low financial risk, corresponding to class D. This was also 

confirmed consistently over the studied time period, with a percentage 

increase of 20.1 %, leaving 65.2 % of all firms corresponding with class D, 

displayed in Table 9. 

 
Table 9: Yearly development trends within the risk position model. A-D classification 

according to Figure 7. 

 

 
 

These firms display a solid balance sheets and low disposition towards 

operational risks, which most likely indicates an under developed production 

technology. This potentially low level of product development will 

eventually drive some firms within this group towards essential investments 

in product development, to maintain or increase their market share. New 

investments will most likely not endanger the financial situation of these 

firms, since they show low variances in their earnings. 

Therefore, it was suggested that a general investment potential exists for 

firms in the investigated industry, which could be reached by a higher degree 

of automation and industrialized building techniques. These efforts could be 

developed from current production knowledge and infrastructure, utilizing 

the potential of economies of scale and scope. This would mean that 

production lines producing single-family houses could be converted to 

produce multi-family houses based on product development towards 

prefabrication and modularization. 

Despite the indications of positive development trends within the 

industry, where a large degree of firms has a strong and stable financial 
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situation with limited or no operational risk there are also concerns. The 

actual trend over the studied period is not towards more risks and 

investments, rather the opposite. There is a great push towards restricting 

both the financial risk and the operational risks, which could be an indication 

for the industry as being overly conservative and content with the present 

situation. This is a dangerous progression, since product development and 

market development is a necessity for long-term success and customer 

satisfaction. 

5.2.5 Paper 5 

The aim of paper 5 was to describe the development of the structure and 

concentration of wooden single-family house firms in Sweden. This was 

conducted by studying changes for the industry from 2005 to 2014, which 

was achieved by the use of financial information for each firm included in 

the study. This information was used in models for market structure and 

concentration ratios to generate a comprehensive understanding of the 

industry. 

It was found that the concentration ratio for the industry was relatively 

low. The CR3 level for 2014 was 27 %, which is well below the 50 % 

indication of a dominant market position [102]. For the studied time period, 

the average CR3 level was 32.8 %. The concentration ratio for CR1 and CR5 

illustrated the same trend of a non-dominant market situation. Further, the 

result from the Herfindahl-Hirschman index displayed an average value for 

the market structure of 483 between 2005 and 2014 where 2014 displayed a 

value of 424, as presented in Figure 12. These are all indications of a market 

with a tendency towards perfect competition.  
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Figure 12: Concentration Ration and (CR3) and Herfindahl-Hirschman Index (HHI) 

values for 2005 – 2014. 

 

According to the Herfindahl-Hirschman number equivalent for 2014, only 

24 out of 49 firms are required in the industry to fulfill the market demand, 

which could highlight a concern of an uneven distribution of resources 

within the industry, as displayed in Table 10. 

 
Table 10: Herfindahl-Hirschman number equivalent (HNE) values in comparison with 

total amount of firms during 2005 – 2014. 

 

 
 

The ratio between the HNE and the available firms on the market 

remained fairly constant throughout the studied time period. The collected 

values for CR3 and HHI are compiled in Figure 12, demonstrating a market 

with low concentration and a high degree of competition. 

Considering that Swedish firms producing wooden single-family houses 

operate on a market with tendencies towards perfect competition, some 

limitations for the firms within the industry need to be considered. It is 

generally believed that firms operating on a market with perfect competition 
have limited control over prices and that products sold on the market are 

Year 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Amount of firms 31 43 45 46 47 49 49 50 50 49

HNE 13 22 19 20 21 26 22 23 25 24

HHE % of total firms 41% 51% 42% 42% 45% 52% 46% 47% 50% 48%
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highly substitutable. Successful market development strategies for these 

firms should be developed based upon identifying new market segments and 

business opportunities, rather than developing existing ones. 

Reviewing the market situation, in combination with the general financial 

situation, provides a relatively good opportunity for the main part of firms 

operating on the Swedish market for wooden single-family houses to enter 

the segment for wooden multi-family houses. 
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6. CONCLUSION AND FURTHER 

STUDIES 

This chapter summarises the result and concludes the thesis. Finally, 

suggestions for further research are discussed. 

6.1 Result and discussion 

Sweden faces a problem regarding the pace of development for construction 

of residential buildings, which has a direct effect on the continuing housing 

shortage. This issue has the potential of developing into a multitude of 

problems relating to social welfare, exclusion of certain groups in the 

population and increased difficulties entering into society.  

Thus, the necessity of finding solutions to bridge the gap between the 

increased requirement of new housing units and the construction pace in 

Sweden has grown in importance. It is of great importance to identify new 

opportunities to increase production capacity, escalating the production 

towards the planed requirement of approximately 700 000 completed 

housing units by 2025.  

Despite identifying an issue with significant housing shortage in Sweden, 

finding a possible solution to this shortage can be proven hard utilizing 

current solutions. The Swedish industry for wooden houses is developing and 

an increased demand of wooden multi-family houses is projected for the near 

future. Therefore, a future development might be that single-family house 

producers develop towards multi-family solutions. However, the amount of 

firms with the required capabilities to enter this market at present is not 

sufficient, which would imply that an increased demand for wooden single-

family houses would need more resources than currently used. This thesis 

reviews the capabilities of producers of wooden single-family houses, that 

could have the ability to be part of this development, solely based on the 

analysis of their financial information. This has generated an understanding 
of the market structure, financial health and risk position of the firms 
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included in the study. Additionally, having the possibility to utilize current 

market outlooks, creating an understanding of the development trends would 

be of great importance as support for the development of the industry of 

Swedish wooden single-family houses.  

Furthermore, these firms have several identified operational and market 

problems to overcome. As mentioned earlier, firms in the industry producing 

wooden single-family houses operate on a market that tends to be towards 

perfect competition i.e. with a high degree of competition within the 

industry. This makes it hard to compete and maximize market share, besides 

than on price and new product developments. In addition, there is an 

overconcentration of firms operating in the industry, where approximately 60 

% of the firms are not required when producing at current levels. This could 

be derived from the high degree of competition on the market. It could also 

be perceived as an indication of the conservatism on the market, generating 

an underproduction due to the development strategy used by certain firms.  

These factors could be seen as contributing to why the firms are not 

inclined to make strategic leaps towards new markets and techniques, rather 

maintaining a degree of as-is. Increasing the understanding of the possible 

development potential for those firms producing single-family houses out of 

wood has been of great importance in this study. It has been indicated, 

throughout the study, that the main part of the firms faces a situation with 

very low risk, both operational and financial. This further emphasizes the 

potential for these firms to develop into new market segments, thereby taking 

advantage of the increased demand of new housing units in Sweden. 

However, this development could require investment that would increase the 

financial risk for the individual firm thereby changing the strategic situation 

for the firm [76]. 

This study identified a group of firms that have potential capabilities to 

diversify their current business and take advantage of the increased 

requirements of new housing units in Sweden. These firms could possibly 

develop their business towards the production of multi-family houses out of 

wood, assuming required investments into production development to 

facilitate the transition are made. 

These firms can partially utilize their current product knowledge and 

production techniques from single-family house manufacturing and thereby 

utilize economies of scale when entering into multi-family house production. 

Just scaling up their current production will not be sufficient. These firms are 

also suggested to invest in production development towards more 

industrialized production techniques, handling off-site prefabrication of large 

volume elements and modularization, and thereby streamlining, their 

production cycle.   

Furthermore, there is a need to understand and optimize the total delivery 

cycle, from sawmills to construction site, besides the suggested increase 
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towards an industrialized production approach. This end-to-end approach 

will further strengthen the competitive advantage within the industry, but 

also develop a more competitive process towards the construction industry as 

a whole. Thus, making wood a more competitive building material in 

comparison with more traditional methods. 

Regardless of the development potential identified for the industry, 

possible constraints towards change and market development could be found 

within the individual firm. This conservatism to change and development 

towards new possible opportunities could be found in the market structure 

itself, where many firms are small and medium sized family owned. Their 

focus is not towards uncertain business opportunities, but to minimize risk, 

not wanting to endanger the next generation’s business possibilities. This 

could pose as a limiting factor for the required market transition towards an 

industrialized approach, which is necessary for entering the industry of 

multi-family houses. Therefore, further understanding the dynamics in these 

firms is important and thereby highlight drivers of change, which could be 

factors like knowledge, generational change process and simply being 

content with the current size and structure of their business. 

Irrespectively of the organizational factors driving change, the ambition is 

to maximize the output from the industry. This would contribute to the 

solution and increase the construction rate in the near future. It is imperative 

to find solutions within the industry that do not only change the production 

capacity from single-family houses to multi-family houses, but focus on 

enhancing the production development, thereby increasing the general 

capacity available on the market. If this is not clearly understood from the 

industry, the general capacity will only change from one area to another, 

without an increase in total capacity. Thereby not generating the required 

synergies in economies of scale. 

6.2 Suggestions of further studies 

As a consequence of an insufficient amount of housing units being currently 

built, facilitating growth of the construction is in focus, combined with the 

EU–2020 strategy using sustainable building materials. Therefore, it is of 

great interest to find long-term solutions generating a sustainable industry of 

multi-family houses out of wood. This is an area of importance that is not as 

much in the control of the individual firm, as it is on governmental and 

municipality level. Thus, it is of significant value for municipalities to 

include and support solutions based on sustainable building techniques early 

in the planning process. This initial stage requires further understanding to 

fully comprehend the main issues faced by the municipalities and the 

construction industry, thereby streamlining this process further. 
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Future research should focus on identifying potential firms in the industry 

of wooden single-family houses that could enter this market segment, where 

management perception of required development and perception of market 

hinders could be a contributing factor restricting the industry development. 

Therefore, generating an understanding of managements perceived strategic 

and technical hinders, associated with a development strategy from single- to 

multi-family applications is required. 

There are several factors that will influence the industry development and 

be part of the solution to increase the construction rate and overcome the 

housing shortage in Sweden, some mentioned in Table 11 below. 

 
Table 11: Factors influence industry development [31]. 
 

 
 

Despite the general situation associated with the initial interaction 

between various parties in the planning process, several development factors 

are within the control of the industry and the firms itself. Further 

understanding the interaction between municipality involvement and the 

nature of the firms involved in the industry of wooden single-family houses 

are suggested. Thereby, creating an understanding of the specific situations 

identified within the production process, improving the efficiency within the 

industry. 

Even more important for the success of future construction projects with 

focus on wood-buildings is a comprehensive end-to-end approach. Only by 

generating and making the total production cycle competitive and fully 

integrated, in comparison with traditional building materials, these solutions 

will become a competitive alternative for the deciding body within the 

municipalities or private actors. This includes a higher degree of utilization 

of an industrialized and modular production technique, leading to cost 

efficient production projects. 

Finally, further focus must be towards understanding the production cycle 

and finding unique success factors for wood buildings in comparison to other 

building materials i.e. production material, building process and 
sustainability. 
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This, in combination with the general drive towards environmentally 

friendly and sustainable building solutions, could possibly generate an 

interest from those firms building out of steel or concrete to make a transition 

towards wood as a building material. Attracting the interest from the largest 

construction firms, investing into the industry producing out of wood, might 

create scale effects not comparable in the studied industry. This will generate 

greater effect on the amount of housing-units being built, than merely 

looking at the industry producing single-family houses out of wood as a sole 

solution for the increased demand. 
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MARKET STRUCTURE AND RISKS FOR WOODEN SINGLE-FAMILY HOUSE FIRMS: 
POSSIBILITIES AND BARRIERS TO ENTER THE MULTI-FAMILY HOUSE SEGMENT 
 
 
Tobias Schauerte1, Fredrik Lindblad2, Jimmy Johansson3  
 
 
 
 
 
ABSTRACT: Housing shortage has become a serious issue in Sweden and too little firms are offering solutions for 
multi-family houses in wood. Possible firms to enter that segment are those currently producing wooden single-
family houses. The aim of this paper is to explore the potential of these firms to enter that segment, which is linked 
to investments in production development, and investigated by mapping the industry structure for sellers, 
describing the financial situation of the firms and their risk position. Using the Herfindahl-Hirschman index, the 
Herfindahl-Hershaman number equivalent, Altman’s Z’ value and a risk position model for 51 investigated firms, 
the results show that the industry is perfect competitive with too many firms involved. Further, the majority of the 
firms have favourable financial prerequisites and risk positions to invest in production development, in order to 
produce prefabricated wooden multi-family houses as well.  
 
KEYWORDS: Wooden Houses, Industry Structure, Financial Performance, Risk Position, Product Relatedness  
 
 
1 MARKET AND INDUSTRY FOR 

WOODEN HOUSES IN SWEDEN123 
During the past decades, housing shortage in Sweden 
accumulated to a level implying severe societal problems 
in general, and combined with continuously rising housing 
prices, these problems especially occur for younger people 
with relatively low income, constituting problems related 
to social welfare. In order to remove that shortage, 
approximately 40 000 – 60 000 new housing units need to 
be built in a five year period [1]. However, according to 
the Swedish national Trade Association for wood and 
furniture (TMF), only between around 20 000 to 25 000 
housing units per annum have been finalized in the past 
few years [2], i.e. the shortage still increases. 

Considering wood as an appropriate construction material 
for multi-family houses [3], or even as today’s most 
promising material considering its environmental 
advantages [a.o.4], more wooden multi-family houses 
should be built in Sweden. In 2012, the market share for 
wooden multi-family houses was 10.1 %, exclusive student 
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dormitories and sheltered housing [4]. This means an 
increase by 53 %, compared to the share of 6.6 % in 2011. 
Yet, a much higher share of 15 % up to 20 % was reported 
or expected until now [5-8]. Widman [9] even forecasts 
that wood consequently will outperform competing 
materials and increase its market share to about 30 % in 
2020. 

In order for these numbers to become true, various 
challenges need to be mastered. Besides technical issues 
related to the disadvantages of the construction material 
wood, like, for example, structural acoustic vibrations [10] 
or stabilizing structures [11], other problems exist that are 
related to the market structure and firms on that market.  

As purchasers and researchers denote, the number of actual 
firms on the market offering building systems for wooden 
multi-family houses and taking advantage of the 
possibilities connected to a higher degree of industrialized 
building is too low [a.o.12]. Industrialized building is 
characterized by offsite construction [13], where parts of 
the house are prefabricated as elements, modules or 
volumes that finally are assembled onsite. This way of 
production has been suggested being more beneficial 
compared to onsite construction, for example in terms of 
cost savings and improvements in quality, internal and 
external logistics and working environment [12, 14]. 



A segment in the Swedish building industry where offsite 
production and onsite assembly is being applied for a long 
time is the segment for wooden single-family houses [15]. 
Wood as construction material traditionally dominates the 
market for single-family houses with around 85 – 90 % 
market share [16]. Firms operating in this segment 
accentuate the potential of wood in prefabrication and 
industrialized building and should therefore be seen as 
potential firms entering the market segment of wooden 
multi-family houses [12]. It could be argued that elements, 
volumes or modules, prefabricated for single-family 
houses, as well could be used to assemble multi-family 
houses. This implies that constructional challenges do not 
constitute bottlenecks, which is a limitation of this study. 
In that way, single-family house firms would benefit from 
economies of scale and scope, using their professional 
expertise to enter the market segment for multi-family 
houses and contributing to finding a solution for the 
Swedish supply shortfalls of housing units.  

Thus, the overall aim of this study is to explore the 
potential of Swedish firms producing wooden single-
family houses to enter the market for wooden multi-family 
houses.  

However, this might not be frictionless. To start with, not 
many firms fully utilize the possibilities and advantages of 
prefabrication and industrialized building [17, 18]. 
Production facilities in usage range from manual to semi-
automated, even though full-automated solutions exist. 
This indicates that firms in the Swedish industry for single-
family houses are dragging behind other industries in 
production development, which in turn was suggested to 
be one explanation for problems related to inefficiency, 
relatively low productivity and increasing production costs 
[16, 19]. 

Productivity problems may as well be rooted elsewhere. 
From 2007 to 2012, the number of finalized wooden 
single-family houses in Sweden decreased from about 
12 100 units to 4 800 units per annum [20], which equals 
60 % and mainly can be regarded as recession-related. Yet, 
production costs/m2 increased from 16 258 SEK in 2001 to 
27 042 SEK in 2012 [21], i.e. around 66 %. These figures 
might reveal serious problems related to productivity. Due 
to the existing production resources in the industry, a low 
degree of resource utilization led to rising production 
costs/m2. In order to tackle such problems, firms producing 
single-family houses could consider engaging in 
production development, towards a higher degree of 
automation [18]. This is however connected with 
investments and risk taking, and as production efficiency is 
fundamental for a firm’s competitiveness and profitability 
[22, 23], many firms producing single-family houses might 
face profitability problems and thus financial problems 
these days. This becomes probably even more crucial 
considering the aftermath of the declining sales numbers as 
described above. Hence, firms’ financial performance 
becomes an important parameter to investigate. Further, 

investments and risk taking are interrelated. Risk can be 
divided into financial risk and operational risk and is found 
to affect a firm’s readiness to invest, depending on the 
specific firm’s risk position [24].  

Considering the above, this study particular (a) maps the 
seller structure of the industry for wooden single-family 
houses in Sweden, (b) describes the financial situation of 
the Swedish industry for single-family houses in general 
and (c) investigates the firms’ risk position. These 
objectives will help to fulfil the overall aim of this study, 
i.e. exploring the firms’ potential to enter the market for 
wooden multi-family houses. 

2 METHODS AND THEIR 
THEORETICAL BASE 

2.1 INDUSTRY SELLER STRUCTURE AND 
CONCENTRATION 

The structure of an industry usually is measured by the 
industry’s concentration, i.e. the degree of concentration of 
the output of all firms in that industry [25], often referred 
to as the concentration of firms. This concentration of 
output can be measured by means of the firms’ market 
share i.e. the firms’ relative position on the market [22]. 
One method of quantifying concentration and market share 
is the Herfindahl-Hirschman index, using the sum of 
squares of market shares of all firms in the industry, see 
Equation (1): 
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where si is the market share of the ith firm for an industry 
with n firms [26]. At a maximum, H can be 10 000, 
implying a monopoly structure with only one firm having a 
market share of 100 %. H would be 1002 = 10 000. A 
perfectly competitive market, on the other hand, would 
reveal that H hypothetically tends towards 0 [26]. An 
advantage of H is that it considers the number of firms in 
an industry and the relative size between them, i.e. the 
variance equivalent. This makes it possible to calculate 
how many firms are needed that equally share the market, 
in order to create the same level of concentration in the 
industry as it can be found today [27]. This is known as the 
Herfindahl-Hershamann number equivalent (HNE) [28], se 
Equation (2): 

H
HNE 00010  (2) 

The HNE is similar to be interpreted as the well-known 
Lorenz curve. That curve represents the maximum of 
economic welfare with an equal distribution of income. Its 
underlying principles are often used by economists for 
normative and determining purposes [29]. In the same 
way, the HNE in this study could show the welfare 



maximum with an equal distribution of market share 
among firms producing wooden single-family houses in 
Sweden. This could give insights about e.g. optimal 
resource allocation in this industry. In case there are too 
many firms with relatively low market share, these firms 
nonetheless need to use fixed assets, which instead could 
be used to produce prefabricated elements, volumes or 
modules for wooden multi-family houses, contributing to a 
better welfare situation in Sweden as described above. 

To calculate firms’ market share, different measures can be 
used. One possibility is the absolute number of physical 
units. However, this inherits problems when products are 
not homogenous [30], which is the case the wooden single-
family houses. Even though certain elements, modules and 
volumes are standardized, most of the prefabricated houses 
are customized, which makes the finalized houses unique 
and hardly to be compared directly [30]. Another 
possibility to measure market share, which at the same 
time makes not homogenous products comparable, is to 
use value measures [30]. Therefore, in the current study, 
turnover was chosen to calculate the firms’ market share 
and the market concentration for the Swedish industry of 
wooden single-family houses. 

The necessary data for H in Equation (1) was collected 
from a statistical online database for the latest year 
available, i.e. 2012.  

2.2 FINANCIAL PERFORMANCE: ALTMAN’S Z’-
VALUE 

Most firms and investors are trying to minimize 
uncertainty for any of their ongoing businesses or 
investments. This is even more significant for outside 
investors, trying to asses a new market opportunity or 
challenge. It is imperative to seek as much information as 
possible regarding long run viability of the business and 
risk minimization. Additionally it is crucial for the 
investment or business opportunity to provide an adequate 
return of investment in conjunction with the distress or risk 
taken [31]. As a consequence of the importance of 
minimizing the effect of financial distress on any business, 
several financial prediction models have been developed. 
One of the more frequently recognized models is Altman’s 
Z-score, due to its easy application and ability to predict 
the environment [32].  

It is very important for any analytical financial model to 
accurately absorb the information, and to describe the 
situation transparently. It is thus of utmost importance to 
choose financial variables that are easily available and 
have great degree of importance to the industry. Altman 
has taken these factors into consideration, choosing 
variables regarding liquidity, profitability, leverage, 
solvency and activity, all being of great importance for the 
analysis of a company’s financial health [32]. 

The model adopts a multi-variable linear function and 
picks those variables showing the greatest difference 
between the two sample groups and the smallest dispersion 

within each group. This is primarily done through 
statistical techniques in order to convert multiple variables 
and to obtain equation [33].  

In the Z-score, compare Equation 3, five variables were 
identified to contribute to predicting corporate bankruptcy, 
following strict methodological procedures, e.g. observing 
the statistical significance of various alternatives, including 
the contribution of each variable to prediction accuracy 
and evaluating the inter-correlation between the variables 
where X1= working capital/total assets, X2 = retained 
earnings/total assets, X3 = EBIT/total assets, X4 = market 
value equity/book value of total debt and X5 = sales/total 
assets [34]. 

54321 999.06.03.34.12.1 XXXXXZ   (3) 

However, the Z-score, based on the initial model as 
described above, had some shortcomings for this study. 
The initial Z-model only took publically listed 
manufacturing firms into consideration, which eventually 
led to a revised model adapted towards private firms [32].  

The adjustment of the original Z-model included a 
complete re-estimation of all the variables in the model, 
but more importantly a substitution of X4, that required 
stock price data not being available by private firms. The 
new Z’-model considered book value instead of market 
value equity, which was a more suitable measurement for 
private firms. Furthermore, a complete re-work of the cut 
off scores was conducted to reflect the new findings 
towards private firms [35]. 

Altman’s’ new adaptation of the Z’-model, including 
private firms, described the market situation well for the 
intended industry in this study. 

The result of the revised Z-Score model with a new X4 
variable is presented in Equation (4): 

Z '0.717X1 0.847X2 3.107X3 0.420X4 0.998X5    (4) 

where X1=total capital/total assets, X2=retained 
earnings/total assets, X3=EBIT/total assets, X4= book value 
equity/total liabilities and X5=sales/total assets. The result 
of the conducted Z’-score analysis is interpreted by the use 
of the pre-calculated classification zones or cut off scores, 
as described in Figure 3.  

 

 
Figure 1: Z’-Score Classification Areas [32=Fs44] 

The model demonstrated in Figure 1 is intended to 
function as a general classification tool for the applicable 



firms according to the Z’-score. This will create a support 
structure in the development of investment strategies, 
dependent on the firms’ classification. A score below 1.23 
indicates that the respective firm is at high risk and is 
likely to go bankrupt in the near future. A score between 
1.23 and 2.9 is considered to be in the grey zone and the 
financial result of those firms can be regarded as highly 
uncertain. The highest threshold is 2.9, implying a safe 
zone where firms can be considered as healthy, having 
sound potential and limited risk [35]. 
 
2.3 RISK POSITION: FINANCIAL AND 

OPERATING RISK  
Risk is mostly regarded as negative. In business contexts, 
investment risk can endanger a firm’s future in case wrong 
decisions are taken. Therefore, if two investment 
alternatives have the same return, often the least risk full 
alternative is chosen [36]. Yet, in today’s literature on 
management, even risk seeking strategies are explored 
[37].  

Strategy planning is however not only based upon the 
actual risk of alternative investments [38], but needs to 
reflect the respective firm’s risk position [36]. Risk 
positions are suggested to be determined by variations in 
firms’ profitability, with variations caused by financial risk 
and operation risk [36], which can be explained as follows. 

Profitability, or return on equity (RE), can be defined as in 
Equation (3): 

)()(
E
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where RT = return on total assets, RS = average interest rate 
for depts and S/E = dept/equity ratio [39]. Equation (3) 
shows that if return on total assets is larger than the 
average interest rate for the firm’s depts, return on equity 
will increase the higher the firm’s dept/equity ratio is [40]. 
Yet, a rising dept/equity ratio increases the firm’s financial 
risk [41]. Further, variances in return on total assets and 
return on equity, RT and RE, are regarded as a measurement 
for risk and can be determined by using standard 
deviations, as suggested in Equation (4), assuming the 
average interest rate for depts being constant [36]: 
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The first factor in Equation (4), (1+S/E)2, points on the 
firm’s financial risk, as described above. The second 
factor, Var (RT), describes a firm’s operating risk. Return 
on total assets, RT, gets affected by e.g. sales and fixed 
costs. This means that firms with a large amount of fixed 
costs and firms being sensitive for economic fluctuations 
will show larger variance in RT. The latter should be the 
case for Swedish firms producing wooden single-family 

houses, since they struggle with declining sales numbers as 
a result of the economic downturn.  

Based on the above, a firm’s risk position can be 
determined by measuring the firm’s financial risk and 
operation risk and further classifying those results 
according to the matrix in figure (2) [36]. 

Firms with risk positions in the four categories A-D in 
figure 1 are characterized as follows [36]: 

A: Firms with low operating risk have only little variation 
in their earnings, which gives them the possibility to 
manage a high financial risk, i.e. a high dept/equity ratio. 

 

 
Figure 2: Risk position matrix [36] 

B: The total risk for firms in this segment is generally too 
high, which often leads to bankruptcy, shutdown or 
acquisition by other firms. 

C: Firms with a high operating risk need to have a higher 
safety margin to be able to pay for costs of interest, 
compared to firms in A. 

D: Firms in this segment usually have very strong balance 
sheets, implying a strong but undeveloped potential for 
growth. Possibly candidates to be taken-over. 

To identify the risk positions for the firms in the Swedish 
industry for wooden single-family houses, data, required 
by Equation (4) was collected from a statistical online 
database. The necessary balance sheet information was 
available for a three year period, 2010 to 2012. Data from 
these three years was collected and the largest variances 
between those years determined.  

3 DATA AND ANALYSIS 

3.1 UNIT OF ANALYSIS  

Firms included in this study had to be operating in the 
Swedish industry for single-family houses. Point of 
departure for the selection process was a statistical online 
database for wooden single-family houses. The resulting 
list was further shortened by removing firms that were not 
active anymore and that were too small in terms of 
employees. In order to not include all minor carpenters, the 
corresponding cut-off was determined to 10 employees. 
The final list of firms contained 51 firms. Ownership 
issues among these firms were not considered.  



Due to sensitive competitive relationships between some 
of the firms to be analyzed, and the good cooperation 
between those firms and the authors’ university, no 
company names are revealed in this study. Even though the 
empirical data was collected from an open statistical online 
database, their analysis might expose critical aspects and 
results that could be used for competitive actions. 
Therefore, all firms are treated as anonymous units of 
analysis. 
 
3.2 INDUSTRY SELLER STRUCTURE AND 

CONCENTRATION 
Table 1 shows the market shares of the investigated firms 
operating in the Swedish industry for wooden single-
family houses in 2012.  

According to the Herfindahl-Hirschman index, H, the 
seller concentration rate in the Swedish industry for 
wooden single-family houses is calculated by the 
accumulated sum of squares of market shares, compare 
Equation (1). In this case, H is 518, indicating a non- or 
low-concentrated supply, strongly tending towards perfect 
competition [42].  

Table 1: Market share S of i=1-51 firms 

Firm no. 
(i) 

Si in % 
2012 

Firm no. 
(i) (cont.) 

Si  in % 
2012 (cont.) 

1 3.6 27 0.9 
2 3.2 28 0.2 
3 0.9 29 1.5 
4 0.3 30 0.4 
5 1.3 31 4.8 
6 1.0 32 0.3 
7 0.7 33 0.2 
8 3.3 34 0.7 
9 0.4 35 1.2 

10 1.5 36 2.6 
11 4.1 37 0.2 
12 4.5 38 4.8 
13 6.4 39 0.4 
14 0.4 40 7.0 
15 1.2 41 2.4 
16 0.4 42 0.1 
17 0.4 43 0.4 
18 0.1 44 0.7 
19 0.5 45 0.7 
20 2.3 46 1.3 
21 0.3 47 3.5 
22 5.0 48 0.1 
23 12.3 49 0.6 
24 0.5 50 0.5 
25 0.2 51 9.4 
26 0.4     

 
In perfect competitive markets, single firms do not have 
the power to determine prices, since the respective firm’s 
market share is too small to represent a powerful position. 
This implies that market prices, in this case for wooden 
single-family houses, are transparent to both sellers and 

buyers. Furthermore, products in perfect competitive 
markets are highly substitutable.  

Yet, as denoted earlier, wooden single-family houses in 
Sweden are customized and can therefore be regarded as 
unique. Buyers compare, however, the individual firm’s 
ability to customize. Since almost all sellers in the studied 
industry offer individual customization of their products, 
that service itself should be considered being homogenous 
and thus, their offerings become highly substitutable. 

Hence, if one seller would increase the price, buyers would 
tend to buy a less expensive product, since all offered 
products are perceived as being substitutable. This leads to 
the fact that, in terms of profit maximization, a single firm 
only can vary its supply in units, not in prices [43].   

One strategic conduct usually done by firms operating on 
perfect competitive markets is product differentiation. 
Since products usually can be imitated, firms seek for 
competitive advantage to protect from imitation by 
creating imperfect products and thus improve their 
standing [30, 44]. This opens for product differentiations in 
terms of a further product development from single- to 
multi-family houses for the investigated firms.  

The Herfindahl-Hershamann number equivalent (HNE) 
reveals that the ideal number of equally sized firms in the 
Swedish industry for wooden single-family houses related 
to market share is between 19 and 20. This indicates a 
relative uneven distribution of resources for welfare 
purposes, since about 62 % of the firms in the industry 
could use their fixed assets and professional experience for 
product differentiation, i.e. producing prefabricated 
elements, volumes or modules for wooden multi-family 
houses instead. 
 
3.3 FINANCIAL PERFORMANCE 
Table 2 describes the result from Altman’s Z’-model for 
the investigated 51 firms for 2012. For confidential 
reasons, the numbers of the firms in Table 2 are not 
consistent with the ones in Table 1. Otherwise, for some 
firms, data on financial performance could easily be 
matched with market share and the respective firm being 
deciphered.   

Applying the cut off and classification rules presented in 
Figure 3, Table 2 reveals that 32 out of the 51 firms score 
higher than 2.9. This equals 63 % and indicates that they 
are in the safe zone, financially stable and with no 
imminent risk of bankruptcy [35]. This makes them 
financially suitable for various development activities. 

Seven firms are classified below 1.23, which is 14 % of the 
investigated firms. These firms face significant financial 
problems, possibly indicating an imminent bankruptcy. 
Due to their strained situation, these firms are not likely to 
show any interest in investments in production 
development. The remaining 12 firms, equalling 23 %, are 
in the grey zone which implies some degree of risk. They 



could potentially face bankruptcy in the medium-run, if no 
appropriate action is taken [35]. These firms might need to 
be investigated one by one and more in detail to judge their 
strategic actions on medium-term financial planning, and 
consequently their potential to invest in production 
development. 

Summing up it can be said that according to the Altman’s 
Z’ classification, at least 63 %, but most likely even more, 
of the investigated firms are in a good financial position to 
invest in their current production facilities.  

Table 2: Altman’s Z’ score of i=1-51 firms 

Firm 
no. 

Z' Value 
2012 

Firm no. 
(cont.) 

Z' Value 
2012 

(cont.) 
1 6,31 27 3,36 
2 6,30 28 3,34 
3 5,92 29 3,24 
4 5,78 30 3,24 
5 5,72 31 3,18 
6 5,21 32 3,06 
7 5,12 33 2,72 
8 4,56 34 2,63 
9 4,24 35 2,27 

10 4,21 36 2,21 
11 4,19 37 2,12 
12 4,12 38 1,92 
13 4,11 39 1,90 
14 4,02 40 1,86 
15 3,92 41 1,80 
16 3,83 42 1,79 
17 3,80 43 1,40 
18 3,76 44 1,34 
19 3,70 45 1,22 
20 3,64 46 1,21 
21 3,63 47 1,14 
22 3,54 48 1,12 
23 3,51 49 1,00 
24 3,50 50 0,19 
25 3,42 51 -0,29 
26 3,41     

 
 
3.4 RISK POSITION 
Figure 3 shows the risk positions of the firms investigated. 
Data from 49 out of 51 firms could be processed, since two 
firms did not have the necessary information available to 
calculate the variances required, compare chapter 2.3. 

The results show that 33 out of 49 Swedish firms 
producing wooden single-family houses have a low 
financial risk and are classified in D or C. This equals 67 

% of the firms and means that these firms potentially can 
cope with a relatively high degree of depts [36], e.g. for 
investments in production development, towards a higher 
degree of automation. 16 firms have a high financial risk, 
categorized as A and B according to the classification 
scheme. These firms might have issues investing due to an 
already relatively high dept/equity ratio.  

37 out of 49 firms, i.e. 76 %, even have a low operational 
risk, corresponding to class A and D. The remaining 12 
firms represent 24 % have a high operative risk and are 
classified into B or C. They are struggling with relatively 
high variations in their earnings. These variations can lead 
to insecurity in taking risks. The respective firm can only 
invest a very limited amount of money since it needs to be 
certain to earn enough in order to pay the associated 
interests. This decreases the potential of these 12 firms to 
invest in production development. Yet, as Figure 3 shows, 
some of the firms in class C are very close to the boarder 
to either class D or B, implying that even though these 
firms might have a limited investment potential, it should 
be investigated for each firm how the high operational risk 
would affect an investment that implies a higher 
dept/equity ratio. 

 

 
Figure 3: Risk position matrix for Swedish firms producing 
wooden single-family houses 

The 27 firms in class D constitute 55 % of the firms in this 
study and have a strong balance sheet. They work with a 
low financial and a low operational risk, i.e. they have a 
very low dept/equity ratio, might be underdeveloped and 
have nevertheless a relatively low variation in their 
earnings [36]. These 27 firms, possibly together with some 
of the firms from class C, are first hand candidates to 
invest in production equipment. This could lead to a higher 
degree of automization associated with the industrialized 
building of wooden multi-family houses.  
 
4 RESULTS AND DISCUSSION 
The overall aim of this study was to explore the potential 
of Swedish firms producing wooden single-family houses 
to enter the market for wooden multi-family houses. This 
was done by (a) mapping the seller structure of the 



industry for wooden single-family houses, (b) describing 
the financial situation of the firms in that industry and (c) 
investigating in those firms’ risk position. 

The seller structure of the industry can be described as 
very low, which means that the market is characterized by 
perfect competition. In case of equally sized firms sharing 
the market, 19 to 20 instead of 51 firms are required. This 
raises the issue of uneven distribution of resources for 
welfare purposes, since 62 % of the firms could use their 
resources for prefabricated elements, volumes or modules 
for wooden multi-family houses instead. It could be argued 
that the argumentation above is based upon the assumption 
of today’s supply numbers. This means that an increase of 
demand for wooden single-family houses would require 
more resources than currently being utilized. Therefore, 
further studies might build up scenarios with imaginable 
demand numbers based upon current market outlooks. 

Looking at the firms’ financial performance by means of 
the Z’ value, 63 % of the firms are in a very good financial 
shape and 12 % in the grey zone. The latter ones need to be 
scrutinized more in detail; yet, those all in all between 63 
% and 75 % of the firms are conceivable candidates to 
invest in production development. Furthermore, firms in 
the higher echelons of the Z’ model could eventually 
utilize or acquire firms in the distress zone, in order to 
decrease competition and/or to strengthen their firms 
offerings. This could generate a positive development in 
the market towards innovative solutions in order to create a 
market advantage for the financially stronger companies. 

Relating to the investigated risk position of the firms, 55 % 
of the firms work with both low financial and low 
operational risk. One supposable explanation for their 
strong balance sheets might be the lack of updated 
production technology. Thus, investments in production 
development potentially will become necessary 
expenditures for some of the firms. Such investments 
might, however, not jeopardize those firms financial 
standing, since they currently show low variances in their 
earnings, which leads to a relatively high planning 
reliability regarding amortizations. Consequently, a higher 
dept/equity ratio could be managed. 

Perfect competitive markets imply that prices are beyond 
control for the involved firms and offerings on the market 
are highly substitutable. Thus, firms should differentiate by 
not only further developing existing products, but 
eventually even looking for new market segments. New 
business strategies and opportunities can be developed by, 
e.g., utilizing the potential of economies of scale and 
scope. For firms involved in this study, economies of scale 
would mean to use their production facilities to 
prefabricate elements, volumes and modules not only for 
single-family but as well for multi-family houses. 
Economies of scope appear e.g. when firms have cost 
complementarities, i.e. that producing one product lowers 
the costs of producing another product, or if products share 
common inputs [26]. 

Due to the above it can be stated that the majority of the 
firms operating on the Swedish market for wooden single-
family houses have a rather good potential to invest in 
production development, towards a higher degree of 
automization and industrialized building. This would abet 
entering the segment for wooden multi-family houses, 
where economies of scale and scope are suggested to 
contribute to business success. 

Further research can bring detailed information about the 
respective firms’ potential and interest forward. Even 
though this study shows the potential on an industry level, 
the individual firm might not be interested in such a 
development. Many firms in the investigated industry are 
small or medium sized firms that are family owned. Many 
of them might be content with the current situation of their 
firm and do not want to endanger the next family 
generation’s business conditions. Therefore, resistance to 
change might be a topic to study in this industry. 

Furthermore, the relation between structure and 
performance in the current industry should be investigated. 
Besides production efficiency, a single firm’s performance, 
e.g. financial performance in terms of profitability, is 
affected by the seller structure of the industry. This causal 
relationship is known as the structure-conduct-
performance paradigm, introduced by J.S. Bain in the 
1950s [45]. Even though neoclassical theory suggests a 
positive relationship between structure and performance 
[46], empirical research led to contradictory findings [47], 
leaving space for investigations to determine  such 
relationships in industry specific contexts. Such a relation 
might help to explore the potential of Swedish firms 
producing wooden single-family houses for investing in 
production development more in detail.  
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Abstract
In order to obstruct housing shortage in Sweden, wood is considered as an alternative 

material for multi-family applications. Yet, more firms are needed to prefabricate wooden elements, 
volumes or modules in an industrialised way. These could be found amongst firms producing wooden 
single-family houses; however, they might suffer from economic distress, since their core market 
dropped by more than 60% in the aftermath of the economic crisis. This study investigates corporate
economic distress from 2010 to 2013 of 52 Swedish firms producing wooden single-family houses.
This, by applying Altman’s Z’-score model, grouping firms into a risk, a grey or a safe zone. Results 
show that from 2010 to 2013, firms suffering from economic distress decreased from 11.1% to 3.8%. 
The two remaining firms in the risk zone most likely will face bankruptcy, if no radical action will be 
taken. Firms in the grey zone increased from 31.1% to 36.5%. The 19 firms in this zone are dependent 
on appropriate strategies to positively develop their business. Finally, firms in the safe zone increased 
from 57.8% to 59.7%. These firms are in good economic conditions and can be regarded as potential 
candidates for investing in a development towards multi-family applications. For the investigated time 
period, the average Z’-score improvement for the whole industry equals 38%, with a major upturn from 
2012 to 2013. 

Key words: wooden single-family houses; wooden multi-family houses; economic distress; Z-score 
model; multi-storey houses.

THE SWEDISH WOOD CONSTRUCTION INDUSTRY
In Sweden, housing shortage accumulated to a level implying that an annual amount of 

between 40 000 to 60 000 housing units needs to be build, in order to detrend that shortage (Boverket 
2012). In the past years, however, the total number of building starts for all type of housing units only 
increased from about 20 000 units to 31 000 in 2013 (TMF 2013a; 2014a). This 64% increase 
basically has to be regarded as positive. Yet, housing starts approximately need to be doubled, in 
order to not only considering the new emerging annual demand, but reducing the accumulated 
shortage stock as well. 

Besides its usage in single-family houses, wood should be considered as a material to be 
used more often in multi-family house applications as well (a.o. Nord and Widmark 2010). 
Nevertheless, the market share of wood in multi-family houses only was 10.1% in 2013 (TMF 2013b). 
To further increase that share, Schauerte et al. (2014) proposed that Swedish firms, who produce 
wooden-single family houses, should be more offensive and engaged in product development towards 
wooden multi-family houses. Reasons for this strategic movement are e.g. as follows. 

To start with, researchers, public purchasers and other actors on the market for wooden multi-
family houses request a higher degree of prefabrication in order to accentuate the potential of wood in 
off-site production (a.o. Stehn and Brege 2007; Lidelöw et al. 2015). This potential is already utilised 
by manufacturers for single-family houses, even though to varying extend. Further development and 
research needs to be conducted to adjust from single-family to multi-family applications, yet, firms who 
invest in joint solutions for prefabricated elements, volumes or modules would benefit from economies 
of scale and scope and consequently gain competitive advantage. The importance of such a strategic 
conduct for firms in that industry is emphasised by the fact that the market for wooden single-family 
houses is strongly tending towards perfect competition (Schauerte et al. 2014). To further develop on 
perfect competitive markets, operating firms usually have to strive for product differentiation, e.g. in the 
current case from the single-family towards the multi-family segment.    
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Further, Schauerte et al. (2014) showed in their study that the existing market for wooden 
single-family houses in Sweden ideally could be covered by 19 to 20 firms, instead of the 52 firms 
included in that study. This equals 38% and implies an uneven distribution of resources for national 
welfare purposes, since there are too many small firms with a relatively low market share, who
nonetheless have fixed assets and professional experience that is not used in an optimal way. It
implies as well that 62% of the firms in that industry need to find appropriate strategic actions in order 
to use their fixed assets and experience in different ways, e.g. to elaborate on product differentiation 
towards wooden multi-family houses, as described above. 

However, product differentiation and developments of any kind often require investments and 
risk taking by the respective firms. This could probably be a critical factor, considering the aftermath of 
the economic crisis. From 2007 to 2012, a drop from ca 12 500 to 4 800 finalised houses hit the 
market hard (TMF 2014b). This equals ca 62% less produced single-family houses within a 5 to 6 
years period. In 2013, a slightly upward tendency was observed, and for 2014, 7 000 finalised houses 
are reported. That positive trend is expected to continue and the forecast for 2015 was recently raised 
from 8 000 to 9 000 houses (TMF 2014c, 2015). Even though an upward tendency can be seen, the 
proposed forecast is almost 30 % below the produced quantity from 2007.

Since firms had to struggle with a 62% drop of incoming orders during the crisis, the current 
financial situation of these firms might lead to corporate economic distress. Such a distress for the 
individual firm would probably imply that investments and risk taking for product differentiation and
development towards multi-family applications hardly could be prioritised. Instead, managerial and 
strategic action to turn the economic situation to the better would be on the agenda. Therefore, the 
strategic challenges of firms in the Swedish industry for wooden single-family houses need to be 
regarded in the light of the consequences of the economic crisis.

OBJECTIVE
The main purpose of this study is to investigate in the corporate economic distress of Swedish 

firms producing wooden single-family houses. Here, two objectives are identified. First, using the latest 
economic figures available, the current state of economic distress in the industry will be revealed. This 
is important to assess the participating firms’ potential to make investments. However, second, an 
evaluation of the corporate economic distress over a period of some years can give insights into 
existing trends or tendencies. In case such trends exist, they might be useful in analysing the industry 
as such and the affected firms in particular.

METHOD AND THE UNDERLYING THEORETICAL BASE
Altman’s Z’ score

Corporate economic distress can be measured in different ways. In general, four types of 
methods are applied, according to e.g. Crouhy et al. (2001): models based on discriminant analysis, 
linear probability models, probit models and logit models. Trying to predict bankruptcy, many studies 
have been performed by different authors, e.g. Smith (1930), Beaver (1966), Edmister (1972), or, 
more recently, Shumway (2001), Hillegeist et al. (2004) and Elliott et al. (2014). However, in the past 
decades, particularly one model has been applied by researchers and financial analysts due to its 
prediction accuracy, i.e. Altman’s Z-score model (a.o. Elliot et al. 2014 and Gunathilaka 2014). Based 
on multiple linear discriminant analysis, the Z-score model could show that a firm will turn bankrupt 
within two years. Achieved levels of accuracy for such predictions were varying between 75% and
90% (Altman et al. 2014), Samkin et al. (2012) even showed a prediction probability of 95% five years 
prior to firms’ insolvency. Altman’s Z-score model was applied in different countries and industries, see
Altman et al. (2014) for a literature review of 33 studies from 2000 to 2014.

In the original Z-score model, five variables were included. These were chosen, considering 
e.g. their contribution to prediction accuracy and their inter-correlation (Altman 1968). However, this 
model was developed for publically listed firms and had to be further developed, to allow for private 
industry firms to be included as well. Modifying from the Z-score to the Z’-score, Altman re-assessed 
and replaced variables towards a more suitable approach for private firms. The resulting model is 
shown in the linear relationship in equation [1] (Altman 1983):

Z’ = 0.717X1 + 0.847X2 + 3.107X3 + 0.42X4 + 0.998X5                                                         (1)

where: X1=working capital/total assets, X2=retained earnings/total assets, X3=EBIT/total assets, X4=
book value equity/total liabilities and X5=sales/total assets. These five ratios belong to different 
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economic key number categories, i.e. liquidity, profitability, leverage, solvency and activity and can be 
interpreted as follows:

X1: working capital/total assets. Working capital is calculated as current assets minus current 
liabilities, and represents the money that a firm can have available at relatively short notice (Skärvad 
and Olsson 2011). Total assets include all assets on the balance sheet. This ratio thus describes a 
firm’s liquidity in relation to its size and its ability to meet short-term debts (Al-Rawi et al. 2008).

X2: retained earnings/total assets. Measuring retained earnings gives a picture of what a firm 
did with its profits (minus dividends and taxes) since the firms’ inception. This ratio reflects a firm’s 
cumulative profitability over time, hereby implicitly considering the firm’s age and earning power 
(Altman 1968). This, since research showed that the risk for failure of firms is related to the age of the 
firm (Dun & Bradstreet 1994, Eidleman 1995).

X3: EBIT/total assets. EBIT measures profitability or earnings before interests and taxes. Here, 
interests and taxes are excluded, since these can have a positive or negative impact on earnings, yet, 
only representing a one-time effect. This leverage ratio reflects a firm’s earning power of its assets 
(Muthukumar and Sekar 2014).

X4: book value equity/total liabilities. In this solvency ratio, the book value of all assets 
according to the balance sheet is measured in relation to the total amount of the firm’s debts. If the 
book value of equity of a firm is less than its total liabilities, i.e. this ratio is negative, a firm can 
become insolvent in the short run and bankrupt in the long run (Taurell and Augustsson 2012).

X5: sales/total assets. This activity ratio measures a firm’s asset’s sales generating capacity,
as well referred to as the manufacturing capacity of the firm’s assets (Taurell and Augustsson 2012) or
the management’s capacity to compete on the market (Muthukumar and Sekar 2014, Altman et al.
2014).

The values for the independent variables X1 to X5 are multiplied with the respective 
discriminant coefficients according to equation [1], and the resulting Z’-scores interpreted by using pre-
calculated classification zones or cut-off scores, as presented in Fig. 1.

Fig. 1.
Z’-Score Classification Areas and cut-off levels (Altman et al. 2013)

Fig. 1 shows three classification zones with their respective cut-off levels. A Z’-score below 
1.23 implies that the firm is in the distress zone and probably will face bankruptcy, if no appropriate 
strategic actions will be taken by the firm’s management. Firms with Z’-scores between 1.23 and 2.9 
find themselves in a grey zone, i.e. a relatively uncertain situation of the financial results. Finally, Z’-
scores of 2.9 or higher indicate that firms’ financial situations can be regarded as healthy. These firms 
face limited economic risk situations and have promising potential for future activities (Altman 2001).
These three categories can help and support decision making and developing investment strategies. 

Data collection
The firms to be investigated in this study need to be producers of wooden single-family houses 

and be located in Sweden. The selection process had its starting point in a statistical online database 
for Swedish wooden single-family houses. The resulting list of firms was further edited by removing 
firms that were operating as carpenters, being too small in terms of employees. As a cut-off level, 10 
employees were chosen. This resulted in a list of 52 firms. Different ownership models between these 
firms were not considered, which is a limitation of this study.

Since sensitive competitive relationships exist between these firms, disclosing tender 
economic positions of firms, which could be used for competitive actions on the market, could harm 
the professional contact between these firms and the authors’ university. Therefore, no names of firms 
are revealed in this study and the firms handled as anonymous units of analysis.

For the chosen 52 firms, all necessary economic data to calculate the Z’-score according to 
equation (1) was collected from their balance sheets for the years 2010 to 2013. This four-year period 
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was chosen, since balance-sheets for that period of time were publically available in an online data 
base at the time. In one case, the necessary data was only available in the data base for year 2013 for 
unknown reasons. Alike, data for additional six firms was not available for year 2010. This can be seen 
as a limitation of this study, yet, the authors decided to not exclude the respected firms from the 
investigation, since the financial standing of 2013 still is of interest to meet objective one, i.e. to study 
the current state of economic distress in the industry. Further, the remaining data of those firms from 
2011 to 2013 still contributes to a trend line for the industry and thus to fulfil the second objective in 
this study. Missing data is marked with “NA” in the empirical data below.

To generate a trend line for the industry from 2010 to 2013, year to year changes of the firms’ 
Z’-scores were calculated in percent and averaged for the industry.

DATA AND RESULTS
Table 1 shows the calculated Z’-scores for 52 Swedish firms producing wooden single-family 

houses for the years 2010 to 2013. For 2013, two firms, no. 15 and 22, do not exceed the first critical 
cut-off level of 1.23 for Z’ and thus suffer from corporate economic distress, potentially facing 
bankruptcy. This equals 3.8%. Additionally, 19 firms, i.e. 36.5%, are located in the uncertain grey zone 
with a Z’-score between 1.23 and 2.9. At last, for 2013, 31 firms score higher than 2.9 and find 
themselves in healthy financial positions. This corresponds to almost 60% of the investigated firms.

Table 1
Z’-scores from 2010 to 2013 for 52 Swedish firms producing wooden single family houses

 

For 2012, the related numbers are 6 firms (11.8%) in distressed positions, 13 firms (25.5%) in 
the grey zone and 32 firms (62.7%) in the healthy zone. In 2011, 3 firms (5.8%) were located in the
distress zone, 16 firms (31.4%) in the grey zone and 32 firms (62.7%) in the healthy zone. Finally, in 
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2010, 5 firms (11.1%) were financially distressed, 14 firms (31.1%) in the relatively uncertain grey 
zone and 26 firms (57.8%) in the save zone. The above described situation for the investigated firms 
is summarized in Fig. 2 to 5 below.

Fig. 2.
Percentage of firms in the respective Z’-score 

classification area in 2010

Fig. 3.
Percentage of firms in the respective Z’-score 

classification area in 2011

Fig. 4.
Percentage of firms in the respective Z’-score 

classification area in 2012

Fig. 5.
Percentage of firms in the respective Z’-score 

classification area in 2013

Studying Fig. 2 to 5 and Table 1 more in detail, movements of firms between the three classes 
can be found. In 2010, firms’ no. 6, 22, 29, 34 and 39 were in the distress zone. Of these firms, only 
no. 6 and 22 still were in that class in 2011, whilst no. 29 and 39 moved into the grey zone and no. 34 
improved its standing even more and was located in the safe zone. On the other hand, firm no. 4 
downgraded its position from 2010 to 2011 from the safe zone to the distress zone.

Further, from the 14 firms in the grey zone in 2010, six were able to improve their Z’-score and 
were situated in the safe zone in 2013. These are no. 2, 10, 42, 45, 48 and 51. A reverse move from 
the safe zone in 2010 to the grey zone in 2013 was made by six firms, i.e. no. 4, 7, 9, 14, 18 and 44.

Considering the two firms that were in the distress zone in 2013, i.e. no. 15 and 22, the latter 
one was located in this zone all four years of investigation. Thus, it seems likely that this firm shows a 
strong tendency towards financial collapse and potentially needs to implement a financial 
reorganization strategy in order to avoid bankruptcy. Firm no. 15 was one of the firms with missing 
data for 2010 to 2012. Thus, it is not possible to see a trend in corporate financial distress. However, 
even in this case, serious strategic conduct is required to trigger a positive financial leverage that will 
improve this firm’s standing.
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Fig. 6.
Average year to year change in percent and trend line from 2010 to 2013 of Z’-scores of 

Swedish firms producing wooden single-family houses 

Looking at year to year changes in percent per firm, 35 out of 52 investigated firms could 
improve their Z’-score from 2010 to 2013. That corresponds to 67.3%. 15 out of 51 firms (28.8%) 
worsened their Z’-score, one firm had an almost unchanged Z’-score from 2010 to 2013 and for one 
firm, the necessary data was missing. Totalising the relative changes of the Z’-scores for all Swedish 
firms producing wooden single-family houses from year to year, an improvement of 15% can be 

Distress Zone 
11,1 % 

Safe Zone 
57,8 %

Grey Zone 
31,1 %

1.23 2.9

Distress Zone 
5,8 %

Safe Zone 
62,7 %

Grey Zone 
31,4 %

1.23 2.9

Distress Zone 
11,8

Safe Zone 
62,7 %

Grey Zone 
25,5 %

1.23 2.9

Distress Zone 
3,8 %

Safe Zone 
59,6 %

Grey Zone 
36,5 %

1.23 2.9



ONLINE ISSN 2069-7430
ISSN-L 1841-4737

PRO LIGNO              Vol. 11  N° 4  2015
www.proligno.ro                                pp. 389-396

 

394

recognized from 2010 to 2011, additional 6% for the period 2011-2012 and finally an advancement of 
46% from 2012 to 2013. This development is displayed in the solid line in Fig. 6, as well as the 
resulting exponential trend in the dotted line, showing an upward tendency of 38% for the investigated 
period 2010 to 2013.

DISCUSSION AND CONCLUSION
Meeting the first objective of this study, the current corporate economic distress situation for 

Swedish firms producing wooden single-family houses was mapped. This was done by using Altman’s 
Z’-score and the responding classification scheme. Results show that two firms are in the critical 
distress zone and likely will face bankruptcy. This equals 3.8% of the investigated firms, which is the 
lowest share of distressed firms in all investigated years. Furthermore, 19 firms (36.5%) are in the grey 
zone, being dependent on appropriate strategic action to develop their business in a positive manner. 
Finally, 31 firms (59.7%) are located in the safe zone. These firms are in favourable economic 
situations, compared to their competitors, which makes them to potential candidates for risk taking and 
investing in product differentiation or other necessary development to advance their firms towards 
wooden multi-family applications.

Working on the second objective, an evaluation of the corporate economic distress over a time 
period from 2010 to 2013 was performed and a trend identified. It can be concluded that the share of 
Swedish firms producing wooden single family-houses facing corporate financial distress decreased
from 11.1% in 2010 to 3.8% in 2013. At the same time, the percentage of firms being in a financially 
healthy situation slightly increased from 57.8% to 59.7%. Even though some firms have a retrograde 
development, a positive trend of the industry as such exists. The average Z’-scores improvement of all 
firms in the industry is 38% from 2010 to 2013, whereby a major upturn can be identified for the period 
from 2012 to 2013. These numbers indicate that firms in this industry are recovering from the 
aftermath of the recession.

Considering the above it can be resumed that a major part of the Swedish firms producing 
wooden single-family houses find themselves in good or very good positions to invest in developing 
their businesses. This could be production equipment or knowledge in terms of technical or market 
expertise.

It would be hypothetical to assume that the firms, which develop against the positive trend in 
the industry, are the ones falling by the wayside. Nevertheless, considering that only 19-20 firms are 
needed to serve the existing Swedish market for wooden single-family houses (Schauerte et al. 2014), 
the mentioned firms need to improve their strategic conduct and implement efficient strategies not to 
prove that proposition. Another scenario could be that the firms with a positive development the past 
years take the step towards multi-family applications and leave more shares on the market for single-
family houses. This could imply a chance for today’s negatively developing firms to improve their 
standings.

The industry for wooden houses in Sweden is developing. More multi-family houses are 
planned to be built in wood, yet firms who can do that are few. Future research should therefore shed 
more light on potential players that could enter this market segment. This study indicates that many 
firms in the industry of wooden single-family houses could take such a step, solely looking at the 
economic background factors. Yet, what hinders these firms from taking that step? Maybe do 
perceived hinders by the firms’ management exceed factual existing hinders. Studying that would as 
well require an exposure of technical hinders from single- to multi-family applications.
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Abstract
With rising production costs and an insufficient production development, firms in the Swedish 

industry for wooden single-family houses might face severe problems in productivity. This is gaining in 
importance, considering that this industry highly tends towards perfect competition, i.e. firms mainly 
have to compete by prices. This study investigates the productivity of Swedish firms producing 
wooden single-family houses off-site, by analysing the ratio between turnover and number of 
employees as factors affecting productivity. 48 firms were studied from 2010 to 2013 and the results 
show that the average firm productivity in the industry worsened by 6.56 %, with a slight improvement 
from 2012 to 2013. 23 firms increased and 25 firms decreased their productivity during the 
investigated time span, yet, from 2012 to 2013, 31 firms improved productivity. Almost half of the 23
firms with increased productivity achieved that betterment even though their turnover decreased and
12 firms improved productivity with declining turnover. Another 12 firms tried to compensate declining 
turnover with resigning employees, yet, could not keep their former productivity level. 

Key words: wooden single-family houses; productivity; off-site construction; industry analysis; key 
performance indicator.

INTRODUCTION
Productivity as a key performance indicator

In general, productivity is a relative performance measure for comparing the amount of output 
in a certain period of time in relation to the input needed to produce that output (Dyckhoff and 
Spengler 2010, Lantz 2003). Depending on the purpose of the study to be performed, partial 
productivity measures can be used to analyse a firms’ diverse production factors (Song and AbouRizk 
2008, Ohlhager 2013). Common key performance indicators for measuring partial productivity could 
include e.g. (working) capital productivity or labour productivity (Engwall et al. 2014). Yet, studying 
performance from a more holistic point of view gives insights into a firms’ overall system capacity to 
leverage humans, machines and capital into quantifiable output (Rieper and Witte 2005). Often, total 
factor productivity is used as a key performance indicator for measuring a firm’s productivity (Engwall 
et al. 2014).

Internationally, productivity in the construction industry has been studied with varying results. 
Whilst e.g. Teichholz (2001) or Durdyev and Mbachu (2011) mention that productivity is relatively low, 
Eastman and Sacks (2008) found that the growth for off-site productivity is greater than the respective 
ratio for firms in the on-site construction industry. Abdel-Wahab and Vogel (2011) performed a cross-
country comparison including Germany, France, United Kingdom, United States of America and 
Japan, finding among other things a general slowdown of productivity growth. Shen et al. (2011) 
concluded that, compared to the US, the productivity of construction firms in China was significantly 
lower. However, independent of the individual research results, productivity is regarded as a crucial 
key performance indicator in the construction sector (Alazzaz and Whyte 2014) to evaluate a firm’s 
and an industry’s capability to transform and leverage input into output. 

The Swedish off-site industry for wooden single-family houses
Firms in the Swedish industry for off-site manufacturing of prefabricated wooden elements, 

modules or volumes are coping with various challenges. As described by e.g. Schauerte et al. (2013),
some of these challenges are related to product development and others to market issues, like e.g. a
restricted home loan policy (Windborg 2012). Meiling et al. (2012) report on management principles for 
improving firms’ effectiveness and efficiency. Johnsson and Meiling (2009) studied the design and 
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manufacturing process related to product quality, a topic as well investigated by Gustafsson and 
Eliasson (2013), who e.g. found that the degree of automisation in production can be seen as being 
related to product quality deficiencies. Further, Eliasson and Sandberg (2015) conclude that firms in 
the industry do not utilise their cost-competitive production equipment, even though techniques and 
machines exist.

According to Eliasson (2014), firms in the Swedish industry for wooden single-family houses 
still have relatively manual production processes and that the difference between those firms and 
more traditional non-prefabrication firms is rather narrow. This is in line with Brege et al. (2004), who 
state that even though the actual work moves from the construction site towards prefabricating house 
elements in factory buildings, the work performed is still similar. Thus, off-site production development 
gets inhibited and potential advantages of off-site prefabrication, as described by e.g. Blismas et al.
(2006), not fully utilized (Höök and Stehn 2008). Among others, Stendahl (2009) identified an
increasing need for more industrialised prefabrication in the industry. The low level of production 
development hampers efficient ways of working, which in turn would decrease costs and raise a firm’s 
productivity significantly (Eliasson 2011) and increase customer value (Nord 2008). Thus, a growing 
need for improved productivity in the Swedish construction industry is observed (Larsson et al. 2013).

Additionally, production costs per m2 increased by 72% from 16 691 SEK in 2001 to 28 746
SEK in 2013 (SCB 2015). Yet, compared to a 15% increase of the consumer price index, costs per m2

should be around 19 200 SEK (Allhorn and Svensson 2014). Thus, as denoted by Jonsson and 
Rudberg (2014), a relation can be seen between the relatively low productivity in the industry and 
rising production costs. On the other hand, Schauerte et al. (2014) found that this industry is 
characterized by a high degree of perfect competition (=low concentration rate) with too many active 
firms, highly substitutional products and prices that are given, i.e. not being influenced by the 
individual firms (Martin 2011). Thus, revenues and profit margins cannot be raised by higher prices for 
the products offered, but by cutting costs and working as efficient and productive as possible. It other 
studies it was found that this kind of competitive relation among firms on the market can lead to a 
higher productivity (a.o. Funakoshi and Motohashi 2009).

Regarding the development of costs and the above mentioned arguments on production 
development from studies in the field clearly indicate, that the Swedish off-site industry for 
prefabricated wooden single-family houses might suffer from a low level of productivity in their 
operations. However, productivity potentially is affected by external factors. When it comes to the 
development of sales numbers on the market, the industry had to deal with a decrease from 12 000
delivered wooden single-family houses in 2007 to 4 800 houses in 2012 (Schauerte et al. 2014). Firms 
had to balance this economic downturn against resigning employees, which means to loose 
competence that would be needed, as soon as the market recovers (Eliasson 2014). Since 2012 the 
market slowly gained strength and in 2014, 7 000 houses were produced. Lately, the forecast for 2015
has been updated from 8 000 to 9 000 units (TMF 2014, 2015). As productivity is affected by the 
market development in terms of output and, in this case, the number of employees in terms of input as 
a production factor, handling that balance is crucial in this highly competitive market and motivates a 
closer look at these factors for firms in the industry at hand.

OBJECTIVE
The aim of this study is to investigate the productivity of Swedish firms producing wooden 

single-family houses off-site, and the factors affecting productivity. This is done by studying the market 
development of these firms in relation to their number of employees. Since these factors are dynamic, 
a snapshot picture as a current state for one single year without a reference value would be less 
informative. Therefore a four year period, from 2010 to 2013, was chosen in order to investigate in the 
firm’s productivity trend. 

METHOD
As the first step, appropriate firms had to be found as the unit of analysis. Here, the authors 

used an online information database for the industry of wooden house manufacturers 
(www.hus.se/trahus), where firms in the industry are listed. The available list was edited according to 
the criterion (a) size of the firms, with a cut-off of 10 employees per firm. Moreover, firms, who did not 
fulfil the criterion of being (b) off-site manufacturers, were removed. The resulting list consisted of 52 
firms. In the second step, data on (i) number of employees and (ii) market development per firm had to 
be collected. The latter factor had to be further operationalised. Since a firm’s market development 
can be regarded as being reflected by its market share, which in turn commonly is being measured by 
the firms’ turnover (Malhotra 2010), annual turnover can be regarded as an appropriate indicator for 
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market development. At this stage, the authors would like to remind the reader of the investigated 
firms’ composition of turnover. The vast majority of the firms do not only prefabricate and sell wooden 
single-family houses but are as well turnkey contractors. This means that sold plots of land are 
included in the total turnover of each firm. Therefore, the collected data does not measure labour 
productivity or production productivity, but gives an overall picture of the entire firms’ ability to 
transform input into output. 

The data collection was performed by means of a statistical online database
(www.allabolag.se), where the annual financial statements of all listed firms are publically available. At 
this stage, one issue needed to be solved. Data on (i) number of employees might be misleading, 
since part time workers not appear as such in annual financial statements. Therefore, the authors 
followed a recommended procedure by converting part time workers into full time equivalents, using 
an average number that may vary from year to year (SPRING Singapore 2011). This was considered 
to be as accurate as possible, bearing in mind that numbers on actual working hours not have been 
available.

In the statistical online database, 52 firms fulfilled criteria (a) and (b), as described above. Of 
these, four firms had missing data on more than one of the investigated factors for the time period 
2010 to 2013 and had to be removed. From the remaining 48 firms, two firms had missing data for 
year 2010 and one firm for the years 2010 and 2011. Anyhow, these three firms were included in this 
study, since a year to year change for the remaining years nevertheless could be calculated and 
analysed.

Since the industry is characterised by a high rivalry amongst firms, research results and 
conclusions could be used for competitive strategic conduct. However, the authors and their 
colleagues have tight cooperation with some of the firms in various projects. To avoid dissonance and 
strife in this professional relation, all firms were anonymised and numbered for the data presentation 
and analysis below.

For the firms being investigated, data on number of employees and annual turnover was 
collected and used to calculate firm productivity according to equation (1).

t

t
t E

TFP (1)

where: FP is firm productivity, T is turnover, E is number of employees and t is the respective year of 
interest.

The relative changes in firm productivity from one year to the next year were calculated per 
firm and for the entire industry. The same was done for the total development of this key performance
indicator per firm and for the industry from 2010 to 2013. This, with the above described exceptions of 
the three firms with partly missing data.

DATA AND ANALYSIS
Appendix 1 shows data for the 48 investigated firms, numbered from 1 to 48. It displays the

firms’ productivity per year t from 2010 to 2013 (FPt) in Swedish kronor (SEK), changes in firm 
productivity from 2010 to 2013 (CFP2010-2013), changes in turnover from 2010 to 2013 (CT2010-2013) and 
changes in number of employees from 2010 to 2013 (CE2010-2013). Further, appendix 1 shows the 
average firm productivity per year t in the industry (average FPt), the changes in firm productivity from 
year to year (YoY CFPt) and the changes in firm productivity from 2010 to 2013 (YoY CFP2010-2013).

The data reveals that the average firm productivity decreases by 4.8% from 3 158 538 SEK in 
2010 to 3 006 980 SEK in 2011 and by additional 3.22% to 2 910 174 SEK in 2012. From 2012 to 
2013, productivity increases by 1.42% to 2 951 451 SEK. This aggregates to a declining average firm 
productivity of 6.56% from 2010 to 2013. As mentioned introductory, the market bottomed with 4 800 
produced houses in 2012 and gained strengths since then. This seems to be reflected in the data of 
the industries’ productivity; however, no direct deterministic conclusion should be drawn. Productivity 
is affected not only by turnover but by number of employees as well, compare equation (1). Here, 21 
firms show a positive trend in turnover development, whilst 27 firms have declining sales numbers. 
Further, from the 48 firms investigated, 18 firms have more employees in 2013 compared to 2010, four 
firms have the same number of employees and 26 firm resigned people during this time period. 

Thus, looking at the individual firms’ productivity numbers could give insights in how the firms’ 
management anticipated the market development and handled the balance between resigning or
hiring employees accordingly.
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Fig. 1.
Average year to year change in percent and trend line from 2010 to 2013 of Z’-scores of 

Swedish firms producing wooden single-family houses

Appendix 1 shows that 23 out of 48 firms developed against the negative trend in productivity 
and had an improvement from 2010 to 2013, whilst 25 firms were down trended. Here, the variance in 
both positive and negative changes ranges from less than 1 % up to 110 %. As changes in 
productivity are caused by changes in turnover and/or number of employees, these two key numbers 
must be investigated to understand the firms’ movements in productivity.

Starting with the 23 firms with a positive development in productivity, 12 firms of these had an
increasing turnover from 2010 to 2013. Of these 12 firms, three firms resigned employees, seven firms 
hired employees and two firms did neither recruited nor resigned employees during the investigated 
time period. The remaining 11 firms with a positive trend in productivity had a decreasing turnover 
from 2010 to 2013. All these 11 firms resigned employees during this time period. 

Continuing with the 25 firms with a negative development of productivity from 2010 to 2013, 
16 firms had less turnover in 2013 compared to 2010. Of these 16 firms, two firms recruited
employees and two firms had an unchanged number of employees. This is summarised in table 1
below.

Table 1
Summary of number Swedish off-site manufacturers of wooden single family houses with 
increased and decreased productivity, depending on increased or decreased turnover and 

change in numbers of employees from 2010 to 2013

Table 1 reveals as well that the majority of the firms’ management in the industry anticipated 
or shortly reacted on market changes and tried to adjust the numbers of employees accordingly. This, 
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in order to find a balance between market development, i.e. changes in turnover, and number of 
employees. Yet, this happened with varying success. 

In 16 out of 21 firms with an increased turnover, management even recruited employees 
during the investigated time period. However, in 7 out of these 16 firms, firm productivity increased, 
whilst in 9 firms, firm productivity decreased. 

In addition to that, 23 out of 27 firms with a decreased turnover even had a decreasing number 
of employees. Yet, only for 11 firms out of these, this led to an increased productivity, whilst 
productivity decreased for the remaining 12 firms.

Only two firms in the industry recruited employees, even though their turnover decreased. This 
resulted in a decrease in productivity. Two other firms neither hired nor fired employees, whilst their
turnover declined. Even those firms lost in productivity as a consequence.

DISCUSSION AND CONCLUSION
The aim of this study was to investigate in the productivity of Swedish firms producing wooden 

single-family houses off-site, and the factors affecting productivity. This was done by studying the 
market development, i.e. changes in turnover, of 48 firms in the industry in relation to their number of 
employees for the time period 2010 to 2013.

As mentioned earlier, the Swedish industry for prefabricated wooden single-family houses is 
characterised by a high degree of perfect competition (Schauerte et al. 2014), which requires efficient 
ways of working, i.e. a high firm productivity. The need for an improved productivity was identified as 
well by Larsson et al. (2013). The results of this study show that the average firm productivity for the 
entire industry worsened by 6.56% from 2010 to 2013; yet, a slightly improvement could be found from 
2012 to 2013 (+1.42%). 

Looking at the individual firm level, 23 firms increased and 25 firms decreased their 
productivity from 2010 to 2013. Variations in productivity changes vary from less than 1% to 110.9%.
Yet, from 2012 to 2013, 31 firms (65%) could increase their productivity.

Almost half of the firms that improved productivity from 2010 to 2013, i.e. 11 firms (48%), did 
so even though their turnover decreased. This might indicate that the respective firm’s management 
found a good balance between market development and keeping or resigning employees. A similar 
argumentation could be true for the other 12 firms (52%) that improved productivity and did so with a 
rising turnover. Seven out of these recruited people, three resigned people and two firms had no 
changes in number of employees. Nevertheless, all these firms handled it in a way that increased their 
productivity.

Among the 25 firms with a downgraded productivity, 12 firms (48%) tried to compensate their 
declining sales numbers with resigning people; yet, they did not succeed to do that with keeping their 
former productivity level. Nine firms (36%) of those with worsened productivity face improved market 
development conditions and recruited employees to accommodate demand. It would be presumptuous 
to derive that those firms’ management failed. A positive market development for the coming years 
was forecasted and proactive strategic conduct in the firms’ staffing policy potentially could be the 
ground for future success. As the market recovers and gains strengths, employee competence is 
needed and can be regarded as a competitive advantage. 

The development of the investigated firms and the Swedish industry for prefabricated wooden 
single-family houses should be object to further research in various ways. To start with, industry 
specific key success factors could be identified in order for firms to better handle market fluctuations 
and keep a steady level of productivity and profit margins. A partial productivity indicator for technical 
efficiency should be developed to follow the firms’ production development towards a higher degree of 
automisation or industrialisation. This was regarded as a crucial factor even in earlier studies, among 
others Eliasson (2014) and Schauerte et al. (2014). Combined with that, product development 
initiatives towards multi-family house applications should be studied, since the housing shortage in 
Sweden enlarges year by year (Schauerte et al. 2014) and a more industrialised approach in 
producing prefabricated wooden elements, volumes or modules could be mastered by several of the 
firms investigated in this study.
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Appendix 1
Firm productivity in Swedish kronor, changes in turnover and number of employees for 

Swedish off-site manufacturers of wooden single family houses from 2010 to 2013
firm no. FP2010 FP2011 FP2012 FP2013 CFP2010-2013 CT2010-2013 CE2010-2013

1 3 468 484 3 419 485 2 586 261 2 592 059 -25,3% -5,2% 26,9%
2 3 556 547 3 739 833 5 203 800 4 308 611 21,1% -58,9% -66,0%
3 1 215 886 300 953 1 101 920 845 613 -30,5% -38,4% -11,4%
4 1 707 102 1 623 857 1 792 717 1 970 538 15,4% 22,5% 6,1%
5 1 914 133 1 866 172 1 890 828 1 898 643 -0,8% -7,4% -6,7%
6 NA 3 704 278 4 841 564 3 550 706 -4,1% 81,1% 88,9%
7 1 535 522 1 833 286 1 309 955 1 409 190 -8,2% -16,2% -8,7%
8 2 386 395 2 888 872 2 344 769 2 626 698 10,1% 53,5% 39,5%
9 3 515 180 3 473 741 3 144 324 3 911 667 11,3% -3,8% -13,5%

10 5 895 175 5 971 226 5 843 532 5 702 484 -3,3% -4,8% -1,6%
11 10 438 642 3 610 722 3 839 978 3 310 065 -68,3% 1,7% 220,8%
12 3 624 800 3 691 364 3 145 200 3 757 700 3,7% 3,7% 0,0%
13 NA NA 1 291 863 2 724 461 110,9% 119,6% 4,1%
14 6 939 400 7 731 000 6 461 000 7 799 800 12,4% 12,4% 0,0%
15 3 909 222 3 877 222 3 583 400 3 321 455 -15,0% 3,8% 22,2%
16 1 005 583 877 750 986 500 804 800 -20,0% -33,3% -16,7%
17 3 063 167 3 229 692 3 543 273 3 220 800 5,1% -12,4% -16,7%
18 5 796 382 4 113 559 2 921 730 3 187 983 -45,0% -51,5% -11,8%
19 1 956 947 1 698 824 1 537 056 1 574 316 -19,6% -19,6% 0,0%
20 1 000 985 1 905 768 1 580 425 310 964 -68,9% -89,3% -65,6%
21 3 506 686 5 198 953 4 535 303 3 538 394 0,9% -3,7% -4,5%
22 3 293 600 1 937 091 1 627 148 2 145 310 -34,9% 25,9% 93,3%
23 3 351 667 2 066 250 2 593 600 2 873 700 -14,3% 185,8% 233,3%
24 1 981 125 1 862 440 1 679 556 1 787 167 -9,8% -32,3% -25,0%
25 NA 1 805 826 1 689 000 1 567 136 -13,2% -33,4% -23,3%
26 1 987 971 2 232 441 2 146 939 2 654 273 33,5% 29,6% -2,9%
27 968 625 1 734 167 1 062 917 1 839 400 89,9% -40,7% -68,8%
28 2 806 830 2 748 302 2 861 465 2 983 293 6,3% -17,8% -22,6%
29 7 339 400 7 870 400 6 639 000 6 605 800 -10,0% -10,0% 0,0%
30 3 336 697 4 106 059 3 278 077 3 610 626 8,2% 11,8% 3,4%
31 764 091 1 166 385 1 060 846 1 384 786 81,2% 130,7% 27,3%
32 2 472 000 1 900 833 1 976 286 2 447 435 -1,0% -55,4% -54,9%
33 3 453 250 3 211 821 3 117 875 3 162 500 -8,4% -35,9% -30,0%
34 3 362 108 3 069 365 2 789 907 3 179 825 -5,4% 2,2% 8,1%
35 1 954 500 3 820 250 3 680 600 3 068 800 57,0% 30,8% -16,7%
36 2 189 028 2 182 996 2 134 678 2 756 037 25,9% -3,3% -23,2%
37 2 831 294 2 628 600 2 746 769 2 925 643 3,3% -14,9% -17,6%
38 5 878 600 5 314 610 10 562 208 8 274 233 40,8% -13,5% -38,6%
39 1 764 907 1 942 990 1 771 364 2 137 357 21,1% 39,8% 15,5%
40 2 137 400 2 264 400 1 870 000 3 119 250 45,9% 16,7% -20,0%
41 1 759 500 2 935 571 1 851 625 1 538 333 -12,6% 12,4% 28,6%
42 1 599 400 1 369 400 1 661 324 1 052 613 -34,2% -18,4% 24,0%
43 6 135 667 3 712 600 3 453 765 3 505 214 -42,9% 33,3% 133,3%
44 3 486 579 4 212 458 4 095 680 4 028 107 15,5% 70,3% 47,4%
45 2 636 053 2 929 661 2 756 802 3 110 231 18,0% -5,0% -19,5%
46 1 547 371 1 571 563 1 775 655 1 664 192 7,5% -20,1% -25,7%
47 1 348 952 1 245 419 952 475 1 073 674 -20,4% 63,0% 104,8%
48 5 311 375 4 729 602 4 367 382 4 807 785 -9,5% -31,7% -24,5%

average FPt 3 158 538 3 006 980 2 910 174 2 951 451
-4,80% -3,22% 1,42%

-6,56%
YoY CFPt

YoY CFP2010-2013
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An industry analysis is pointing out the direction  
 

Abstract  
 
Shifting concentration of population to urban areas has increased the shortage of availa-
ble housing. The combination of housing shortage with a limited number of companies 
that provide solutions for multi-family houses in wood has become a serious concern in 
Sweden. Those companies that possibly could fill this void and enter this segment are at 
present time producing single-family houses. The development for these companies is 
connected to investments in long-term product development. The aim of this paper is to 
examine the possibility for these companies to develop and enter this segment. This is 
investigated by describing the risk position and financial situation for the companies with-
in this industry, over time. It is conducted by utilizing a risk position model for 46 select-
ed companies, comparing the development trend over a selected time period. This has 
exposed that many of the companies have demonstrated a positive financial situation 
and risk position over time, indicating a favorable position to invest in product develop-
ment towards wooden multi-family houses in addition to their current products.  
 

1. Wooden houses market in Sweden 
 
The housing shortage in Sweden has during the last decades accumulated to a level that 
could lead to social unrest. This could be combined with the constant increase of house 
prices over a long time frame in Sweden, which is particularly a problem for younger 
people with low income and this situation could swiftly spiral into problems related to 
social welfare. The development requirements to counter the housing shortage in the 
next five year period is approximately 40 000 – 60 000 new housing units (Boverket, 
2012). The trend, according to the Swedish national Trade Association for wood and fur-
niture (TMF), indicates that during the last few years only 20 000 – 25 000 housing units 
per annum have been completed (TMF, 2013). When evaluating wood as a suitable con-
struction material for multi-family houses (Nord and Widmark, 2010), especially consid-
ering the positive environmental benefits should further drive the development towards 
an increase of wooden multi-family houses being built in Sweden (Schauerte et al., 
2014). 
 
The market share for wooden multi-family houses, excluding sheltered housing and stu-
dent dormitories was 10,1 % during 2013 (TMF, 2013), which remains unchanged in 
comparison with the market share for 2012. Schauerte, et al. (2014) indicate that the 
expected growth in the market was reported at levels between 15 % - 20 % market 
growth. Levels as high as 30 % growth in 2020 when wood outperforms other types of 
construction material has been indicated (Widman, 2012). Several challenges must be 
scrutinized and solved in order to fulfill the predicted market growth. These challenges 
are not only related to the technical shortcomings of wood as a building material regard-
ing e.g. structural acoustic vibrations (Bolmsvik, 2013) it is equally important to address 
the problems related to the markets factors within the industry. 
 
There is currently a low number of companies that fully take advantage of the possibili-
ties associated with a higher degree of industrialized building within the market for 
wooden multi-family houses (Stehn and Brege, 2007). This segment of industrialization is 
largely driven by offsite construction where a large degree of parts are manufactured in 
predetermined building elements or modules that are assembled on site (Pan and Goodi-
er, 2011). Offsite production methodology has been indicated to be more beneficial re-
garding cost savings, quality, work environment and logistics than those related to onsite 
construction (Stehn and Brege, 2007; Mahapatra and Gustafsson, 2008). 
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There is a clear development path towards the onsite assembly for a multi-family house 
within the investigated companies since the industry they represent, wooden single-
family houses, has applied onsite assembly for a long time (Schauerte, 2010). The com-
panies operating within this segment highlight wood as a suitable building material for 
prefabrication and industrialized building, which further shows these companies’ potential 
entering the market segment for multi-family houses (Stehn and Brege, 2007). A limita-
tion of this study is that it implies that building methodology for single-family houses 
could be transferrable to the assembly of multi-family houses, indicating that construc-
tion challenges is not considered as a substantial bottleneck. This would generate posi-
tive scale effects for the companies since they could utilize their current expertise and 
market knowledge entering the new market segment capitalizing in the housing shortage 
on the Swedish market. 
 
The development is associated with problems, where many companies within the indus-
try do not capitalize on the benefits of a more industrialized process with prefabrication 
(Brege et al., 2004; Andersson et al., 2007). The normal production method within the 
industry predominantly utilize a manual or semi-automated approach, further emphasiz-
ing the need for increased focus and investments in product development. The lack of 
industrialization within the industry for single-family houses is suggested to be a reason 
why this industry is developing at another phase than Swedish industry in general, par-
ticular regarding product development, low productivity and inefficiency (Schauerte et 
al., 2013; Eliasson, 2011). 
 
There are several other issues to account for the slow development phase within the in-
dustry than low productivity. Schauerte (2014) highlights a significant reduction in final-
ized wooden single-family houses in Sweden of approximately 60 % between 2007 and 
2012. This equates to a drop from 12 100 units to 4 800 units per annum, which to a 
large degree can be regarded as recession related (TMF, 2014). This has, during the last 
year, changed and the new projection for 2015 is 9 500 initiated buildings, indicating a 
change the previous financial downturn (TMF, 2015). The current industry set up, with 
existing production facilities, and methodologies, are leading to rising production 
costs/m2 and a low degree of resource utilization. Companies producing single-family 
houses could handle these issues by increasing their product development phases, focus-
ing on a higher degree of automation (Andersson, 2007). Increased product development 
is a necessity in order to improve production efficiency and increase the companies’ prof-
itability and competitiveness on the market, which directly is associated with risk taking 
and investments (Beasank et al., 2013; Bottazzi et al., 2008). These development re-
quirements could be difficult to fulfill since many companies producing single-family 
houses might have financial difficulties due to the general financial situation on the mar-
ket. Investing in product development becomes even more important coming out of a 
financial down turn as mentioned earlier, making the financial performance a vital factor 
to investigate. The investment and the amount of risk companies are willing to take are 
connected together, where risk can be divided into a financial and an operational side. 
These parameters affect a company’s willingness to invest based on the companies risk 
position between these parameters (Urwitz, 1980). 
 
The aim of the study is to investigate the economical potential for Swedish companies 
within the market for wooden single-family houses and their probabilities to enter the 
market for wooden multi-family houses, by understanding their risk position. This will be 
conducted by investigating the company’s development of risk position, utilizing data 
derived from the company’s financial situation and general risk position over a series of 
years. 
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2. Risk position: Financial and operating risk 
 
Risks are in many cases approached with apprehension and concern. From a business 
perspective could a poor decision regarding risk analysis endanger a company’s long-
term market success, normally leading to a risk assessment where the alternatives with 
the smallest risk are selected (Urwitz, 1980). This methodology is not necessarily appli-
cable in all business situations where companies explore various risk seeking strategies 
in order to gain a market advantage (Williams, 2011). 
 
Strategic planning doesn’t only consider the tangible risk of alternative investments (Da-
vid, 2011), but in equal degree reflect the companies risk position (Urwitz, 1980). The 
risk position of a company is based on the variations in companies’ profitability where 
variations are caused by financial risk and operation risk (Urwitz, 1980). Profitability, or 
return on equity (RE), can be defined as, 
 
 

  ( 1 ) 

 
 
where: RT is the return on total assets, RS is the average interest rate for depts and S/E 
is the dept/equity ratio (Hanson el al., 2006). Equation (1) demonstrates that if return on 
total assets is larger than the average interest rate for the company’s depts, return on 
equity will increase the higher the company’s dept/equity ratio is (Aniander et al., 1998). 
This means a rising dept/equity ratio increases the company’s financial risk (Greve, 
1991). The variances of RT and RE are considered as measurement for risk and can be 
determined by using standard deviations, as suggested in Equation (2), assuming the 
average interest rate for depts being constant (Urwitz, 1980): 
 
 

  ( 2 ) 

 
 
where the factor (1+S/E)2 highlights the company’s financial risk and the second factor, 
Var (RT), describes a company’s operating risk. Return on total assets, RT, gets affected 
by e.g. sales and fixed costs. This leads to that companies with a large sum of fixed costs 
and company’s being sensitive for economic fluctuations will show larger variance in RT. 
This is exactly what the Swedish companies producing wooden single-family houses be 
faced with, dealing with weak sales figures as a result of the resent financial downturn on 
the market.  
 
The risk position of a company can be determined by measuring the company’s opera-
tional risk and financial risk and categorizing the outcome in a matrix according to Figure 
(1) (Urwitz, 1980). 
 
Companies with risk positions in the four categories A-D in Figure 1 are characterized as 
follows (Urwitz, 1980): 
 

Classification A indicates companies with low operating risk, which have only little 
variation in their earnings, which gives them the possibility to manage a high fi-
nancial risk, i.e. a high dept/equity ratio. 
 
Classification B indicates the total risk for companies in this segment is generally 
too high, which often leads to bankruptcy, shutdown or acquisition by other com-
panies. 
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Classification C indicates companies with a high operating risk need to have a 
higher safety margin to be able to pay for costs of interest, compared to compa-
nies in A.  
 
Classification D indicates companies in this segment usually have very strong bal-
ance sheets, indicating a strong but undeveloped potential for growth. These 
companies could be considered as possible candidates to be taken-over.  

 
 

 
Figure 1: Risk position matrix (Urwitz, 1980). 
 

3. Method  
 
This study is based on companies within the Swedish industry for single-family houses 
where the processed data was derived from a statistical online database for wooden sin-
gle-family houses. The subsequent list is based on a previous study of 51 companies, to 
make a comparison over time, were companies with less than 10 employees were ex-
cluded to avoid minor carpenters companies. The initial 51 companies where reduced to 
46 companies in the actual study. Five companies were excluded due to missing annual 
reports caused by unknown strategic or financial situations. Ownership issues among 
these companies were not considered. 
 
Data was collected from a statistical online database, in order to assess the risk position 
for the companies in the Swedish industry for wooden single-family houses, as required 
by Equation (2). The balance sheet information was available for a four year period, 2010 
to 2013. Data from these four years was collected and the largest variances between 
those years determined. 
 
All the companies in the study are treated as anonymous units of analysis, in order not to 
disturb the market balance, since sensitive company information are being analyzed that 
could affect the dynamics on the market. Even if the empirical data was gathered from 
an open source could the data analysis disclose critical information that could be used for 
competitive activities. 
 
The data was analysed and incorporated into the risk position matrix shown in Figure 1 
and the result was presented in Figures 2 – 4. The data for each year was analysed inde-
pendently and the levels between classes A – D was based on average values for all the 
companies in the study. These values are not absolute but relative in comparison with 
the other companies in the study and will differ in comparison between the Figures 2 – 4. 
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4. Data and analysis 
 
Figures 2 – 4 illustrate the general risk position for the 46 companies to be included in 
the study according to the definition in chapter 2. The figures illustrate the development 
of the companies risk position for four years, between 2010 and 2013 respectively. 
 
The data in Figure 2 shows that 25 Swedish companies producing wooden single-family 
houses are classified as D and 10 are classified as C. These companies, combined, repre-
sent 76% of all companies. The equivalent number in Figure 3 is 26 companies in classi-
fication D and 4 companies in classification C, which together constitutes 65,2 % of all 
companies in the study. Figure 4 shows a slight increase with 30 companies classified as 
D and 4 companies classified as C, where this group of companies, combined, is 73,9 % 
of all investigated companies. 
 
Companies that are within classification C and D are well suited towards various invest-
ments in product development, e.g. automated production techniques, since they can 
manage a relatively high degree of depts (Urwitz, 1980). The remaining 11 companies in 
Figure 2, 16 companies in Figure 3 and 12 companies in Figure 4 are categorized as A 
and B. They all have different levels of high financial risk and could have difficulties with 
investments based on an already relatively high dept/equity ratio. 
 

 
 

Figure 2: Risk position matrix for Swedish companies producing wooden single-family houses, year 2010 – 
2011. 
 
There is a large amount of companies during the studied period that correspond with 
classes A and D. These companies are signified as having low operational risk. 34 out of 
the 46 companies in Figure 2, i.e. 73,9 %, and Figure 3 displays that 37 out of 46 com-
panies are within this classification, which compares to 80,4 % of the total group in Fig-
ure 3. Figure 4 has 38 out of 46 companies in classification A and D, which is 82,6 % out 
of the total amount of companies within the study.  
 
The remaining 12 companies in Figure 2, 9 companies in Figure 3 and 8 companies in 
Figure 4 have a high operative risk and are classified into B or C. These companies are 
faced with financial insecurity and comparatively high variations in their earnings that 
could generate a higher degree of insecurity in taking risks. The companies within classi-
fication B and C are therefore financially restrained from investing a large amount of 
money, since they might have issues paying the interest costs associated with the in-
vestments. These financial constraints are the main contributing factor reducing the like-
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lihood for them to invest in product development. Even though the previous classification 
has been met in accordance with the risk model are several companies within the study 
close to the borders of other classes. This indicates that some of these companies could 
have potential to invest in product development, based on an individual evaluation of 
their likelihood to positively handle high operational risk implying higher dept/equity ra-
tio. 

 
Figure 3: Risk position matrix for Swedish companies producing wooden single-family houses, year 2011 – 
2012. 
 
Companies in class D have traditionally a stable financial situation with a strong balance 
sheet and as Figure 2-4 shows, both a low operational risk and a low financial risk. Figure 
2 show 25 companies, 54,3 %, within class D and Figure 3 show 26 companies, 56,5 %, 
within this class. Figure 4 shows a slight increase with 30 companies, in class D, equaling 
65,2 %. These companies have a relatively low variation in their earnings and a very low 
dept/equity ratio. This could indicate that they are underdeveloped and have strong pos-
sibilities to make investment in production technology, which could improve the degree 
of automation associated with the industrialized building of wooden multi-family houses. 
 

 
Figure 4: Risk position matrix for Swedish companies producing wooden single-family houses, year 2012 –
2013. 
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5. Results and discussion 
 
The aim of this study was to utilize a risk position model in order to investigate the de-
velopment potential for the Swedish companies producing wooden single-family houses, 
to enter the market for wooden multi-family houses. This was conducted by analyzing 
data over several years to further establish a pattern within the industry.    
 
As indicated by Table 1, the major part of the companies is grouped in class D, defined 
by low operational and financial risk. This trend over the period has demonstrated a 
slight increase over the years studied, with a percentage increase of 20,1 % leaving 
65,2 % of all companies within this area. These companies show solid balance sheets and 
low inclination towards operational risks, which most likely displays an under developed 
production technology. This potentially low level of product development will eventually 
drive some companies within this classification towards essential investments in product 
development, to maintain or increase their market share. Financial investment for these 
companies will not endanger their general financial situation since they show low vari-
ances in their earnings (Urwitz, 1980). 
 
 
Table 1: Yearly development trends within the risk position model. 
 
 

 
 
 
The market for Swedish companies producing wooden single-family houses has a high 
degree of competition, which normally would drive product development forward to 
maintain or gain market shares. This would suggest differentiation and development 
within the current product range but, more importantly, drive the company development 
towards new market segments. These new market strategies could be developed from 
current production knowledge and infrastructure, facilitating a shift towards automated 
production processes, thereby utilizing the potential of economies of scale and scope. 
This would mean that production lines producing single-family houses could as easily 
produce multi-family houses, based on product development towards prefabrication and 
modularization. Economics of scope could be achieved if producing one product lowers 
the costs of producing another product, or if products share common inputs (Pepall et al., 
2011), which could be derived from shared product development and standardization of 
parts. 
 
Therefore, it can be suggested that the industry of Swedish market for wooden single-
family houses has good possibilities to make necessary investments towards higher de-
gree of atomization and industrialized building. This development could occur within their 
current market segment or by entering a new segment e.g. wooden multi-family house. 
 
Despite the indications of potentially positive development trends within the industry, 
where a large degree of companies has a strong and stable financial situation with limited 
or no operational risk, there are also concerns. The trend over the studied period is not 
towards more risks and investments, rather the opposite. There is a stronger push to-
wards limiting both the financial risk and the operational risks. This could be an indication 
for the industry as being overly conservative and content with the current situation. This 
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is a dangerous stage, since product development and market development is a necessity 
for long-term success and customer satisfaction. 
 
Further research could focus on data comparison combined with the companies’ strategic 
interests and development plans. Selecting suitable companies to continue the study is of 
importance, since several companies might not have an interest or long-term strategic 
ambition to grow their business. The study shows potential for the industry to develop 
towards new levels, even if a major concern could be the conservative nature of the in-
dustry. 
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Changes in Industry Structure and Concentration? Welfare Loss due 
to Perfect Competition in the Swedish Industry for Wooden Single-
Family Houses. 
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ABSTRACT: As studies based on data from 2012 show, the Swedish market for wooden single-family houses is highly 
competitive, with many firms offering relatively homogeneous products or services. In order to serve the demand on that 
market, only 38 % of the existing firms actually were needed. Thus, an uneven distribution of resource utilization let to 
welfare losses. Yet since 2012, the demand on the market increased by more than 35 %, which potentially had an effect on 
resource utilization.  
 
This study is aiming at describing the development of the structure and concentration in the Swedish industry for wooden 
single-family houses, for a ten-year period from 2005 to 2014. This could help to understand, if and how market demand 
affects structure, concentration rate and consequently welfare loss due to resource utilization. The required data were 
collected from the annual reports of the 51 relevant firms in the industry. By means of the Herfindahl–Hirschman Index, 
Concentration Ratio and the Herfindahl–Hirschman Number Equivalent, industry structure and concentration rate were 
calculated. 
 
The results show how the industry structure and concentration rate developed from 2005 to 2015, the distribution of 
resource for welfare purposes and thus, how many firms there actually are needed to serve the market. 
 
KEYWORDS: Wooden single-family houses, Industry structure, Industry concentration, Industry analysis, Welfare 
loss. 
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1 RESIDENTIAL HOUSING IN SWEDEN 

AND THE ROLE OF WOODEN HOUSE 
MANUFACTURING FIRMS IN THE 
CONTEXT OF “GREEN ECONOMY” 

According to the Europe 2020 strategy, the EU and the 
Member States aim at developing a smart, sustainable and 
inclusive economy for its citizens and societies [1]. 
By 2020, this goal is to be approached through increasing 
employment, productivity and social cohesion. The means 
consist of developing and focusing specially on 
employment, innovation, education, social inclusion and 
climate/energy (environmental) issues. Thus, while 
targeting the adjustment of societies towards “green 
economy”, growth, new jobs and eradication of poverty, as 
well as enhanced social cohesion, is to be addressed, 
among others by investing in the use of, but also at the 
same time preserving, the natural capital. The role of 
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actors within bio-economy including agriculture, forestry, 
fisheries and other actors converting biological raw 
material into food, processed products for end-uses, as well 
as energy purposes, will be crucial for successful transition 
towards the “green economy”.  

In line with the Europe 2020 strategy, a number of other 
EU and international provisions, for example policies for 
climate change, water and biodiversity, energy, rural 
development and employment, as well as the EU Forest 
Strategy, aim at contributing to sustainable sourcing and 
use of raw materials, and thereby other goods and services, 
including the supply of essential primary ecosystems’ 
services, for the public. In this context, the contribution 
from forest sector, and forest and wood-based industries is 
of utmost importance. Accordingly, investments in “green” 
building are one of the measures for the EU and member 
states to approach the climate and environmental targets 
[2]. The Commission recommends the sustainable use of 
wood in construction but so far, there is no formal EU 
policy that specifies the use of wood as a building material. 
However, in Sweden, a widespread agreement of a change 
to wooden building is considered particularly crucial for 
the Swedish economy [3, 4]. 

During the past decades, the overall housing shortage in 
Sweden has accumulated to a level implying severe 
societal problems in general, and combined with 



continuously rising housing prices, these problems 
especially occur for younger people with relatively low 
income, constituting problems related to social welfare. In 
order to remove that shortage, approximately 75 000 new 
housing units need to be built annually in the next ten-year 
period [5]. However, only around 48 000 housing units 
were finalized in 2015, and the forecast for 2016 is 
53 000 units, i.e. the shortage may still increase in the short 
term. 

Considering wood as an appropriate construction material 
for residential housing [6], even from the point of view of 
its environmental advantages [a.o.7], more house building 
should be based on modern methods of construction 
(MMC) focusing on the segment wooden multi-family 
houses.  

Since 2012 and onward, the market share, especially for 
wooden multi-family houses has remained at the level of 
about 10 %, exclusive student dormitories and sheltered 
housing [8]. Yet, a much higher share of 15 % up to 20 % 
was reported or expected until now [9-12]. Widman [13] 
even forecasts that wood consequently will outperform 
competing materials and increase its market share to about 
30 % in 2020. 

In order for these numbers to become true, a multitude of 
challenges need to be mastered. Besides technical issues 
related to the deficiencies of the construction material 
wood, like, for example, structural acoustic vibrations [14] 
or stabilizing structures [15], there are other problems 
related to the industry structure and firms acting on that 
market.  

One such technical challenge is the low number of firms 
on the market offering building systems for wooden multi-
family houses and taking advantage of the possibilities 
connected to a higher degree of industrialized building 
[a.o.16]. Industrialized building (MCC) is characterized by 
offsite construction [17], where parts of the house are 
prefabricated as elements, modules or volumes that finally 
are assembled onsite. This way of production has been 
suggested being more beneficial compared to onsite 
construction, for example in terms of cost savings and 
improvements in quality, internal and external logistics, as 
well as working environment [16, 18]. 

As noted, relatively few firms on the market for wooden 
single-family houses fully utilize the possibilities and 
advantages of prefabrication and industrialized building 
[19, 20]. Production facilities range from manual to semi-
automated, even though full-automated solutions exist. 
This indicates that the Swedish wooden house 
manufacturing firms are dragging behind other industries 
in production development, which in turn was suggested to 
be one explanation for problems related to inefficiency, 
relatively low productivity and increasing production costs 
[21, 22]. 

Productivity and profitability problems are as well rooted 
and related to shifting market conditions. From 2007 to 

2012, i.e. in the aftermath of the global financial crisis, the 
number of finalized wooden single-family houses in 
Sweden decreased from about 12 100 units to 4 800 units 
per annum [23], Yet, an upturn can be recognized again 
and for 2015 a total of approximately 9 500 units have 
been completed [24]. For 2016 the forecast is 10 000 – 
11 000 units. 

The current industry set up, with existing production 
facilities and systems, has also led to rising production 
costs and a low degree of resource utilization. The 
production costs/m2 have increased from 16 258 SEK in 
2001 to 31 064 SEK in 2014 [25], i.e. an increase of 
around 91 % in nominal value, as described in Table 1.   

Table 1: Development of production cost/m2 

 
 

Companies producing single-family houses are forced to 
handle these issues by increasing their product 
development phases and e.g. focusing on a higher degree 
of automation [20]. This is however connected with 
investments and risk taking. As production efficiency is 
fundamental for a firm’s competitiveness and profitability 
[26, 27], many wooden house manufacturers may face 
profitability and thus financial problems while converting 
to new production systems. Hence, firms’ financial 
performance is an important parameter for the possibility 
to invest in new technology with embedded risk taking. 
Risk can be divided into financial risk and operational risk 
and is found to affect a firm’s readiness to invest, 
depending on the firm’s specific risk position [28]. 

A large segment in the Swedish wooden house 
manufacturing industry, where offsite production and 
onsite assembly have being applied for a long time, 
consists of the manufacturers of wooden single-family 
houses [29]. In this market segment, wood as a 
construction material traditionally dominates with around 
85 – 90 % market share [21]. Firms operating in this 
segment therefore accentuate the potential of wood in 
prefabrication and industrialized building and should thus 
be seen as potential firms entering the market segment of 
wooden multi-family houses too [16]. It could be argued 
that elements, volumes or modules, prefabricated for 
single-family houses, as well could be used to assemble 
multi-family houses. This, after adjusting the 



technical/contractual requirements towards multi-story 
applications. In that way, single-family house firms would 
benefit from economies of scale and scope, using their 
professional expertise to enter the market segment for 
multi-family houses contributing to finding a solution for 
the Swedish supply shortfalls of housing units.  

Schauerte et al. [30] could confirm the inefficiency; i.e. 
welfare losses in the house manufacturer branch of wooden 
single-family houses in the year 2012. However, 
prerequisites to expand activities towards the multi-family 
segment exist for many of the firms, based on embedded 
financial strength and risk positioning. 

Accordingly, the overall aim of the current study is to 
describe the development of the structure and 
concentration in the Swedish industry for wooden single-
family houses. This would help to understand, if and how 
market demand affects structure, concentration rate and 
consequently welfare loss due to resource utilization. 

In particular (a) the study maps changes in the industry 
structure and concentration of wooden single-family house 
firms in Sweden from 2005 to 2014, and (b) thereby 
highlights if the potential of the firms to even enter the 
wooden multi-family housing segment in Sweden. By 
means of study (c) the Herfindahl-Hirschman Index, 
Concentration Ratio and the Herfindahl-Hirschman 
Number Equivalent 

 

2 METHODOLOGY AND THE 
THEORETICAL BASE 

2.1 INDUSTRY STRUCTURE AND 
CONCENTRATION  

Industries are faced with various challenges that need to be 
addressed in different ways and with different strategies 
dependent on the specific challenges for that industry. 
Creating an understanding of the industry structure, 
provides assistance in formulating a suitable development 
strategy based on an in-depth understanding of the market 
situation. This is usually measured by the industry 
concentration, which can be described as the degree of 
concentration relating to the output of all firms in that 
industry [31], or more commonly mentioned as the 
concentration of firms. The industry concentration can be 
measured by finding out the firms’ relative position on the 
market, also known as market share [26]. The most 
commonly used methods to measure market structure or 
market concentrations are the firm deposit Concentration 
Ration (CR) or the Herfindahl-Hirschman Index (HHI) 
[32]. These two different methodologies were combined in 
this study. 

The first method was intended to detect the level of 
Concentration Ratio (CR) found on the market. This was 
generated by utilizing the sum of turnover for all firms 

included in the study, in combination with the individual 
firms’ turnover, see Equation (1): 
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where the CRn describes the n largest firms competing on 
the specific market, generating xi of market share for these 
firms [33]. The maximum level for CRn is 100 %, 
suggesting a very dominant position on the market 
resembling monopoly. The German Federal Cartel Office 
[34] states that those firms on a market are presumed to be 
dominant if they comprise three or fewer firms reaching a 
combined market share of 50 %, or if the market consists 
of five or fewer firms reaching a combined market share of 
two thirds. This is summarized in Table 2 below, 
describing the market dominance level for one to five 
firms on the market. 

Table 2: Concentration Ratio CRn [34] 

 

The second method utilized is the Herfindahl-Hirschman 
index, which is a widely accepted measurement for market 
concentration [33]. It considers the relative size and 
distribution of the firms in the market, quantifying the 
concentration and market share using the sum of squares of 
market shares of all firms in the industry, see Equation (2): 
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where xi is the market share of the ith firm for an industry 
with n firms [35]. The maximum level for H is 10 000, 
indicating a monopoly structure with only one firm having 
100 % market share. H would be 1002 = 10 000. A market 
with perfectly competition would on the other hand 
disclose that H hypothetically tends towards 0 [35]. The 
detailed levels for the Herfindahl-Hirschman index that is 
used in this study, as concentration indicators, are found in 
Table 3 below. 

 

 



 

Table 3: Break points for the Herfindahl-Hirschman Index 
[33] 

 

As mentioned above, H considers the number of firms in 
an industry and the relative size between them, which 
generates the variance equivalent. This creates an 
opportunity to determine how many firms actually are 
required that would equally share the market at the same 
level of concentration in the industry as can be found today 
[28]. This is known as the Herfindahl- Hirschman Number 
Equivalent (HNE) [37], se Equation (3): 

H
HNE 00010

=  (3) 

The HNE is comparable to the well-known Lorenz curve. 
That curve represents the maximum of economic welfare 
with an equal distribution of income. The Lorenz curves 
underlying principles are often used by economists for 
normative and determining purposes in research [38]. 
Correspondingly, in this study, the HNE could show the 
welfare maximum with an equal distribution of market 
share among firms producing wooden single-family houses 
in Sweden, which could offer an understanding of the 
optimal resource allocation in the industry. If the HNE 
indicates too many firms with low market share operating 
in the market, that result would possibly create a need for 
these firms to better utilize their fixed assets. This could be 
done by focussing on producing prefabricated elements; 
i.e. volumes or modules for wooden multi-family houses. 
In this case, national welfare loss would be affected in two 
ways. First, a higher degree of asset utilization would 
contribute in a positive way. Second, since firms in the 
industry would contribute to produce housing units for the 
Swedish market, the current housing shortage could be 
worked against.  

Several alternative measurements can be utilized to 
determine firms’ market share, where one option is the use 
of the absolute number of physical units. This approach 
can be used in case the investigated firms offer 
homogenous products; yet, wooden single-family houses 
are heterogeneous [39]. Despite the standardization of 
certain modules, volumes and elements, most of the 
prefabricated houses are customized, making the finalized 
product hard to accurately be compared within the industry 
[39]. An alternative measurement for market share, that 

takes the above described shortcomings into consideration 
and makes heterogeneous products comparable, is to use 
value measures [39]. Hence, in the current study, turnover 
was chosen to calculate the firms’ market share and the 
market concentration for the Swedish industry of wooden 
single-family houses.  

The necessary data for CRn and H in Equations (1 & 2) 
was collected from a statistical online database for the year 
available, i.e. 2005 until 2014. 

  

3 DATA AND ANALYSIS 

3.1 UNIT OF ANALYSIS  

Only firms operating in the Swedish industry for single-
family houses were included into this study and selected 
by the use of a statistical online database for wooden 
single-family houses. The conducted selection process was 
further enhanced by defining additional key criteria 
important for the study, such as removing firms that were 
too small in terms of number of employees or had no 
financial activity during a specific year, within the studied 
time frame. The development of the number of firms 
included in the study for the selected time period are found 
in Figure 1. The figure demonstrates an increase of 58 % 
of firms managing to fulfil the criteria’s to be included into 
this study, indicating an enhanced focus in the industry and 
possibly higher market competition. Ownership issues 
among these firms were not considered. 

 
Figure 1: Year-on-Year development of the number of 
firms in the industry 

In order not to disturb the delicate balance on the market 
and indirectly effect the competitive relationship between 
firms analysed in the study, combined with the intention to 
maintain a continues positive cooperation with the authors’ 
university and the firms included in the study, all firms 
were treated as anonymous units of analysis. Despite of all 



the empirical information included in this study, collected 
from open statistical online databases, there was a 
possibility for information to be exposed that could be 
used for competitive actions.  

3.2 INDUSTRY STRUCTURE AND 
CONCENTRATION  

Table 4 shows the market shares of the investigated firms 
operating in the Swedish industry for wooden single-
family houses in 2014, which was the last year available 
for this study from the statistical online data base. The 
development during the available period for each firm are 
also indicated in Table 4, taking into consideration that not 
all firms have been active on the market since 2005 and 
therefore only years of activity have been included. 

Table 4: Market share Xi of i=1-49 firms and the change 
(%) during the period 2005-2014. 

1 5,1 -0,6 26 1,2 0,2
2 0,1 -3,5 27 0,1 -0,5
3 0,5 -0,2 28 1,5 -0,8
4 1,5 0,0 29 0,6 0,4
5 1,2 -1,8 30 5,1 3,4
6 0,5 -1,0 31 0,3 0,3
7 3,3 1,7 32 0,9 -1,3
8 0,5 0,1 33 1,3 -1,7
9 2,5 0,6 34 2,1 -1,5
10 5,0 -2,3 35 0,3 0,2
11 4,9 1,3 36 8,0 -3,5
12 6,5 6,5 37 0,6 0,2
13 0,4 0,0 38 5,4 -1,5
14 3,2 2,1 39 2,7 -0,9
15 0,3 -0,2 40 0,1 -0,1
16 0,5 0,1 41 0,5 0,4
17 0,1 0,0 42 0,4 -0,4
18 0,3 -0,4 43 0,8 0,6
19 2,9 -7,3 44 1,5 -0,8
20 0,4 0,3 45 3,8 -1,9
21 10,4 4,9 46 0,3 0,3
22 0,6 0,1 47 0,7 0,1
23 0,3 0,3 48 0,7 0,5
24 0,5 0,0 49 8,6 6,2
25 1,1 0,1

Δ for period 
(cont.)

Δ for period 
(i) (cont.)

Firm no. (i) 
(cont.)

Xi in % 
2014 (cont.)

Xi in % 
2014

Firm no. 
(i)

 
 

The market shares displayed in Table 4 are the basis for 
understanding how the Swedish industry for wooden 
single-family houses is built up in accordance to the 
Concentration Ratio model, CRn, and if it displays any 
tendencies towards dominance in the industry [33]. In 
order to achieve a full understanding of the concentration 
on the market, three levels of concentration ratios are used; 
CR1, CR3 and CR5 as displayed in Figure 2 below.      

 
Figure 2: CR1, 3 and 5 development (%) for the period 2005 – 
2014. 

The concentration ratios are measured and evaluated 
against certain threshold levels, in order to identify market 
dominance levels for the specific CRn analysed [34], as 
explained in Table 2 above. Figure 2 displays the 
development of concentration ratios over the time period 
2005 until 2014. This indicates that neither one of the 
studied CRn levels shows any tendencies towards achieving 
a dominant market position and they are well below the 
identified threshold levels for market dominance. CR1 has 
an average concentration ration of 13.6 % and steadily 
decreases with 39.3 % over the investigated time period. 
The equivalent level for CR3 was an average of 32.8 % and 
a decrease of 30.5 %, whereas the CR5 average was 45.6 % 
with a reduction of 26.8 %. This exhibits a market that 
gradually has decreased in market concentration, resulting 
in a higher degree of competition within the industry, 
which is indicative to a market in perfect competition.     

According to the Herfindahl-Hirschman index, HHI, the 
seller concentration rate in the Swedish industry for 
wooden single-family houses is calculated by the 
accumulated sum of squares of market shares, compare 
Equation (2). The result from the Herfindahl-Hirschman 
index gave an H level for 2014 of 424, according to 
Figure 3. According to Table 3, this is an indication of an 
unconcentrated market. The development from 2005 
shows a decrease of H of 45.5 %. However, 2005 showed a 
level of 778, which is higher than the successive years in 
the study, and excluding year 2005 gave a decrease of only 
6.3 %. This could be an effect from the financial downturn 
to come on the Swedish market in general and the Swedish 
industry for single-family houses specifically. 
Irrespectively, the relatively low levels of H throughout the 
studied time period indicates a non- or low-concentrated 
supply, strongly tending towards perfect competition [40]. 



 
Figure 3: HHI development for the period 2005 – 2014. 

Combining both the Herfindahl-Hirschman index and the 
Concentration Ratio model, as done in Figure 4 below, 
provides an interesting comparison of how the industry 
developed during the studied time period. The illustrated 
trend clearly demonstrates a comparable decrease of 
market concentration and concentration ratio within the 
Swedish industry for wooden single-family houses, 
displaying a market with perfect competition. 

 
Figure 4: HHI and CRn comparison for the period 2005 – 
2014. 

Individual firms do not have the necessary strength to 
control prices in a market with perfect competition, 
considering the market share for the individual firm only 
represents a small proportion of the market, not generating 
a sufficient powerful position of control. This assumes that 
market prices, in this case for wooden single-family 
houses, are transparent to both sellers and buyers, resulting 

in products on a perfect competitive market that are highly 
substitutable.  

As mentioned earlier, wooden single-family houses in 
Sweden are customized and can be regarded as unique, 
where buyers compare the individual firm’s ability to 
customize the end product. Considering this ability, firms’ 
service of customization becomes homogenous and thus, 
their offerings become highly substitutable.  

Therefore, if one seller increases the price, buyers would 
tend to buy a less expensive product, since all offered 
products are perceived as being substitutable [30]. This 
leads to the fact that, in terms of profit maximization, a 
single firm can vary its supply in units, but hardly in prices 
[41].   

Firms operating on markets with perfect competition can 
adopt a strategy towards product differentiation to 
maintain or improve their market situation. Since products 
usually can be imitated, firms seek for competitive 
advantage to protect from imitation by creating imperfect 
products and thus improve their standing [39, 42]. This 
strategy lends itself towards product differentiation in 
terms of further product development from single- to 
multi-family houses for the firms included in the study. 

The Herfindahl-Hirschman number equivalent (HNE) 
indicates how many similarly sized firms that can operate 
within the Swedish industry for wooden single-family 
houses in relation to market share. The HNE level for 2014 
was 24, which is an increase of 84 % from 2005. This 
indicates a relative uneven distribution of resources for 
welfare purposes for the year 2014, since about 52 % of 
the firms could use their professional experience and fixed 
assets for product differentiation, i.e. producing 
prefabricated elements; i.e. volumes or modules for 
wooden multi-family houses instead [30]. The HNE 
development over time, as described in Figure 5 below, is 
combined with the HHI for the same period to generate a 
comparison with market structure and required amount of 
firms on the market.   

 



 
Figure 5: HNE % development of all firms, compared with 
HHI for the period 2005 – 2014. 

The indication found in Figure 5 is a relatively stable HNE 
% of all firms included in the study, compared with the 
HHI development over time. An interesting observation is 
despite the 84 % development of required firms for the 
studied time period, was the equivalent increase only 14 % 
comparing the HNE with actual firms on the market.  

 
4 RESULTS AND DISCUSSION 
The overall aim of this study was to explore the 
prerequisites of Swedish wooden single-family house 
manufacturing firms, now with production mainly focused 
towards residential housing in single- and two-family 
units, to expand into a market manufacturing wooden 
multi-family house.  

The study maps changes in the industry structure of 
wooden single-family house manufacturing firms in 
Sweden from 2005 to 2014, highlighting the likelihood for 
the firms to enter the Swedish multi-family housing 
segment. This was investigated by the use of financial 
information derived for each firm included into the study, 
thereby mapping the seller structure of the industry for 
wooden single-family houses. The collected information 
was applied using several models for market structure and 
market concentration ratios, in order to generate an 
understanding of the competitive nature of the industry.  

The market structure for Swedish firms producing wooden 
single-family houses can be described as non-centralized 
and thus highly competitive. This was verified by the 
methods utilized in this study, where the CR3 level for 
2014 was 27 %, which is well below the 50 % indication 
of a dominant market position [34]. The indicated level for 
2014 was comparable with the average CR3 level of 
32.8 % for the studied time period. The concentration ratio 
concerning CR1 and CR5 illustrated the same trend of a 
non-dominant market situation.  

Further, the result from the Herfindahl-Hirschman index 
presented an average value for market structure of 483 
during 2005-2014, where the number for year 2014 is 424. 
On a scale from 0 to 10 000, these HHI values indicate that 
the market is characterized by perfect competition. 
Equally, reviewing the outcome of the Herfindahl-
Hirschman number equivalent, which calculates the 
number of equally sized firms sharing the market, suggests 
that only 24 out of the 49 firms during 2014 are required. 
This result brings forward a concern regarding uneven 
distribution of resources for welfare purposes, since 52 % 
of the firms could allocate their resources alternatively. 
Potentially, for the firms, to focus on volumes, modules or 
prefabricated elements, for wooden multi-family houses 
instead. The statements mentioned above could argue to be 
based upon the assumption of today’s supply numbers, 
which would imply that an increased demand for wooden 
single-family houses could require more resources than 
being utilized currently. Therefore, further studies might 
build up scenarios with possible demand numbers based 
upon current market outlooks. 

It is implied that firms operating on markets with perfect 
competition have limited control over prices and the 
products sold on the market are highly substitutable. Firms 
in these markets should develop suitable market strategies 
to maintain or increase their presence based on their 
general capabilities and financial possibilities. Therefore, a 
possibility could be to differentiate by not only further 
developing existing products, but eventually even looking 
for new market segments. New business strategies and 
opportunities can be developed by, e.g., utilizing the 
potential of economies of scale and scope. For firms 
included in this study, economies of scale would mean to 
use their production facilities to prefabricate elements, 
volumes and modules not only for single-family but as 
well for multi-family houses. Economies of scope appear 
e.g. when firms have cost complementarities, i.e. that 
producing one product lowers the costs of producing 
another product, or if products share common inputs [35]. 

Taking the general financial situation and the market 
structure into consideration, generates a fairly good 
potential for the majority of the firms operating on the 
Swedish market for wooden single-family houses to invest 
in production development, towards industrialized building 
and higher degree of automation. This potential for 
development would support firms entering the segment for 
wooden multi-family houses, where economies of scale 
and scope are suggested to contribute to business success. 

Further research can offer comprehensive information 
about the potential and interest from the individual firm in 
the industry. Despite the potential presented on an industry 
level, the respective firms might not be interested in a 
development as suggested in this study. This reluctance 
could be derived from the industry structure itself, where 
many firms are small and medium sized family owned, 
focusing on minimizing risk and avoiding to endanger the 



next family generation’s business conditions. Therefore, 
resistance to change within family owned business could 
be a topic to study in this industry. Such a relation might 
help to explore the potential of Swedish firms producing 
wooden single-family houses to invest in production 
development in more detail. 
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