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Critical success factors determining economic health of 
firms producing wooden single-family houses. 
 

Abstract  
 
Firms in the Swedish industry for wooden single-family houses operate on a 
highly competitive market. Products are relatively homogenous, easily substitu-
tional and firms mainly compete by prices. Since 2005, the accumulated market 
share for the five largest firms decreased from 53 % to 39 %, whilst the number 
of firms in the industry increased by almost 60 %. In addition to these internal 
issues on industry structure, construction firms are generally sensitive to exter-
nal impacts, like the current changes in bank loan policy for the customer. None-
theless, the number of produced single-family houses in Sweden increased by 
almost 130 % since 2012. Contributing to reducing the existing housing shortage 
in Sweden, wooden single-family house producers play an important role. 
However, earlier studies show that around 40 % of these firms are economically 
distressed, or in a situation, where they need to take appropriate strategic action 
to avoid economic distress in the near future. Yet, what actions are appropriate? 
This study is aiming at identifying current critical success factors determining 
economic health of Swedish firms producing wooden single-family houses. By 
means of these factors, conclusions about appropriate strategic actions might be 
drawn to avoid economic distress. Data from the 2015 annual reports of 50 rele-
vant firms were collected and processed by means of the Altman’s Z´-score 
model and regression analysis.  
The results show that two factors accumulate to 99 % explanatory power (adj. 
R2) of financial health: (1) the manufacturing capacity of the firms’ assets and 
(2) the firms’ equity ratio. These are the current critical success factors for eco-
nomic health of Swedish firms producing single-family houses. (1) matches to-
days’ debate about automated prefabrication and (2) can be seen as the way of 
financing such assets. Thus, these issues should guide the strategic agenda of 
firms in the industry. 

1. Background and aim   
 
The structure of the Swedish industry for wooden single-family houses (hereafter 
referred to as WSFH) underwent various changes in the past decade. From 2005 
to 2014, the market leader declined from 17,1 % to 10,4 % in market share. 
Further, the accumulated market share of the three firms with the largest indi-
vidual shares decreased from 38,8 % to 27,0 % and the respective development 
for the top five firms was from 53,0 % to 38,8 % (Lindblad et al. 2016a). This 
means that the industry for WSFH in Sweden got less concentrated and competi-
tion did increase. Even though highly competitive markets are characterized by 
limited incentives for the entry of new firms (Martin 2011), Lindblad et al. 
(2016a) found that the number of firms producing WSFH in Sweden increased by 
almost 60 % in the past 10 years. This is in line with the findings by Schauerte et 
al. (2014), who state that the market for WSFH tends towards perfect competi-
tion and that only about 60 % of the existing firms actually are needed to serve 
the market, if equally sized.  
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In addition to the changes on the producer side, the buyer side, i.e. the market, 
changed as well. In 2007, 12 100 WSFH were finalized. However, this was before 
the economic crisis. From 2008 to 2012, the demand dropped by about 60 % 
and the number of realized houses declined to 4 800 units (TMF 2014). The ef-
fect on the producing firms was, among others, an average decrease in profita-
bility, measured in net profit margin, by almost 80 % to 1,16 % in 2012 (Lind-
blad et al. 2016b).  
From 2012, the market recovered and the number of produced houses increased 
by more than 130 %. The latest forecast for 2016 was 11 500 WSFH and about 
12 000 units are expected to be built in 2017 (TMF 2016). That positive devel-
opment is as well reflected by the firms’ profitability (Lindblad et al. 2016b). 
Nevertheless, Schauerte and Lindblad (2015) found that around 40 % of the 
WSFH firms are either economically distressed, or in a relatively uncertain finan-
cial situation. They need to take appropriate strategic actions in order to avoid 
corporate economic distress.  
At the same time, the remaining 60 % of the WSFH firms are in an economically 
healthy situation. Thus the question occurs, what distinguishes these two groups 
of firms, i.e. the ones being economically healthy and the ones that are not. Bot-
tom-line, creating profit is crucial, yet, what are the critical success factors build-
ing competitive advantage to achieve this? Those success factors are crucial in 
order to implement appropriate strategic actions and determine a firm’s ability to 
survive (Grant 2010). Further, as the market situation is dynamic, the firms’ 
economic situation is not static either. In the past decade, several firms in the 
industry at hand developed from distressed positions towards more economically 
healthy existence or vice versa (Schauerte and Lindblad 2015). It might stands 
to reason that different strategic actions, or critical success factors, were appro-
priate during times of recession, compared to the current situation, where sales 
numbers increase.  
In general, critical success factors vary from industry to industry, from country to 
country (Hanafi and Nawi 2016). For manufacturing industries, Garcia et al. 
(2013) found e.g. that education and operators’ training was crucial whilst Kaur 
and Sharma (2014) studied the influence of total quality management on per-
formance. Related to the construction industry, Lindhard and Larsen (2016) 
found that endeavors and competences as the most crucial success factors for 
knowledge sharing in project performance. Zhao et al. (2013) identified com-
mitment of the board and senior management as most important for the risk 
management in Chinese construction firms. Ramlee et al. (2015) show that cost, 
time, quality and management determine project success in the Malaysian con-
struction industry. Chiang et al. (2008) stated that prefabrication is necessary for 
success in Hong Kong, yet, not sufficient for competitive advantage as defined by 
Barney (1991). Instead, building volumes would lead to a cost leadership and 
corporate success. For the Japanese market of prefabricated housing, Linner and 
Bock (2012) identified the focus on services in the utilization stage of the product 
as crucial, i.e. underlining customer involvement and relations.  
Considering the above, it becomes obvious that critical success factors being cru-
cial for one manufacturing sector in one country do not necessarily need to be 
valid and taken into consideration for Swedish firms producing WSFH.  
Therefore, this study is aiming at identifying the current critical success factors 
determining economic health of Swedish firms producing WSFH. By means of 
these factors, conclusions about appropriate strategic actions might be drawn to 
avoid economic distress. However, to start with, firms currently being economi-
cally healthy need to be identified. 



6th Forum Wood Building Nordic Trondheim 17 

Critical success factors determining economic health of firms producing wooden single-family houses | Schauerte, T.,       
Lindblad, F. and Flinkman, M. 

 

4 

2. Theory: Altman’s Z’model for corporate financial   
analysis 

 
Understanding and measuring a firm’s economic distress or health was subject 
already to various earlier studies like e.g. Smith (1930), Beaver (1966) or Ed-
mister (1972). More recently, among others, Hillegeist et al. (2004), Elliott et al. 
(2014) and Chen et al. (2016) tried to predict bankruptcy or studied financially 
distressed firms. However, due to prediction accuracy, one model that was tested 
and used by researchers more frequently for corporate financial analysis in dif-
ferent countries and industries is the Altman’s Z-score model (Elliott et al. 2014, 
Gunathilaka 2014).  
The Z-score model is based on linear discriminant analysis and characterized by 
the combination of several common financial variables. These variables are 
weighted by coefficients, estimated by analyzing the results of a set of firms that 
had declared bankruptcy. Thereafter, a sample was collected for the surviving 
firms, matching the result by industry norms and estimated assets of the individ-
ual firms. The model adopts a multi-variable linear function with those variables, 
which demonstrated the largest difference between the two sample groups and 
the smallest dispersion within each group. This is primarily done to convert mul-
tiple variables and to obtain an equation (Altman and Haldeman 1977).  
It is imperative for financial models to accurately absorb information, thereby 
creating the possibility to generate a transparent description of the specific situa-
tion. Therefore, it is important to choose financial variables that are relevant to 
the industry. Since the original Z-model was based upon data from publically 
listed organizations, Altman considered such industry relevant information and 
factors and further developed the original model by adjusting it with respect to 
manufacturing industries.  
For the new Z’-model, Altman re-assessed and changed variables regarding sol-
vency, profitability, liquidity, leverage and activity (Altman et al. 2013). The for-
mula defined by Altman (1968) calculates the probability if a firm will go into 
bankruptcy within two years. Achieved levels of accuracy for such predictions 
varied between 75 % and 90 % (Altman et al. 2014), Samkin et al. (2012) even 
showed a prediction probability of 95 % five years prior to a firms’ insolvency. 
The Z’-model is shown in equation (1). 
 
 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 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 cash capital that a firm can have 
available at relatively short notice (Skärvad and Olsson 2011). Total assets in-
clude all assets on the balance sheet. The working capital compared with the to-
tal assets ratio measures a firm’s ability to cover its short term financial obliga-
tions. This ratio can provide insight about the liquidity of the company, since it 
can uncover the percentage of remaining liquid assets compared to the firm’s 
total assets (Al-Rawi et al. 2008).  
X2: retained earnings/total assets. Measuring retained earnings provides a pic-
ture of what a firm did with its profits (minus dividends and taxes) since the 



6th Forum Wood Building Nordic Trondheim 17 

Critical success factors determining economic health of firms producing wooden single-family houses | Schauerte, T.,       
Lindblad, F. and Flinkman, M. 

 

5 

firms’ inception. The retained earnings to total assets ratio measures the firm’s 
ability to accumulate earnings, using its total assets 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 and 
Bradstreet 1994, Eidleman, 1995). 
X3: EBIT/total assets. Measures earnings before interest and tax (EBIT) to total 
assets. 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 lev-
erage ratio indicates a proportion between the measure that shows a firm’s prof-
itability and that firm’s assets (Muthukumar and Sekar 2014). 
X4: book value equity/total liabilities. In this solvency ratio, the book value of all 
assets 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 (Tau-
rell and Augustsson 2013). 
X5: sales/total assets. This activity ratio measures a firm’s assets’ sales generat-
ing capacity, as well referred to as the manufacturing capacity of the firm’s as-
sets (Taurell and Augustsson 2013). 
The values for the independent variables X1 to X5 are multiplied with the respec-
tive 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-
ure 1. 
 

  
Figure 1: Z’-score classification areas and cut-off levels (Altman 1983). 
 
According to Figure 1, a Z’-score below 1.23 implies that the firm is economically 
distressed and probably will face bankruptcy, if no suitable 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 eco-
nomic results. Finally, Z’-scores of 2.9 or higher indicate that the firms’ economic 
situations can be regarded as healthy. These firms face limited risk and have 
promising potential for future activities (Altman, 2001).  
 

3. Method and findings 
 
In this study, economic health for Swedish firms producing WSFH was investigat-
ed according to the Altman Z’-model, as presented in the previous chapter. In 
order to be part of the sample, firms had to be active in the industry at hand and 
employed more than 10 employees. This resulted in a list of 50 firms. Firms were 
handled as anonymous entities. It was chosen to proceed that way, since the 
authors are working together with several of the firms in various research pro-
jects and as the firms act in a highly competitive industry, the results of this 
study might be sensitive for some of the firms. 
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The required firm specific data for the Z’-model were collected from the firms’ 
latest annual reports, i.e. 2015, available online in a statistical database. To start 
with, a Z’ value was calculated for each firm according to equation (1) and all 
firms primarily grouped according the cut-off levels presented in figure 1. Yet, 
firms with Z’ values below 2.9, i.e. 16 firms, were grouped together and catego-
rized as not economically healthy (NEH). The remaining 34 firms had Z’ values 
above 2.9 and were thus categorized as economically healthy (EH). The result is 
presented in table 1. 
 

 
Table 1: Data from Z’ analysis and categorization into economically healthy or not economically healthy firms. 
 
As the Z’-model comprises five input variables (X1-5), the impact of these varia-
bles, i.e. their explanatory power, was analyzed. This was accomplished by an 
ordinary linear regression analysis. First, a regression on Z’-value with each vari-
able was conducted separately for the firms being economically healthy.  
 

 
Table 2: Results of regression analysis on Z’ for each x factor separately. 
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As presented in table 2, variables X4 and X5 turned out to be significant inde-
pendent and showed the highest explanatory power, measured by adj. R2. Varia-
ble X4 explains 96 % of the variation in Z’-value of the 34 economically healthy 
firms, whereas X5, slightly less, explains 93 %. For the other variables, a maxi-
mum of 25 % explanatory power each was calculated. Further, no evidence of 1st 
order correlation was found. 
Based on the degree of explanatory power on the Z’-value, as presented in table 
2, the two variables with the highest explanatory power (adj. R2) in the first re-
gression, i.e. X4 and X5, were selected for a second run regression. There, they 
were used as explanatory variables. Combining X4 and X5 in that manner resulted 
in an explanatory power of 99 %. This implies that, based on the current data 
set, these two variables could be sufficient to estimate the Z’-values. 

4. Results and discussion 
The findings of the performed Z’ and regression analysis reveal that two varia-
bles are dominant in determining the economic health of Swedish firms produc-
ing WSFH, which can therefore be regarded as the current critical success fac-
tors. These are X4, i.e. the solvency ratio book value equity/total liabilities (adj. 
R2 of 96 %), and X5, the activity ratio sales/total assets (adj. R2 of 93 %). These 
two success factors are discussed below. 
The solvency ratio can be seen as the firms’ way of financing its assets. In case 
investments are financed by own capital, this ratio will decrease. Related to that, 
Schauerte et al. (2016) found comparable results for the firms in this industry. 
The studied equity ratio for all firms in this industry was around 75 % on average 
in the past years. This is considerably higher than the suggested rule of thumb, 
which lays around 30 % to 40 % for manufacturing industries. It indicates as 
well that firms in the industry at hand seem to be financially relatively strong, 
compared to other industries. 
The activity ratio, or a firm’s asset’s manufacturing capacity, can be seen with 
regard to the production facilities. In the Swedish WSFH industry, different as-
sembly systems are applied, based on the firms’ production and business strate-
gies. In general, manual assembly boards are often used for offerings with a 
higher degree of customization, whilst mass-customized offerings tend to be pro-
duced with a higher degree of automation (Höök and Stehn, 2005; Popovic et al., 
2016). Yet, several studies pinpoint the necessity of both production and product 
development for the industry at hand (a.o. Brege et al. 2004, Eliasson 2014, 
Gustafsson and Eliasson 2013, Höök and Stehn 2008, Schauerte et al. 2013). 
According to the findings of this study, the firms’ production facilities are current-
ly one of two determining factors for the firms’ economic health. This matches 
the present debate in Sweden about a higher level of automation in prefabrica-
tion of house elements. Nevertheless, it might not generally be linked to the 
firms’ level of automation in production or degree of customization for offerings. 
It is not self-evident that firms, with a higher level of automation, belong to the 
firms categorized as economically healthy. For that purpose, the analyzed data 
should be further processed and the firms categorized accordingly. Nevertheless, 
as sales and average profitability numbers for the whole industry increased since 
2012 (Lindblad et al. 2016b), firms with well-functioning and matching produc-
tion facilities, market segmentation and product offerings, probably took most 
advantage of that development.  
Critical success factors are changing over time, depending on the market and 
industry situation. Yet, considering the existing national housing shortage, the 
dynamics on the Swedish market for WSFH might not change significantly in the 
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few coming years. A, at least, constant demand of the forecasted 12 000 units 
for 2017 needs, in all likelihood, even be complied in the coming years. 
Thus, it still seems relevant that firms, here categorized as not economically 
healthy, should scrutinize their overall business strategy, focusing on production 
facilities and manufacturing capacity. These will be of importance even in the 
future. 
In the discussion above, several suggestions for further research already are 
embedded in the text. Considering the origin and quantitative character of the 
used data, it might be interesting to even include qualitative studies about im-
plemented strategies on firm level as valuable additional insights to the current 
findings. Additionally, as two out of five variables were sufficient in explaining Z’, 
equation (1), with the used variables and their weightings, might be studied 
more in detail. Although that method was tested by various researchers in the 
past, compare chapter 2, its applicability might anyhow be of limited character 
for the industry at hand. Since the Swedish marked for WSFH faced major 
changes in the past decade, critical success factors might have changed accord-
ingly. Future research could shed light on that. 
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