
 

 

I N T E R N A T I O N E L L A  H A N D E L S H Ö G S K O L A N  
HÖGSKOLAN I JÖNKÖPING 

 

  

 

 

 

Too Sick to Innovate? 
A Study of How Sick Leave Influence the Innovativeness in Swedish  

Manufacturing and Research Companies 

Master thesis in Business Administration 

Author: Petersson, Marcus 

 Sandblad, Torbjörn 

Tutor: Brundin, Ethel 

Jönköping  June 2005 



 

 

J Ö N K Ö P I N G  I N T E R N A T I O N A L  B U S I N E S S  S C H O O L  
Jönköping University  

 

 

 

 

 

 

För sjuk för innovativitet? 
En studie av hur sjukfrånvaro påverkar innovativitet i svenska tillverk-

nings- och forskningsföretag 

Magisteruppsats inom företagsekonomi 

Författare: Petersson, Marcus 

 Sandblad, Torbjörn 

Handledare: Brundin, Ethel 

Jönköping  juni 2005 



 

 i

Master Thesis in Business Administration 

Title: Too sick to innovate?  

Author: Marcus Petersson and Torbjörn Sandblad 

Tutor: Ethel Brundin 

Date:  2005-06-01 

Subject terms: Innovation, innovativeness, patents, sick leave 

 

Abstract 
This paper has studied the relationship between two of today’s most discussed is-
sues in Swedish business economy, namely innovation and sick leave. Innovation 
is seen by many researchers as well as executives as one of the most important fac-
tors for success both at company level and for Sweden’s economy as a whole. On 
the contrary, the increasing sick leave causes major financial problems for both the 
country and for individual companies.    

This master thesis is built upon a bachelor thesis conducted by the authors in 
2004. That study explored the relationship between company size, age and innova-
tion. In order to test those relationships a database was put together by collecting 
data from Patent and Registreringsverket (PRV) and Affärsdata. In this study an 
updated version of that database have been used to test the relationship between 
sick leave and innovation on 291 Swedish manufacturing and research companies. 
This research has been possible to conduct due to new legislations which demands 
that all Swedish Ltd's with eleven employees or more account for their sick leave 
numbers in the annual report. Statistical tests have been performed both on the to-
tal population as well as on industry level.  

The statistical tests showed that sick leave has a negative impact on innovative 
output for the total population. This relation could also be established in five out 
of nine industry classes. The relation was statistically significant and sick leave 
proved to be a relatively good determinant of innovative output. Compared to size 
and age which where tested in our previous study sick leave was a much better in-
novation determinant  than age but not nearly as good as size. Long term sick 
leave displayed a similar relation to innovation as total sick leave but it was less 
strong and only three industries showed significant results. 

The results clearly showed that small companies have lower sick leave numbers 
than medium and large companies. On the contrary no significant differences in 
sick leave were found between medium sized and large companies. 
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Magister uppsats inom företagsekonomi 

Titel: För sjuk för innovativitet?  

Författare: Marcus Petersson och Torbjörn Sandblad 

Handledare: Ethel Brundin 

Datum:  2005-06-01 

Ämnesord Innovation, innovativitet, patent, sjukfrånvaro 

Sammanfattning  
Den här uppsatsen har studerat sambandet mellan två av Sveriges näringslivs mest 
omtalade ämnen, innovation och sjukfrånvaro. Innovation anses av flertalet fors-
kare liksom företagsledare vara en av de viktigaste framgångsfaktorerna både för 
hela den svenska ekonomin liksom för enskilda företag. Ökad sjukfrånvaro och 
andra sidan har skapat stora kostnader för landet liksom för enskilda företag. 

Den här magisteruppsatsen bygger på en kandidat uppsats som författarna skrev 
2004. Den studien utforskade sambandet mellan företagsstorlek, ålder och innova-
tion. För att kunna testa dessa samband skapades en databas med hjälp av data från 
Patent and Registreringsverket (PRV) och Affärsdata. I den här studien användes 
en uppdaterad version av databasen för att testa relationen mellan innovativitet 
och sjukfrånvaro på 291 svenska tillverknings- och forskningsföretag. Den här stu-
dien har möjliggjorts genom nya regler som kräver att alla svenska aktiebolag med 
elva anställda eller fler måste redovisa sjukfrånvarostatistik i årsredovisningen. Sta-
tistiska tester har utförts både på den totala populationen såväl som på olika indu-
striklasser separat. 

Dom statistiska testerna på totalpopulationen visade att sjukfrånvaro har en nega-
tiv inverkan på innovativitet. Den här relationen kunde också fastställas i fem av 
de nio industriklasserna. Relationen var statistiskt signifikant och sjukfrånvaro vi-
sade sig vara en relativt god förklarande variabel av innovation. Långtidssjukfrån-
varo visade en liknade relation som den totala sjukfrånvaron men var något svaga-
re. Detta visade sig också genom att bara tre industriklasser gav signifikanta resul-
tat.  

Resultaten visade tydligt att små företag hade lägre sjukfrånvarotal än medelstora 
och stora företag. Inga skillnader i sjukfrånvarotal kunde dock påvisas mellan me-
delstora och stora företag. 
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1 Introduction 
In this section a brief background is presented to facilitate a general understanding of the 
subjects innovation and sick leave. This is followed by a discussion of the identified prob-
lem resulting in the research questions and overall purpose of the study. Further a descrip-
tion of the delimitations of the study and the disposition of the thesis is provided.  

1.1 Background 
This thesis aims to explore the relationship between two of today’s most discussed is-
sues in Swedish business economy, namely innovation and sick leave. Numerous 
studies (see e.g. Kay, 1993; Innoflex, 2004) have shown that innovation and techno-
logical change are, and will remain, the principal driving forces in job creation and 
economic growth. Innovation is often mentioned as a key ingredients for corporate 
success and companies need to be innovative in order to be competitive both in re-
gards to customers but also in order to attract skilled employees (Kamrad et al, 2004). 
As companies fight to rip the rewards from innovation they also contribute to tech-
nological and market changes that are important not only for the company itself but 
also for the economy as a whole (Roberts, 2002).  

Sick leave benefit is the most rapidly growing economic cost for the Swedish society. 
Many experts also fear that if this trend is continuous it may be a threat to the entire 
welfare state (Von Otter, 2004). The cost of sick leave benefits has increased with the 
outrages number of 62% in only five years. The total cost in 2003 exceeded 92 Billion 
SEK and that does not include sick pay that is paid by companies (The National In-
surance Office, 2004). According to the Confederation of Swedish Enterprise (2005) 
the total cost for Swedish companies due to illness will be approximately 250 Billon 
SEK in 2005. In addition, hidden costs due to production stops and other similar 
problems have to be added to the total cost (Confederation of Swedish Enterprise, 
2004).  

The basis for this study is an earlier research1 on innovation that was conducted by 
the authors in 2004. The primary objective of that study was to investigate the rela-
tionship between company size, age and innovativeness. For that purpose a database 
which included 581 companies was created. These companies were later studied in de-
tail and put through various statistical tests. The study was the largest2 of its kind ever 
conducted in Sweden and this database will now be updated and complemented to 
test the relationship between sick leave and innovation. 

                                                
1 The study is called Do size and age really matter and it is available from the library at University of 

Jönköping 

2 This statement was correct in 2004 and as far as we know it is still correct today. 
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1.2 Problem Discussion  
It is obvious that the trend of increased sick leave in Swedish companies is a major fi-
nancial problem. In addition, it is not unreasonable to assume that a high level of ab-
sence also has an impact on work moral, motivation and possibly even the level of 
innovative output. The costs of such effects are more difficult to estimate and specu-
late in. A number of studies have shown that work places with a high degree of sick 
leave often suffers from low work moral, low level of employee influence and a lack 
of strong leadership (Kreitner & Kinicki, 1998).  Similar variables have been found to 
have an impact on innovation. Organisations that are based on a high level of compe-
tence, flexibility and feature a non hierarchal structure are often described by re-
searchers as more likely to be innovative (Bradford & Florin, 2003, Cooper, 1998). 
Other variables that have a proven impact on innovation are company size and in-
dustry belongingness (Nilsson, Petersson & Sandblad, 2004). The benefits of using 
sick leave as supposed to qualitative variables such as leadership or work morale 
when conducting a study of this nature lies in the accuracy and the objectiveness of 
the variable. It is also compulsory for companies to supply their sick leave statistics in 
their annual reports since 2003, which makes it considerably easier to do large scale 
studies on sick leave at company level (Andersson, Bogren & Vetterberg, 2003). 
 
This study will be the first of its kind on Swedish companies and we believe that it is 
both interesting and important to study the relationship between two variables that 
are vital issues for Swedish businesses as well as for the general economy. We find it 
very stimulating to contribute with new research in such an important area. The 
findings of this study can function as a basis for a better understanding of indirect 
problems caused by the rapidly growing sick leave numbers in our country. An iden-
tification of firm structures and industry characteristics in regards to sick leave may 
also work as an indication for preferable organisational structure and operative as 
well as strategic decisions.  

1.3 Problem Definition 
Based on the problem discussion presented in section 1.2 a number of more concrete 
research questions have been formulated to fulfil the overall purpose of the study 
stated below in section 1.4. The main questions of interest in this study are as fol-
lows:    

• What is the relationship between total sick leave and innovative output? 

• What is the relationship between long term sick leave and innovative output? 

• What is the difference between small, medium and large companies in regards 
to sick leave? 

• What influence does industry belongingness have on sick leave?  
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1.4 Purpose 
The purpose of this study is to investigate the impact of sick leave on the degree of 
innovative output in Swedish manufacturing and research companies. 

1.5 Delimitations 
There are numerous possible variables for measuring innovativeness. We choose to 
focus on patents (patent applications) due to reasons discussed in 2.4.1. As this choice 
shifted the focus from a more comprehensive and wide conception of innovation to-
wards an out-put orientation, we felt obliged to provide an explanation for this 
choice in our approach. We therefore included a discussion of R&D and its implica-
tions for a study of our nature in the frame of reference as it together with patents are 
the most frequently used variable for measuring innovation (Kabla, 1996, Santarelli, 
1996). Consequently, R&D as a variable were discussed on the basis of its relevance 
for the subject as a whole, but are not used as a variable for measuring innovativeness 
in our study. 

This study is concerned with exploring the relation between sick leave and innova-
tion using a quantitative approach. It is not our intention to in detail evaluate or de-
scribe how companies should act in order to avoid sick leave or increase innovation. 
This would however possibly make an interesting topic for further qualitative re-
search based on the findings in this study.   
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1.6 Disposition 
In order to give a brief explanation of the content of each section in the study and to 
facilitate the understanding of the connections between these sections an overview of 
the disposition of the study is provided. The order of the sections and their corre-
sponding contents are as follows: 

 

 

Frame of Reference: 

Method: 

Results: 

Analysis: 

Conclusions: 

Final Discussion: In this section a discussion of the study and the work involved is pre-
sented as final remarks. Possible future studies related to the treated 
subject are also provided as well as acknowledgements to contributing 
parties. 

In this section selected results of the statistical analysis are presented. 
First an overview of the distribution of company-types among indus-
tries is provided, followed by the results of the analysis of variance 
and the regressions. 

In this section an analysis of the statistical results are presented. The 
section is opened with an analyse of the impact of total sick leave as 
well as long term sick leave on the degree of innovation. Further, spe-
cific differences between industries are discussed. Finally, a discussion 
of company size in relation to sick leave and innovation is held. 

In this section the overall findings corresponding to the purpose as 
well as the research questions formulated in section 1.3 are presented. 
The findings regarding the impact of sick leave and long term sick 
leave on innovation is provided followed by the combined effect of 
size and sick leave. A discussion regarding the importance of industry 
characteristics for the degree of innovation is also included. 

This section includes a description of the chosen research approach. 
The choice of research objects is outlined and motivated. Further, a 
description of the data collection and the statistical methods applied in 
the study are provided. Finally, a discussion about the study’s validity 
and reliability is conducted. 

This section aims to provide a theoretical discussion regarding innova-
tion research. Further, an overview of the sick leave in Sweden as well 
as a presentation of commonly used variables for measuring innova-
tion is provided.  
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2 Frame of Reference and Hypotheses Development 
This section aims to provide a theoretical discussion regarding innovation research. Fur-
ther, an overview of the sick leave in Sweden as well as a presentation of commonly used 
variables for measuring innovation is provided3.  

2.1 The Concept of Innovation 
Even though the concept of innovation has been discussed and studied extensively 
there is still no general accepted way of measuring innovation (Avermaete, Viaenene, 
Morgan & Crawford, 2003). Many studies have been focusing on public R&D expen-
diture as an indicator of innovation (see e.g. Cohen & Klepper, 1996) while other re-
searchers have tried a more qualitative approach and conducted interviews and sur-
veys in order to determine what drives innovation (see e.g. Cesaratto, Managano & 
Sirilli, 1991). Most researchers in the field of innovation have been focusing on inno-
vation that requires radical changes in the production process, such as the introduc-
tion of complex new products (Avermaete et al., 2003). However, according to 
Hussey (1997) an innovation can be a product, a process, a system or a method. The 
important thing to remember is that innovation is more than an idea, it has to be 
converted from an idea into action. Webster (1990, p. 209) states: “Innovation is a bet-
ter thing to do, or a better way to do it, that increases an organisation’s ability to achieve 
its goals”. Webster (1990) means that to qualify as an innovation, a change must be 
visible to others and must offer a lasting impact. Kotler, Armstrong, Saunders and 
Wong (2002) write that an innovation could be a product or a service that is per-
ceived as new for the customer. This means that a product could be perceived as new 
and therefore is an innovation to some people and not to others. Avermaete et al. 
(2003) offers a good graphic overview of how innovation can function in all parts of 
an organisation as displayed in Figure 2-1.  

 
                                                
3 Section 2.1 and 2.4 are adapted from (Nilsson, Petersson & Sandblad, 2004). 
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Figure 2-1 Different Forms of Innovation adapted from Avermaete et al. (2003). 

The model above describes a number of different ways of looking at innovation. It is 
of course important to keep in mind that innovation can come in many different 
shapes. However, this thesis will focus on product innovation. The reason for this is 
that the study is based on patent4 as a determinant of innovative activity, and patent 
can normally only be taken on physical products with a significant degree of newness 
(Alpert & Hufker, 1994).  

2.2 Factors that impact innovation 
Despite the fact that the process of innovation has been extensively investigated, little 
is known about how innovations actually emerge, develop, grow or terminate over 
time. (Angle, Poole & Van de Ven, 2000). Physical attributes of an organisation such 
as size and age (Nilsson et al., 2004) have been proven to influence innovation but 
also external factors such as geographical location and political climate has been 
found to impact innovation (Garcia & Calantone 2002). However, in this thesis we 
are focusing on the impact of people on innovation. Many researchers express their 
belief in people as the main drivers and executers of innovation (see e.g. Angle et al., 
2000; Franklin, 2003). Van de Ven (1986) states that as an innovation idea move from 
its inception through development and implementation, it is people who push, mod-
ify, or drop the innovation. However, Turner (1987) argues that people in general are 
opposed to change and therefore over conform to group and organisational norms as 
well as limiting their focus to repetitive actions. Turner (1987) means that in order to 
overcome this fundamental problem the organisation in itself needs to promote in-
novative activity. Roberts (2002) supports Turner’s (1987) discussion. He means that 
the organisation must structure a context that enables innovation to happen. These 
enabling conditions include a structure that provide access to innovative role models 
and mentors, low environmental uncertainty (such as threats of cut backs), low per-
sonnel turnover and cohesive work groups that enable innovative personalities to in-
tegrate with each other.  

Further, innovative behaviour is motivated behaviour. This means that an organisa-
tion needs to enable innovation as well as motivating employees to actually be inno-
vative. Angle (1998) points out that behaviour is a function of its consequences. In 
other words, people do what pays off for them. The key is to find reward system that 
is valued by the individual. Angle (1998) discusses a number of motivating factors 
that may influence the employees’ willingness to innovate. He means that money, 
the most generalised conditioned reinforcer, may not always be the most effective 
approach and he states that financial rewards is not the major attraction for innova-
tors. Much more important than financial incentives is recognition, both from the 
organisation and from work colleagues. Angle (1998) adds that even if financial com-
pensation, per se, is a weak motivating factor for innovation it might be important if 
the organisation normally expresses recognition in the form of a high pay check. 
Other factors that have been proven to effect people’s motivation to innovate are to 
                                                
4 For an extended discussion on patent as a measure of innovation see 2.4.1 
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what degree they feel they can influence their own work and to what degree the 
company’s goals matches the goals of the individual.  

Another important factor for successful innovation that is constantly being men-
tioned in the literature is leadership. In fact both old studies (see e.g. Andrew & Yun-
han, 1989) and new ones (see e.g. William, 2005) have suggested that leadership is the 
only factor that consistently and significantly is correlated with innovation effective-
ness in all different kinds of small and large organisations and in all industries and 
businesses. The core process of leadership might be viewed as influencing employees 
in such a positive way that innovation emerges. Many different approaches might be 
needed depending on for example industry belongings or level of organisational com-
plexity and therefore it is difficult, if not impossible, to choose one best approach to 
leadership in regards to innovation (Peters, 2005). However, according to Baruch, 
Quinn & Zien (1997), a less hierarchical structure which enables a direct communica-
tion between managers and employees have been found to support innovation in a 
better way than strict hierarchical structures where the employees have little chance 
of influencing the decision making and where managers have less direct communica-
tion with staff. These things are often mentioned as the main reasons for smaller 
companies in general being more innovative than larger ones due to the fact that 
leadership as well as company structures often are less hierarchical in smaller organi-
sations (Santarelli & Pergiovanni, 1996). 

2.3 Overview of the sick leave in Sweden 
During the last five years the sick leave number in Sweden has increased at a chock-
ing rate. Between 1999 and 2003 the number of people who receives sick leave bene-
fits has increased with 62% and the total cost for 2003 exceeded 93 billion SEK (The 
national insurance office, 2004). If this trend is continuous, politicians as well as re-
searchers fear that the Swedish welfare state is seriously threatened (Bjurvald, 
Hogstedt, Marklund & Palmer, 2004). The number of days when people either re-
ceived sick leave benefits or were on permanent disability pension from the work-
force during the period 2000-2003 was equivalent to 14%, of all those in the 20-64 age 
group. Among those who where currently employed the average number was 4% 
during the same time period. 

The latest numbers reveal that more than 525.000 persons where in sick or early re-
tirements programmes in July 2004 (The National insurance office, 2004). The na-
tional average of sick days equals 42 days per persons but there are large differences 
between regional areas. The difference between the municipality with the lowest 
number of sick days (Danderyd) and the municipality with the largest number (Lo-
mele) is 53 days. The municipalities located in the northern part of Sweden have in 
general significantly higher numbers of sick days and smaller municipalities have 
higher numbers than larger ones. However, sick leave has increased proportionally in 
all municipalities including the healthiest ones since the mid 1990s. There is a signifi-
cant trend towards longer sick leave (Swedenborg, 2004). When people get sick they 
tend to stay sick. The increase in long term sick leave is the main reason for the large 
increase of benefit costs during recent years. The numbers also show that sick leave 
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increases faster for women than men. The national average indicates that women are 
on sick leave twice as much as men (Ekelund, 2002). Further, sick leave has a strong 
negative correlation with income. In other words, sick leave tends to decrease with 
increasing salary. 

Put in an international perspective one can see that Sweden has the highest sick leave 
number in Europe (Bergendorff & Larheden, 2003). For example Sweden’s sick leave 
number is four times as high as Germany’s and twice as high as Finland’s and Den-
mark’s. The only European countries that come close to Sweden’s numbers are 
Norway and The Netherlands.  

2.3.1 Why is the sick leave increasing? 
In general, the health of the Swedish population has not deteriorated at all in recent 
decades and neither has there been any radical decline in the last few years. On the 
contrary, all the indicators, besides from the increasing sick leave, points to an im-
provement in the overall health of the working population (Cohen, Nyberg & 
Skogman, 2004). The clearest trend is towards longer life expectancy, which is due to 
better conditions during childhood and adolescence, less smoking and improvements 
in medical technology (Bjurvald et al., 2004). Despite the fact that the Swedish work-
ing population seems to be healthier than ever the numbers of sick days are continu-
ing to surge (Swedenborg, 2004). Politicians as well as researcher have different opin-
ions why this phenomenon is happening. However, there are certain reasons men-
tioned more than others in the literature and also some undisputed facts. It is clear 
that that sick leave in Sweden exhibits a tendency to decrease in times of poor eco-
nomic growth and high unemployment and increase in times of high growth and fal-
ling unemployment. A common interpretation of this is that unemployment has a 
disciplinary effect. People are afraid to loose their job if they are absent too fre-
quently. However, this phenomenon is only seen in Sweden and the Netherlands and 
it is unclear why this is the case. According to Henriksson and Persson (2000) it 
might depend on the fact that Sweden’s social system is too generous and therefore it 
is being used excessively and  in times of low economic growth the fear of unem-
ployment reduces the over usage of the system. Another hypothesis is that during 
times of high economic growth the people with the weakest link to the labour mar-
ket and presumably with higher risk of being ill is the first one to be rationalist dur-
ing declining growth (Bäckman, 1998).  

It is interesting to note that the countries with the most generous sick leave benefits, 
Sweden, Norway and the Netherlands are showing the highest number of sick leave. 
One could therefore conclude that there is collinearity between generous benefits sys-
tem and absence due to illness. Further, there seems to be a clear connection between 
harder control and decreasing level of sick leave. The control and collaboration be-
tween functions such as the national insurance office, doctors and employers are de-
scribed by many researchers (see e.g. Johansson & Lundberg, 2004; Swedenborg, 
2004) as extremely poor in Sweden compared with most European countries espe-
cially those with the smallest number of sick leave such as Germany and France. This 
is especially obvious if one compares Finland, that traditionally have less generous 
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benefits systems and harder control, with Sweden. The “virus” that seems to have 
contaminated Sweden stops at the Finnish border in the northern part of Sweden 
(Swedenborg, 2004). However, the many Finnish people living on the Swedish side of 
the border tend to be just as sick as the Swedes meaning that they are twice as sick as 
the  their compatriots on the Finnish side. The fact that Swedes seem to be so much 
sicker than the rest of  our European neighbours, despite the fact that Sweden rates 
among the best countries when it comes to life expectance, smoking and education, 
has led to a widespread debate regarding attitudes and even benefit fraud.  

Swedenborg (2004) states that the attitude towards sick leave has changed during re-
cent years. She means that people tend to take advantage of the generous Swedish sick 
leave insurance and that it now has become acceptable to call in sick when people are 
tired of their manager, angry with their partner or just feel generally tired. Sweden-
borg (2004) states that this is not benefit fraud in the legal scene, instead she means 
that doctors have become a part of the attitude change and according to a recent 
study as much as 75% of sick certificate should not have gone through at all. Finally, 
unemployed people tend to be on much longer sick leave than people who are cur-
rently employed. According to Bergendorff and Thoursie (2003) this is dependent on 
the fact that the social sick benefit insurance is higher than the unemployment bene-
fit insurance. This means that it is clear financial gain to be classed as sick rather than 
just unemployed. Bergendorff and Thoursie (2003) states that this is one of the main 
reasons for Sweden’s high sick leave numbers and the dramatic increase in long term 
sick leave. 

2.3.2 Sick leave and innovation 
We have not been able to find any earlier empirical research that is directly con-
cerned with testing the relationship between sick leave and innovation. This is not 
surprising since sick leave numbers on company level has not been possible to re-
trieve until now5. However, the recent availability of data has created interesting new 
opportunities for studying this growing problem on company level. Even if the em-
pirical as well as the theoretical material regarding sick leave in relation to innovation 
is scarce there are a number of factors that indicate a relationship. Many of those fac-
tors that have been proven to impact innovation (see 2.2) also affects sick leave. In 
this section variables that have been found to impact both innovation and sick leave 
are discussed6.       
 
Bentley (2003) states that sick leave has grown from a human resources to a business 
problem. However, sensible management techniques and good leadership can make 
an immediate and positive impact. According to Bjurvald et al. (2004) the connection 
between a poor psychosocial work environment and sick leave has become stronger 

                                                
5 It is now compulsory to include sick leave numbers in the annual reported. The new legislation was 

introduced in 2003 and applies to all Swedish Ltd’s. Further discussion on the legislation can be 
found in 3.2.2 

6 The reader is encouraged to keep section 2.2 in mind when reading this section.  
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over time and that the former has a larger bearing on sick leave among women than 
among men. The trend in recent years indicates that there are significant organisa-
tional problems at many work places, especially in the public sector, that have led to 
increased sickness absence.  

According to Bjurvald et al. (2004) recurring, major enlargements in the size of a 
workforce (often the result of workplace centralisation) often leads to a significant 
increase in cases of long-term sick leave, which Bjurvald et al. (2004) argue, affect 
companies in a more negative way than shorter periods of illness. Further it also 
seems that people that have little or no chance to affect and influence their workplace 
are more likely to be on sick leave and the rehabilitation process also takes longer. 
On the other hand, if an employee has a higher degree of influence, a period of illness 
is less likely to develop into a long term sick leave. This is further supported by a 
study conducted on UK manufacturing firms (Bentley, 2003). The study concluded 
that those managers and other employees who had a position with a high level of re-
sponsibility and had the opportunity of influencing their own work situations were 
on sick leave less than half the time compared with managers and employees who 
mainly performed routine tasks.  
 
An extensive report on Swedish large and middle sized companies from the Swedish 
Board for Industrial and Technical Development (NUTEK, 1996) found that flexible 
and decentralised companies in the manufacturing sector had a lower rate of sick 
leave (24% lower on average) were more productive and effective in the use of new 
technology than traditionally organised companies. The flexible organisations are 
characterized by organised human capital development and a professional attitude 
towards skills and knowledge. The employees are more involved in the decision mak-
ing process. The decentralization leads to a faster integration of new technology and 
new ideas into production. Pekruhl (2004) stresses that  there is a connection between 
the staff’s possibility to influence the situation at work and the personal health. Op-
portunities to participate with ideas regarding the production and innovation will 
have a positive effect on the health situation. He argues that an incitement of a 
healthy work place with freedom from both mental and physical injury not only 
corresponds to the economic reasons for sick leave, but also because highly qualified 
employees cannot easily be replaced. The sick leave that leads to early retirement 
might not cause large costs in economic terms for the company, but will lead to con-
siderable losses of potential experience. Short time sick leave has similar consequences 
according to a report from The National Institute for Growth Studies (ITPS, 2001). 
The commitment and performance of temporary employees tend to be lower than 
for regular staff. Pekruhl (2004) further mention that healthy workplaces will be at-
tractive and an advantage in the recruitment of the brightest and most creative tal-
ents. Few studies have been conducted on sick leaves psychological consequences for 
the individual employee (Marklund, Bjurwall, Hogstedt, Palmer & Theorell). How-
ever, some studies show that sick leave causes a passive behaviour and a feeling of 
helplessness. 
 
Green and Hatch (1999) write that there are certain characteristics that constantly can 
be found in healthy workplaces: The company genuinely value the contribution 
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from employees, eliminate barriers of rank and hierarchy, and develop an atmos-
phere of trust and empower the employees to control and improve their own work. 
Green and Hatch (1999) mean that too many managers look at the workforce as a 
cost to be minimised rather than a resource that needs to be nurtured and developed 
and that such an approach inevitably leads to increased illness. Green and Hatch 
(1999) further argues that small companies in general are more concerned with de-
velop an atmosphere of trust and empower employees. Härenstam, Karkvist, 
Waldenström and Wiklund (2004) conducted a quantitative study on sick leave in re-
lation to size. They found that small companies in general have a lower rate of sick 
leave and they contribute this to the fact that smaller organisations often are less hi-
erarchical and that the company genuinely value the contribution of employees. 
Bjurvald et al. (2004) write that manages play a big role in decreasing sick leave. In 
work places where employees feel that managers have a support role and functions as 
mentors rather than superiors, a below average level of sick leave is often found. Fur-
ther, Härenstam et al. (2004) found that small companies are those who differ most 
from other organisations. They argue that small companies are characterised by a low 
degree of formalisation, individual reward systems and a high degree of long-term 
customer orientation which is difficult to find in medium and large organisations. 
Härenstam et al. (2004) state that even if large companies are more often characterised 
by a higher degree of formalisation and centralisation than medium sized firms the 
difference is much less clear than between small and medium sized companies.   

2.4 Variables for measuring innovation 
Patents and R&D are commonly used indicators of a firm’s technological capacity 
when studying the productivity effects of innovation (König, 1995). Patents together 
with the size of companies R&D expenditure are according to Kabla (1996) as well as 
Santarelli and Pergiovanni (1996) the most commonly used variables for measuring 
the level of innovation in companies. It is important that one considers that R&D 
and patents measure different aspects of innovation. R&D expenditure or the number 
of employees attributed to a R&D department can be used as a measure for the actual 
innovation process, while patents capture the actual result of the innovation process 
(Licht & Zoz, 1996). R&D is therefore often considered as the innovation input and 
the patents as the innovation output. There are other less used variables for measur-
ing innovativeness suggested in the literature including e.g. significant innovations in-
troduced and innovation counts (Tether, 1998), but as we did not intend to use any of 
these in our study they will not be discussed further in the frame of reference. 

Although R&D has been used in several studies of innovativeness we chose, as high-
lighted in our purpose, to focus on innovative output in the form of patents in our 
study. A discussion of the strengths and weaknesses of patents as well as R&D is pro-
vided in section 2.4.1 and 2.4.2 in order to explain the reasons for this choice. 

2.4.1 Patents 
Patent has been frequently used as an indicator of level of innovation in many studies 
(see e.g. Jansson, 1970; König, 1995; Smyth, 1970). It is also recognised as the best 
measurement available for innovation studies (König, 1995). That does not mean that 
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the measurement is without limitations and there are two main problems with patent 
as an indicator of innovation that are frequently mentioned in the literature. First, 
patents differ in financial value, which makes it difficult to use patent as the only 
measurement of innovativeness (Symeonidis, 1996). Second, the will to patent varies 
significantly across industries, which make it difficult to generalise (Scherer, 1983).  

It has also been argued that some patented innovations are more important than oth-
ers and therefore contributes more to the overall performance of a company. Fur-
ther, some patented innovations are not commercialised at all and therefore are of 
limited or no use to the company who owns the patent. (Archibugi et al., 1998; 
Symeonidis, 1996). In addition, Licht and Zoz (1996) stresses the fact that changes in 
number of patented innovations can be related to changes in a company’s patent 
strategy and not necessarily be a result of increased/decreased innovation activities. 
Another issue that often is discussed in the litterateur (see e.g. Coombs, Narandren & 
Richards, 1996; Symeonidis, 1996) is if large companies are more wiling to patent 
compared with small companies. If that were the case large companies would be per-
ceived as more innovative than they really are. Lindström (1972) writes that accord-
ing to a Swedish study smaller companies find it too expensive to patent. Large com-
panies on the other hand find the cost involved in the patent procedure relatively low 
(see 3.5.2 for a more detailed discussion).  

There are also two specific problems that need to be taken into consideration when 
measuring innovativeness. First, people often apply for patent in their own name 
rather than the company they work for. This is more common in small companies 
than larger companies. Second, it is also common that companies buy patents from 
private persons or from another company before the innovation is patented at the 
patent authority. It is impossible to know if a company has developed the patent by 
itself or bought it from an external part. Scherer (1986) writes that the patent measure 
has limitations but if the researcher knows about these deficiencies and accounts for 
them in the statistical study the patent measure is valid and highly interpretable. 
Lindström (1972) supports Scherer when he writes that even if the patent measure has 
limitations it is still a good measure of innovativeness. In addition, he stresses the fact 
that in countries such as Sweden the patent data is highly reliable since it is handled 
and collected with great care by a state authority (Patent och registreringsverket). 
Alfranca, Rama and Tunzelmann (2004) conclude that even if the patent measure-
ment has some problems it is still the best measurement of innovation available. 

2.4.2 Research and Development 
R&D has been used as an indicator of innovativeness in numerous studies (see e.g. 
Cohen & Klepper, 1994; Patel & Pavitt, 1992; Vossen, 1996). R&D as a measure of 
innovativeness has been criticised by a number of researcher in the innovation field 
(see e.g. Cohen & Levin, 1989; Licht & Zoz, 1996). The most serious problem with 
R&D statistics is their under coverage of innovation in small firms (Kleinknecht et 
al., 1991). This problem is also highlighted by Archibugi (1993). He writes that R&D 
has been the most used measure when testing the hypothesis that innovative activities 
increase more than proportionally with firm size. However, Archibugi (1993) states 
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that R&D can only be counted as a reliable measure of innovativeness in large com-
panies. In addition, R&D fails to account for a large proportion of innovative activi-
ties, which are often unformalised, in medium and small firms (Acs & Audretsch, 
1990). A study performed by Kleinknecht et al. (1986) using 2900 Dutch companies 
concluded that there were a large number of companies that actually perform R&D 
that did not have a formal R&D department and therefore no official R&D cost. A 
study conducted by Fritsch and Meschede (1998) further highlights the problem with 
R&D as a measure. Most small companies do not have an official R&D unit and 
therefore not a formal R&D budget. Fritsch and Meschede (1998) found that those 
small companies that actually perform R&D tend to be more innovative than large 
companies. One cannot conclude that small companies are more innovative than 
large companies unless one only includes those small companies that have official 
R&D statistic. This approach will, on the other hand, result in a skewed picture of 
the innovativeness in small versus large companies if only those small companies that 
have official and measurable R&D statistic are included in the study (Fritsch & 
Meschede, 1998). 

2.4.3 Industry Characteristics Influence on Innovativeness 
Throughout the literature researchers stress how important it is to divide companies 
into separate industries when performing a study on innovativeness (see e.g. Patel & 
Pavitt, 1992; Tehter, 2002). The reason for this is that studies have found that sectoral 
differences are common. This means that small or large firms can be particular inno-
vative in some industries and less innovative in other industries (Lindström, 1972). 
For example, in our previous study on innovation we found that there were impor-
tant sectoral differences. For instance, larger firms were found to be more innovative 
than small firms in the food and chemical industries were as small firms were highly 
innovative in wood and textile industries. Without grouping the companies into dif-
ferent industries no valid conclusions on size versus innovativeness could have been 
drawn. (Nilsson et al., 2003). According to Tether (2002), one of the main reasons 
that the research on innovation is inconclusive is the tendency of researchers to look 
for general patterns whereas companies often follow industry specific patterns of in-
novation. For example, Tether (2002) argues that organisational differences within 
labour intensive and knowledge intensive industries as well as differences in how in-
dustries are made up by a majority of large companies or both affect the innovation 
capacity in specific industries.  

Lindström (1972) writes that when studying various variables influence of degree of 
innovation the grouping of companies into specific industries works as a control 
mechanism for the validity. In short, one needs to test if the industry variable is of 
great importance before drawing any general conclusions. It is not always easy to 
categorise a company into a specific industry. Vossen (1996) states that it can be hard 
to categorise large companies into one specific industry since it is common that they 
are active in many different industries. According to Vossen (1996) there are many 
different ways of categorising companies. The most appropriate way to categorise 
must be decided on the basis of the characteristics of each specific study.  According 
to Pavitt & Robson (1987) one problem with dividing an initially large population 
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into industry classes is that it is likely that a number of classes are made up by a low 
number of cases. They mean that it is hard to find a correlation between variables in 
an industry class with a limited number of research objects. Further, Pavitt & 
Robson (1987) argue that this does not necessarily mean that there is no correlation 
between the tested variables, it is possible that the relations between the variables are 
not strong enough to be detected with only a few cases. 

2.5 Hypotheses development 
The overall purpose of this study is to analyse the impact of sick leave on innovation. 
In addition, we also want to test a number of hypotheses7 that we feel are of special 
interest for this study. The hypotheses are formed with the research questions in 
mind as well as the ides and assumptions in the frame of reference.  

In the frame of reference we have concluded that factors that impact innovation also 
often affect sick leave. For example, Baruch et al. (1997) argue that organisations that 
are constituted by a less hierarchical structure and allowing employees to influence 
their work situation often are more innovative than organisations who is more strict 
in their way of organising. On the same note, Pekruhl (2004) has the same idea re-
garding sick leave, meaning that work places that allow employees to be flexible and 
influence their own situation often features low numbers of sick leave. He adds that 
sick leave also leads to lost experience in the organisations. There are other factors, 
such as leadership, that already has been mentioned in the frame of references that 
tend to affect both innovation and sick leave in a similar way. This indicates a nega-
tive correlation between sick leave and innovation and therefore: 

H1: Increasing sick leave leads to a decrease in innovative output for the total population 
as well as for specific industries. 

During the last few years long term sick leave has increased rapidly in Sweden. Bjur-
vald et al. (2004) as well as a number of other authors argue that long term sick leave 
are extremely damaging not only  for the welfare state but also for companies. It is 
obvious that the government also think that long term sick leave is important to ana-
lyse and combat since long term sick leave has to be reported separately to the Na-
tional insurance office since 2003 (for a more detailed discussion on the new regula-
tion see section 3.2.2). It is rather obvious that long term sick leave is a major prob-
lem for Sweden as a country and also for individual companies. It is the reasonable to 
assume that long term sick leave also has an affect of the degree of innovation at 
company level and therefore: 

H2: Increasing long term sick leave leads to a decrease in innovative output for the total 
population as well as for specific industries. 

                                                
7 A hypothesis is a testable statement that predicts the relationship or the difference between two vari-

ables (independent and dependent). Hypothesis testing is the process of rejecting or accepting the 
chance explanation (Norusis, 2002). The hypothesis is based on already known facts and is based on a 
review of earlier studies within the research area (Saunders, Lewis & Thornhill., 2003). 
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Company size has been found to have a large impact on innovation. Härenstam et al. 
(2004) argue that small companies in general are characterised by a low degree of 
formalisation and high employee influence as well as truly value the contribution of 
employees. All this characteristics have been found to affect both innovation and sick 
leave in a positive way by a number of authors (see e.g. Bjurvald et al., 2004; Pekruhl, 
2004; Roberts, 2002). This indicates that large companies have higher sick leave num-
bers than smaller companies and therefore: 

H3: There are differences in sick leave between the size classes.  

These three hypotheses constitute the foundation of this research. They will be stated 
one more time in the statistic section in order to describe how they will be tested us-
ing statistic software. 
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3 Method 
This section includes a description of the chosen research approach. The choice of research 
objects is outlined and motivated. Further, a description of the data collection and the sta-
tistical methods applied in the study is provided. Finally, a discussion about the study’s va-
lidity and reliability will be conducted. 

3.1 The Scientific Approach 
The way of using theory determine the research design and the choice of research ap-
proach (Saunders, Lewis & Thornhill, 2003). The deductive approach refer to a study 
were the researcher uses theory to develop hypotheses. The empirical data is gathered 
afterwards to test the hypothesis and look for similarities and dissimilarities in the 
theory. The deductive approach assumes that it is possible to control the hypothesis, 
replicate the study and measure it in a quantitative way. The theory in the inductive 
approach is developed after the collection of empirical findings in order to understand 
the data. This study was conducted by using an adductive approach which is a mix of 
the deductive and the inductive approaches (Ejvegård, 1999). Relevant theoretical ma-
terial was collected through a literature review that lead us to the formulation of the 
hypotheses stated for the statistical tests. The theoretical findings were used after-
wards for the analysis of the results. 

The two fundamental research approaches are quantitative and qualitative research 
approaches. This study is performed as a quantitative approach which is characterised 
by the use of some kind of measurement where the observations can be transformed 
to numbers that can be statistically tested to make general assumptions of a popula-
tion (Holme & Solvang, 2001). The quantitative research approach reduces the re-
searchers subjective interpretations of the results and also facilitate the possibility for 
the readers own evaluation of the trustworthiness of the study if the research and 
analyse methods are accurately described (Davidsson, 1997). A  quantitative study 
that contains many cases will have a better generalisability than the qualitative re-
search approach with few cases, but may lose details. Formal measurements give a 
higher degree of objectivity and make it possible to detect patterns. The qualitative 
research approach is not relevant for generalising studies. The approach is aimed to 
give a deeper understanding of the subject of investigation (Holme & Solvang, 2001). 
That is not the purpose of this study (see section 1.5). 

The data was collected quantitatively. One problem with quantitative studies is that 
all variables cannot be meaningfully translated into numbers so the variable actually 
is measuring what it is supposed to (Lundahl & Skärvad, 1999). It implies that the va-
lidity is important in a quantitative study. The strength and weaknesses of the con-
cepts in this research are discussed in section 3.5.2. We are aware of the complexity of 
innovation and that it is affected by many variables. Earlier research within the re-
search area explores quantitatively measurable variables that might affect the relation 
between innovation and sick leave. Further descriptions of these variables and their 
importance are provided in section 3.4.6. 
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3.2 Choice of Research Subjects 
This section will give a description of the company selection and the various charac-
teristics we based that selection on. The measures for each certain variable will be ex-
plained and defined. As our purpose was to investigate the relationship between sick 
leave and innovation a well-founded definition of sick leave was important. As de-
scribed earlier a classification of the companies into industries is an important aspect 
to consider in order to be able to capture industry specific circumstances and the 
method used to do this classification will be addressed and explained.  

3.2.1 Company Size 
We chose to use the number of employees for the classification of the companies into 
size categories. Earlier studies have used e.g. turnover as a measure of firm size (see 
e.g. Arias-Aranda et al.). Researchers using number of employees as a measure of size 
have used different size spans for the classification in small, medium and large com-
panies (see e.g. Kleinknecht et al., 1993, Santarelli & Pergiovanni, 1996 and Cogan, 
1996). The European Commission (http://europa.eu.int8) defines micro companies as 
firms with less than ten employees. Small companies have between ten and 49 em-
ployees and medium sized companies have between 50 and 249 employees. Large 
companies have 250 employees or more. Since this definition is based on extensive 
consultation and is operating from 2005 we chose to use it for this study with one ex-
ception. We included companies with ten employees in the micro company class 
since they are excluded from the legal obligation to report sick leave meaning that we 
consider small companies to be those who have 11-49 employees.  

3.2.2 Sick Leave 
From 2003 all Swedish companies with more than 10 employees are obligated to re-
port the absence due to illness in the annual report (Sveriges Rikes Lag, 2005). The 
numbers for sick leave over 60 days must be reported separately. The companies are 
also obligated to present statistics for absence split in male and female employees, 
employees under 30 years, 30-49 years and 50 years and older as a percentage of the 
ordinary working time. However, we did not consider the statistics of sex and age 
classification as interesting for this study. All groups with 10 employees or less must 
not be presented since that numbers can be deducted to individuals. The numbers 
should be comparable over time and between companies and industries (Regeringens 
proposition 2002/03:6).  

Sick leave can be divided in short term and long term sick leave. There is no official 
definition of short time sick leave. The Swedish law for annual reports demand the 
division in absence less than 60 day and 60 days and more respectively. Short term 
absence could therefore be considered as less than 60 days. Long term absence could 
for the same reasons be considered to be absence more than 60 days. The presentation 
                                                
8 http://europa.eu.int/comm/enterprise/library/enterprise-

europe/issue12/articles/en/enterprise03_en.htm Retrieved 2005-03-16. 
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of long term sick leave is of special interest since it has increased more than short 
term absence in recent years and many times results in earlier retirement. We will use 
these established definitions for sick leave in this thesis.  

The law change was introduced from July 1st 2003. However, most companies chose 
to present statistics for absence for the entire year 2003 in their annual reports. We 
considered the data from companies that only reported absence from the date of the 
law change to be relevant for our study since the statistics is presented as a percentage 
of the working time and not as absolute values. 

Sick leave can be divided in  two groups; the absence that is paid by the employer or 
the national insurance office and the absence where the employee has changed the 
days of absence due to illness to holidays or others that hide the real circumstances 
(Liukkonen, 2002). Naturally, only the first of these groups is presented in the annual 
reports and therefore taken into consideration in this study. 

3.2.3 Industry Classification 
We used the SNI2002 that is the official code notation for activities in Swedish com-
panies created by Statistics Sweden (SCB) based on the EU standards for the classifica-
tion of the companies into industry classes (www.scb.se9). The Swedish manufactur-
ing sector is divided in eleven different industry groups (www.scb.se10). The industry 
groups containing SNI-codes 72-74 (Research and development, computer related ac-
tivities and other business activities) are not characterised by manufacturing compa-
nies, but these companies were included in this study since their activities result in 
many patents. The activities and their SNI-codes of all patent applying companies are 
to be find in Affärsdata, a database containing business information for all Swedish 
Ltd’s. Defining the industry belongingness might be difficult, especially for large 
companies with several activities. Companies registered in more than one industry 
group was assigned to the industry group where it could be assumed to have its pri-
mary activities. This determination was made by examining the company’s articles of 
association and annual report, if necessary. According to the purpose, this study only 
aimed to investigate Swedish companies. For that reason a definition of a Swedish 
company was needed. The fact that many companies are multinational and have op-
erations in several countries complicated this definition. A Swedish company in this 
study is defined as a company that is registered in Sweden and provided an official 
annual report authorised by the Swedish tax authority during 2004. Companies classi-
fied as holding companies by their SNI-code was assigned to the industry group most 
closely related to their primary activities using the method described above. Table 1.1 
shows the industry classification used in this study. 

 

 
                                                
9 http://www.scb.se/templates/Listning2____35024.asp Retrieved 2005-03-16. 

10 http://www.scb.se/Grupp/Foretagsregistret/_Dokument/050111lillagula.pdf Retrieved 2005-03-16. 
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Table 3-1. The industry classification by SNI-codes of the companies in this study. 

SNI2002 INDUSTRY 

15-16 Food products, beverages and tobacco 

17-19  Textiles, wearing apparel, dressing and dyeing of fur 

20  Products of wood, cork and straw (except furniture) 

21-22 Pulp, paper and paper products. 

23-25 Chemical industry. Petroleum-and plastic products. 

26 Non-metallic mineral products 

27-28 Basic metals and fabricated metal products 

29 Machinery and equipment 

30-33 Electronics and optical products 

34-35 Motor vehicles and other transport equipment 

36 Furniture  

72-74 Computer related activities, research and other business activities 

3.2.4 Control Variables 
We wanted to include some variables that can control for the extraneous effects on 
the level of innovative output that is not explained by sick leave per se. We chose 
variables that have a documented impact on innovation. A further description of the 
importance of control variable is given in section 3.4.6. 

The impact of turnover and innovation has been investigated by e.g. Arias-Aranda et 
al. (2001).  In that study the authors argue that turnover is a good explanatory vari-
able for manufacturing firms. Lööf and Heshmati (2001) found that sales per em-
ployee as a measure of labour productivity has a relationship to innovation. We 
chose to use the data for turnover per employee as a variable for explaining the level 
of innovative output since it is independent of the firm size and reduces the risks for 
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multicollinearity11. Profit is considered to affect innovation according to e.g. Syme-
onidis (1996). We chose to use profit margin since it is better in comparison between 
large and small companies. The connection between salary and innovations is empha-
sized by e.g. Svizzero (2003) and Juhn et al. (1993). The variable is measured as salary 
cost per employee in this study. Finally, size have been proven to impact innovation 
in numerous studies (see e.g. Nilsson et al., 2004; Tether, 2002) and is therefore used 
as a control variable in this study. 

3.3 Data Collection  
According to Ejlertson (1996) there are two different approaches to choose between 
for the selection of observations in a quantitative study, total selection and sample se-
lection. We chose a total selection in order to study the whole population of compa-
nies that applied for patents during 2003. A large population is necessary to get sig-
nificant results since many industry classes contain few companies. A sample of 30 or 
more observations increases the possibility to get significant and reliable results (Ac-
zel, 2002).  The data for the control variables was retrieved from Affärsdata where all 
business ratios for Swedish companies are available.  

In this study secondary data was used. Secondary data is collected by someone else for 
a different purpose (Johansson-Lindfors, 1993). Secondary data can be collected inex-
pensively, easily and faster than primary data (Ejlertsson, 1996). The use of secondary 
data made it possible to collect data for the whole population of patent applying 
companies 2003 which increases the validity of the study and the accuracy of the sta-
tistical tests.  

The research objects for this study were a conscious selection of the population of in-
terest that in this case are companies that applied for patents during 2003 (Körner & 
Wahlgren, 2002). All patent applications are published weekly in the official maga-
zine of the Swedish patent authorities (Svensk patenttidning, www.prv.se12). The list 
of patent applications was cleared from individual persons that applied for patents. 
All companies were run in the database Affärsdata that contains information about 
all registered Swedish companies meaning that foreign and micro companies could be 
removed from the list according to the number of employees and country of registra-
tion. All annual reports from Swedish companies are available for download in PDF-
format in the database where the information of absence for the companies in our 
target population was gathered.  

3.3.1 Missing Values 
We experienced some problems with missing values. In total 11 companies from the 
target population were put into liquidation and removed from the set of data for that 
reason. The actual annual report was missing for six companies. A number of 18 
companies did not present the percentages for sick leave in their annual reports de-
                                                
11 For an explanation of multicollinearity’s impact on multiple regression see section 3.4.4. 

12 http://www.prv.se/svp/default.jsp Retrieved 2005-04-14. 
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spite the new law. However, the missing values did not cause any major problems for 
the research since they represented much fewer than 30 percent of the total popula-
tion, which is normally the highest acceptable percentage for this type of studies 
(Norusis, 2002). 

3.4 Statistical Method 
For the statistical tests in this study Statistical Package for Social Sciences (SPSS) was 
used. SPSS is the most widely used statistical software for social science (Landau & 
Everitt, 2004). 

The first question that had to be addressed  was whether to use parametric tests or 
non-parametric test in order to reach the most valid results. Some researchers have 
argued that there are three conditions that must be met to make it appropriate to use 
parametric tests13. The level of scale must be of equal interval or ratio scale14, the dis-
tribution of the population scores must be normal and the variances of the variables 
should be homogeneous. The need to meet these assumptions has been strongly ques-
tioned by several researchers during recent years. Studies have shown that analyses of 
samples that violate the assumptions do not differ greatly from samples that do not 
violate the conditions. The parametric tests was first tried on the original data and 
then on the transformed data. No major differences were found and therefore we 
choose to use parametric tests since they are stronger than non-parametric tests. 
(Bryman & Cramer, 1999). 

The 0,05 (5 %) significance level15 was used since it is the most common significant 
level in social science research (Sweet & Grace-Martin, 2003). This means that the re-
searcher can be 95% confident that the difference is not a product of chance if the re-
sults are significant at the 0,05 level. 

3.4.1 Analysis of Variance 
Analysis of variance (ANOVA) was defined by Sir Ronald Aylmer Fisher as: 

“…the separation of variance ascribable to one group of cases from the variance ascribable 
to the other groups.” (in Landau & Evertitt, 2004, p. 131). 

The means between two groups can be estimated with suitable F-tests. The ANOVA 
tests the hypothesis that the set of variable means is the same for two groups. The es-
timates for two different samples are strengthen if the sample sizes are as equal as pos-
sible. The ANOVA conducted in this study is called single factor ANOVA meaning 
                                                
13 Parametric tests contrary to non-parametric tests are based on the assumption that we know certain 

characteristics of the population from which the sample is taken (Bryman & Cramer, 1999).  

14 Ratio scale implies variables with observations that can be ranked among themselves, with equal in-
tervals between them and a true zero point (Sjölander, 2004). 

15 The 5 % significance level means that 5 % of the observed changes in the response variable might oc-
cur by chance (Sweet & Grace-Martin, 2003).  
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that it only differs by one factor (Alfassi, Boger & Ronen, 2005). The one-way 
ANOVA is performed to compare the means of two samples or more. It is equivalent 
to the conventional t test when there are only two groups. We used ANOVA for the 
investigation of the differences in mean of sick leave between the industry classes. 
Another possible choice was linear regression using dummy variables (Allison, 1999). 
Since the coefficients of the tests were identical the choice had no practical impor-
tance.  

The following hypothesis was stated for the ANOVA: 

H3: There is a significant difference in the means of sick leave between the 
size classes. 

The Bonferroni-test is a commonly used complement to the ANOVA. It is a Post 
Hoc test that tests how the more than two groups differ (Sweet & Grace-Martin, 
1999). The test was used to evaluate the differences in mean of sick leave in the re-
spective industry classes in this thesis. 

3.4.2 Regression Analysis 
Multiple linear regression is a method for analysing the strength between each of a set 
of explanatory variables (independent variables) and a single response variable (de-
pendent variable). It is the most widely used method for conducting multivariate 
analysis (Bryman & Cramer, 1999). The analysis by applying multiple regression to a 
set of data results in regression coefficient for each of the explanatory variables (Lan-
dau & Everitt, 2004). The coefficients are the estimated change in the dependent vari-
able with a change of one unit in the independent variable given that the other inde-
pendent variables are remaining constant. 

The equation that estimates the relationship between sick leave and innovation where 
y is the response variable (innovative output measured in patents per employee), a is 
the intercept. ß is the regression coefficients of the variables sick leave (sl), turn over 
per employee (to), salary cost per employee (sal), size (size)  and profit margin (pm) in 
industry i: 

ln16(yi)  =  a + ß 1sli + ß 2 toi+ ß 3 ln(sali)+ ß 4 ln(sizei) + ß 5 ln(pmi)+ ei 

Where e is the term for the residual or error that represents the deviation from the 
expected model. The errors are assumed to be normally distributed. (Landau & 
Everitt, 2004).  

The regression aims to test the following hypothesis that will be tested separately for 
each industry class:  

H1: There is a linear relationship between innovative output and sick 
leave controlled for turnover, salary per employee and profit margin. 

                                                
16 The abbreviation ln means that the variable is log-transformed. A further explanation is given in sec-

tion 3.4.4. 



 Method 

 23

The relationship between long term sick leave (ltsl) and innovative output will be 
tested in the multiple regression: 

ln(yi)  =  a + ß 1ltsli + ß 2toi + ß 3 ln(sali)+ ß 4 ln(sizei) + ß 5 ln(pmi) + ei 

in order to either reject or keep the hypothesis: 

H2: There is a linear relationship between innovative output and long 
term sick leave controlled for turnover, salary per employee and profit 
margin. 

The Pearson Correlation coefficient matrix displays the strength of the relationship be-
tween each pair of variables and the associated significant tests (Landau & Everitt, 
2004). The Pearson correlation coefficient had a negative and significant value for the 
relationship between innovative output and sick leave for the entire population (-
0,322). The relationship between innovative output and long time sick leave is similar 
(-0,315). This indicates that there is a negative relation between the dependent vari-
ables and sick leave. 

3.4.3 Assumptions for the multiple linear regression 
The next step after quantified the effect of the relationships between the variables was 
to quantify the nature of the relationships between the dependent and the independ-
ent variables. The validity of the multiple regression is dependent on whether certain 
assumptions for the set of data are satisfied, but there is no general agreement be-
tween researchers about which these assumptions are. Neither are the assumptions of 
equal importance for the estimates of the coefficients (Allison, 1999). The following 
assumptions of the multiple regression were considered to be the most important in 
this study after a review of statistical literature (e.g. Allison, 1999; Bryman & Cramer, 
1999; Landau & Everitt, 2004). 

1. The errors arise from a normal distribution (for the tests with less than 100 
cases). 

2. The assumption that there is no multicollinearity17. 

3. The assumption of homoscedasticity18. 

The sample size has an important effect on tests of statistical significance. A large 
sample needs a smaller correlation between the variables for significant results. The 
estimates of the correlation in a small sample might be unreliable. Statistically signifi-
cant results from a small sample should be taken seriously, but non significant coeffi-

                                                
17 Multicollinearity occurs when one piece of information is treated as if it were several pieces 

(Mosteller & Tuckey, 1977). 

18 Homoscedasticity can be explained that the degree of random noise in the equation is always the 
same, regardless of the values of the x variables (Allison, 1999).  The opposite to homoscedasticity, 
heteroscedasticity is when the scatter of the point about the regression line varies markedly around 
different points of the line (Bryman & Cramer, 1999). 
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cient is no evidence for the absence of a relation. However, there are no general limits 
of the number of cases in a large sample, but each case must be evaluated separately. 
A sample with less than 30 cases is considered as too small. (Allison, 1999) 

3.4.4 Checking for Violations of the Assumptions 
The simplest way to display the distribution of the population is the histogram that 
might indicate negatively or positively skewness (Bryman & Cramer, 1999). Normal-
ity can be assessed more formally with a quantile-quantile probability plot (Q-Q plot) 
that is a plot of the expected quantiles of a normal distribution against the observed 
quantiles. The graph indicated normality if the points lie close to the reference line. 
The assumption of normality is of minor importance for larger samples(Allison, 
1999). The x variables can have any kind of distribution as long as the sample size is 
large (more than 100 cases). The distribution is more important for small samples to 
guarantee the accuracy of the confidence interval and the p-value19. The histogram 
and the Q-Q plot of the response variable (patents per 100 employees displayed a 
strong positively skewed distribution of the cases that indicated violation of the nor-
mality assumption. We made a log-transformation20 of the variable that is a remedy 
against positively skewed distributions into a more symmetric one that stabilize the 
variances (recommended by Landau & Everitt, 2004) in order to compare the skew-
ness statistics. The skewness was reduced from 6,995 to -0,295. The Q-Q plot for pat-
ents per employee in each industry showed a good fit to the line that made us confi-
dent to use the logged variable in the multiple regression. 

The Q-Q plot for the entire population on sick leave showed a good fit to the line 
indicating that there is no violation of the assumption of normality. The plot of the 
long term sick leave gave the same result. More detailed tests for the specific indus-
tries did not indicate necessity to transform the variable.  

Only turnover per employee could be considered normally distributed from the 
analysis of the histograms and Q-Q plots of the control variables. The skewness and 
kurtosis for turnover only changed slightly for the log-transformed variable. The 
variable was kept without log-transformation The statistics for size, salary per em-
ployee and profit margin showed a distribution far from normal. The log-
transformed variables had acceptable values for skewness and kurtosis that made us 
confident to use the transformed variables and that the assumption of normal distri-
bution was not violated. 

                                                
19 The p-value is a synonym to the significance value (Sjölander, 2004). 

20 The log-transformation change the relationship between the response variable and the independent 
variables. An increase in the unstandardized regression coefficients will lead to a certain absolute 
change in y in the usual linear model. The log-transformed variable imply that a change by one unit 
in x leads to a percentage change in y. The percentage change in y is calculated by the following for-
mula: 100(eb -1) where b is the estimated standardized regression coefficient (Allison, 1999). The pur-
pose of this study is not to estimate the absolute change of patents per employee per unit of increased 
sick leave which means that the log-transformation has no negative impact its the validity. 
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The equation that is generated under the assumption of homoscedasticity may suffer 
from heteroscedasticity. The homoscedasticity can be checked with a scatterplot that 
displays if the variances of the residuals are greater in i. e. values of the x-axis. A vio-
lation of the assumption of homoscedasticity can lead to biased standard errors and 
incorrect conclusions. (Allison, 1999). The scatterplot matrix that displays the pattern 
of the observations for each variable correlated to the dependent variable gave no in-
dications of violation of the assumption of homoscedasticity. 

It is the approximate linear relationship between the explanatory variables that may 
cause problems with multicollinearity in the multiple regression for primary three 
reasons (Landau & Everitt, 2004). The explanatory variables attempt to explain the 
same variability in the dependent variable that decreases the size of the multiple cor-
relation coefficient. Multicollinearity makes it difficult to determine the importance 
of a single explanatory variable and increases the variances of the regression coeffi-
cients that make the regression model less stable for predictions. A high degree of the 
collinearity between two independent variables (r > 0,7) indicates that there might 
be a problem with multicollinearity. The multicollinearity can be examined by the 
variance inflation factors21 (VIF) and the tolerance22 of the explanatory variables. 
(Landau & Everitt, 2004) The collinearity statistics in SPSS display that the lowest 
value for tolerance is for the salary per employee variable (0,774) that is above the 
critical value 0,1. The VIF values are below 10 for all variables. We concluded that 
there is no risk for multicollinearity in the multiple regression. 

3.4.5 The Correlation Coefficient 
The most common method for testing the linear correlation between two variables is 
by the statistic R2 that is the product-moment linear correlation coefficient, but we 
will name it just the correlation coefficient in this thesis (Alfassi et al., 2005). The R2 
is equal to 1 for absolute linearity. The smaller R2, the larger is the deviation from 
linearity. However, a large R2 can be obtained even for non-linear curves, that are 
easy to detect by checking the obtained linearity by an observation of the calculated 
line versus the observed data points in a scatterplot matrix23 (Landau & Everitt, 2004). 
The matrix with all actual variables included in this study displayed that the relation-
ships between the variables have linear characteristics. The value of R2 gives the pro-
pitiation of the variability in the dependent variable that is explained by the explana-
tory variable (Landau & Everitt, 2004). The adjusted R2 (adj R2) statistic is used in the 
multiple regression instead of the R2 that will only increase if the added variables con-
                                                
21 VIF measures the inflation of the variance of the variable’s regression coefficient relates to a regres-

sion where all variables are independent. VIF’s above 10 indicates that multicollinearity might be a 
problem. (Landau & Everitt, 2004). 

22 Tolerance is the proportion of variance to the explanatory variable that is not explained by a regres-
sion on the remaining explanatory variables. A tolerance value below 0,1 indicates that multicollin-
earity might be a problem. (Landau & Everitt, 2004). 

23 The scatterplot matrix shows a useful graphic display of the data that allows us to see whether the 
data between the variables is linear or not (Landau & Everitt, 2004). 
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tribute significantly to the model (Sweet & Grace-Martin). The adjusted R2-values 
will be presented in the statistical results sections 4.3.2 and 4.3.3. 

3.4.6 Outliers 
Outliers are extreme values of x or y that can exert an excessive influence on the re-
sults of both the correlation and the regression (Bryman & Cramer, 1999). The im-
pact of the outlier can be observed by calculating the Person’s r and the equation of 
the regression with the outlier and after removing the outlier. If the difference is large 
it might have a dramatic effect on predictions that are generated. It is advisable to se-
riously considerate to exclude the outlying case in such situations although they do 
not have to be removed. Cases with extreme values were discussed individually in or-
der to determine if they should remain in the data or not. We removed one outlier 
from the set of data that was strongly abnormal and would distort the result. 

3.4.7 Control Variables 
Innovation is a product of many other variables than sick leave. The prediction gets 
better when it is based on more than one piece of information. It is desirable to look 
at the effect of one variable while controlling for other variables (Allison, 1999). To 
rule out the effect of the irrelevant and extraneous variables24 it must be held con-
stant. All the effects caused by irrelevant variables can never be kept constant and 
there can never be proved that chance is not responsible for some of the changes in 
the response variable, but the likelihood that the differences in the data are due to 
chance can be measured (Landau & Everitt, 2005).  

3.5 Credibility of the Study 
Trost (2001) states that testing a study’s reliability and validity are common ways of 
evaluating the chosen method as well as the quality of the research. Trost (2001) ar-
gues that the trustworthiness of a study is determined by the level of reliability and 
validity that the researchers have obtained. Important considerations for achieving re-
liability and validity in our study are discussed in the following two sections. 

3.5.1 Reliability 
The degree of reliability is determined by how the measurements have been used and 
the accuracy when handling the collected material and it is always an important as-
pect in the evaluation of a quantitative study (Holme & Solvang, 2001). The reliabil-
ity is considered to be high when the same result can be generated after conducting 
the study several times, using the same method (Svenning, 1996). We used data from 
annual reports and business ratios from Affärsdata. The set of data for the study 
should remain the same with a repeated data collection using the same method. The 

                                                
24 An extraneous variable is a factor that  is not controlled by the experimental design and could influ-

ence the response variable (Kerr et al. 2002). 
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statistical tests were conducted in well defined statistical software and the results 
should therefore be the same if they were performed by other researchers using the 
same software. In addition a high level of standardisation (clear description of vari-
ables and statistical models which only can be interpreted in a limited number of 
ways) were maintained which should allow other researcher to perform the same test 
and reach similar results. Further, the method chapter includes a detailed description 
of how the statistical tests have been conducted as well as information regarding tests 
for assumed violations have been provided. Allison (1999) states that a large number 
of objects need to be included in order for a study to be reliable. Arbnor and Bjerke 
(1994) add that performing the same test twice and comparing the conclusions is an 
effective way to increase reliability in a quantitative study. 

Our study included a large number of companies (291) in order to increase the reli-
ability. Further, the statistical tests were conducted multiple times and test for ad-
dressing multicollinearity were used. Finally, the data used must be regarded highly 
reliable since it is compiled and collected by a Swedish state authority (PRV) and the 
annual reports are officially approved by the Swedish tax authorities. It is our opin-
ion that these facts combined contribute to a high degree of reliability of the study. 

3.5.2 Validity 
The validity indicates to what degree the study measure what it is supposed to meas-
ure (Saunders et al., 2003). Ejlertsson (1996) states that a measure with a high degree 
of validity should contain few or no systematical errors. In regards to these state-
ments we tried to locate any possible systematical errors. First of all, we found it ex-
tremely important for the validity and trustworthiness of this study to explain and 
address the possible multicollinearity between the variables. We have concluded that 
many variables, such as leadership, organisational structure and empowerment, affect 
both sick leave and innovation. We have used this as an indicator to a possible rela-
tionship between sick leave and innovation since no prior empirical research has been 
done on the subject. However, one could then argue that sick leave per se do not ac-
tually impact innovation, instead it is the other variables that impact both sick leave 
and innovation. In other words, if for example bad leadership exist in an organisation 
it prevents innovation and it increases sick leave and one could argue that sick leave 
as well as low level of innovation is a result of bad leadership. However, even if sick 
leave is created by a number of qualitative variables it still reasonable to assume that 
the variable alone impact innovation negatively. For example, sick leave leads to re-
duced productivity and the work load increases for the remaining employees, both of 
which are proven to impact innovation negatively (Bjurvald et al., 2004). Further, 
sick leave as opposed to qulitative variables is highly measurable. It is also a very in-
terpretable and objective variable which obviously is important when conducting sta-
tistical tests.   

Some researchers (see e.g. Jansson, 1970) argue that smaller companies are less likely 
to apply for patent due to the relatively high cost involved in patent applications. Ac-
cording to Jansson (1970) the will to patent decreases when the company size de-
creases. If this is true it could be argued that this is a systematical error. To limit the 
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effect of this assumed situation we have chosen not to include micro companies in the 
research since it is likely that the smallest companies are the most sensitive to costs 
involved in the patent application. Micro companies also tend to apply for patent in 
the owners name rather than the company name more frequently than larger compa-
nies. Further, micro companies sick leave numbers can be very misguiding since they 
are dependent on one or a couple of individuals.  

The statistical methods used in this research are well know and accepted by research-
ers all over the world. These factors together with the actions taken to decrease sys-
tematic errors make us confident that the study has a sufficient degree of validity con-
sidering the purpose of the study. 
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4 Results from the Statistical Tests 
In this section selected results of the statistical analysis are presented. First an overview of 
the distribution of company-types among industries is provided, followed by the results of 
the analysis of variance and the regressions. 

4.1 Overview of the Data 
The data from the 291 companies showed significant differences between the compa-
nies and between the industries. The number of companies applying for patents var-
ied to a high extent between the different industries as displayed in figure 4-1. The in-
dustries with the highest number of companies applying for patents were the ma-
chinery, computing and research, electronics, metal and chemical industries (in that 
order). Three of the classes, the food, textiles, and wood industries had less than ten 
companies applying for patents.  
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Figure 4-1 Number of companies per industry class applying for patents. 

 

The ANOVA-test showed that the mean number of sick leave varied statistically sig-
nificant between industries. The industries with the highest number of total sick 
leave were the food, wood, metal and paper industries as displayed in figure 4.2. 
Among the larger classes, the machinery and chemical industries showed the highest 
number of total sick leave whereas the research industry had the lowest number of 
total sick leave. 
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Figure 4-2 Average sick leave per industry class 

The mean number of long term sick leave is displayed in figure 4-3. The variations 
between the industries were statistically significant (tested by ANOVA). The indus-
tries with the highest number of total sick leave were the food, wood, non-metal 
mineral and paper industries. It can be interesting to notice that these specific indus-
tries also had the highest level of total sick leave (except non-metal mineral). Elec-
tronics and the research industry had the lowest number of long term sick leave. 
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Figure 4-3. Average long term sick leave per industry class. 
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4.2 Results from the Analysis of Variance 
The results from the ANOVA test showed that the first null hypothesis (there is no 
significant difference in total sick leave for small, medium and large companies) for 
the total population could be rejected (see table 4-1). However, only significant dif-
ferences between small and medium and small and large companies could be deter-
mined at the 0.05 level. By using a Bonferroni-test significant differences between 
long term sick leave and the three size classes could also be determined and the differ-
ences were similar to those shown for the total population (see appendix 1). On the 
contrary, no statistical significant differences could be found between the size classes 
for short term sick leave. Further, the results from the ANOVA test also allowed us 
to reject the null hypothesis that there is no significant difference between the sick 
leave for  men  and women in the total population.  

Table 4-1 Mean values Innovative output and Sick leave  

Company size  Mean patents/100 employees  Mean number of sick leave 

11-49 employees 6,22     3,52 

50-249 employees 2,13     4,78 

> 250 employees 1,44     5,57 

4.2.1 Results from the Industry Analysis 
The results for the total population indicated that there are significant differences be-
tween the mean numbers of sick leave in the three size classes (with the exception of 
the mean between medium and large companies). However, when each industry class 
were analysed separately some industries showed deviant results in regards to the 
numbers for the total population. These deviant results are stated below. Note that 
those industries that are not mentioned had results that there in line with the result 
for the total population. 

No significant differences in sick leave were found between small and medium sized 
companies neither in the wood industry nor in the furniture industry. In the textile 
and wood industries no significant differences between any classes were found but 
one needs to keep in mind that these two classes are so small that no reliable results 
can be found. 

4.3 Results from the Regression 
The results from the regressions allowed us to reject the null hypothesis that there 
was no linear relationship between the dependent variable and sick leave. We were 
able to reject the null hypothesis for the total population (see appendix 2) and for 
four out of nine industry classes. In the remaining four industry classes no statisti-
cally significant results could be found (see table 4-2). Further, the null hypothesis re-
garding long term sickleave could also be rejected for the total population (see appen-
dix 3), but only for three out of nine industries (see table 4-3). In the sections below a 
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detailed description of the regression results, including the extraneous variables im-
pact on the model, are displayed.  

4.3.1 Analysis of the Total Population 
The first step in the multiple regression analysed the relationship between the inno-
vative output variable and sick leave. Separate regressions for total sick leave25 and 
long term sick leave were conducted in order to investigate the variables impact on 
innovative output. The control variables entered the regression in the second step 
were their impact on the model could be estimated. The regression coefficients26 for 
the whole population showed negative slopes that were significant27 for both sick 
leave and long term sick leave. The regression coefficients became weaker when the 
control variables entered the regression but the results where still significant when all 
the control variables where entered in the model. Further analysis showed that the 
greatest affect on sick leave as an estimator of innovative output came from size and 
salary per employee. Tests on the specific industries made us confident that this was 
an overall pattern for the relationship of the variables in our model. We found that 
although salary per employee in fact had a negative impact on the relationship be-
tween the dependent (patent per employee) variable and the sick leave variable it only 
had a slight impact on the increase in the adjusted R-square28.  

4.3.2  Industry Specific analysis of Total Sick Leave 
The results for the multiple regressions differed among the industries. Analyses for 
nine industries were conducted. The Food, Textiles and Wood industries were too 
small (between two and four cases) to be able to draw any valid conclusions. Sick 
leave was a significant determinant of innovative output in five (electronics, furni-
ture, motor, non-metallic mineral, paper) out of the nine industries. Pearson’s corre-
lation coefficients were significant for these five industries which mean that there is a 
relationship between the two variables according to our model. The values for the 
coefficient differed between -0,412 (motor industry) to -0,698 (non-metallic mineral) 
for the mentioned industries. The regression coefficients became weaker when the 
control variables enter the regression, but remained significant in the non-metallic 
mineral, motor and electronics industries. The regression coefficient became signifi-

                                                
25 The total sick leave is the sum of long term and short term sick leave. 

26 The standardized regression coefficients for the variables, contrary to the unstandardized regression 
coefficients, can be compared within a multiple regression since the coefficients are in the same met-
ric (Allison, 1999). Therefore, the regression coefficient refers to the standardized regression coeffi-
cient in this thesis. 

27 When talking about significant values in this section, it is synonymous to statistically significant val-
ues. 

28 The adjusted R-square is used here instead of the R-square since the adjusted R-square adjusts for the 
number of variables in a model and will only increase if an added variable contribute significantly to 
the model (Sweet & Grace-Martin, 1999) 
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cant in the paper industry. That enabled us to reject the null hypothesis for the mul-
tiple regression for total sick leave in these industry classes. The slopes of the regres-
sion coefficients were negative in all industries with significant results. In other 
words, a raise in sick leave leads to a decrease in innovative output for the affected 
companies. Sick leave was a very good explanatory variable in the first step of the re-
gression (a regression coefficient value of -0,636) in the furniture industry, but it was 
not significant when controlled for the other variables. There were no significant re-
sults for the regression coefficients in the other industries, meaning that the null  hy-
pothesis could not be rejected. The regression coefficients were extremely weak for 
the chemical, machinery and metal industries. However, it is dangerous to draw con-
clusions from the insignificant results in the chemical and metal industries since they 
are made up by less than 30 cases. The Pearson’s correlation coefficient was under 1% 
(0,007) in the metal industry which strongly indicates that sick leave is a bad estima-
tor of innovative output in that particular industry. Table 4-2 gives an overview of 
the results from the regressions for total sick leave. A comparison of the regression 
coefficients in the different industries shows where sick leave has the greatest impact 
on innovative output. The adjusted R2 shows the explanatory power of the model. 

Table 4-2. Overview of the regression coefficients and the adjusted R2 from the regressions con-
ducted on total sick leave. The food, textile and wood industries are excluded due to few cases. 

Industry Regr.29  Sign.  Regr.30  Sign.   Adj31 R2

 Adj32 R2         coeff.  value  coeff. value   

Chemical  0,293 0,175  0,012 0,957  0,042  0,304  

Electronics -0,524 0,000  -0,394 0,048  0,258  0,562  

Furniture -0,636 0,011  -0,078 0,461  0,359  0,931  

Machinery -0,071 0,567  0,021 0,772  -0,010  0,693  

Metal  0,007 0,972  0,025 0,804  -0,040  0,762  

Mineral  -0,698 0,003  -0,412 0,044  0,415  0,717
  

Motor  -0,412 0,007  -0,375 0,046  0,124  0,423  

Paper  -0,469 0,124  -0,435 0,008  0,142  0,955  

Research -0,095 0,491  0,118 0,235  0,569  0,569  

                                                
29 Results from the regression with only the dependent variable and sick leave. 

30 Results from the regression where the relationship between innovation and sick leave is controlled 
for extraneous effects of the control variables. 

31 The adjusted R2 for the model with only innovation and sick leave. 

32 The adjusted R2 for the model with the control variables. 



 Results from the Statistical Tests 

 34

4.3.3  Industry Specific Analysis of Long Term Sick Leave 
Long term sick leave was a weaker determinant of innovative output than total sick 
leave, but the regression coefficients between innovative output and long term sick 
leave were significant in three industries (motor, non-metallic mineral and electron-
ics). The p-value for the research & computing industry was so close to the 5% sig-
nificance level that the relationship between innovative output and sick leave is statis-
tically supported. The furniture industry was not significant on the 5% level that was 
set for this study, but had a p-value of 0,075. This mean that the possibility that the 
relation with the dependent value might have occurred by chance, but is worth tak-
ing into consideration in further analysis. Three industries were significant (motor, 
mineral and electronics) in the regression with the control variables. That meant that 
we accepted the hypothesis that there is a linear relationship between innovative out-
put and long term sick leave controlled for turnover, salary per employee, size and 
profit margin for the named industries. The relationship between innovative output 
and long term sick leave was negative in all significant industries. An increase in long 
term sick leave decreases the innovative output which means that the relation was the 
same for long term sick leave and total sick leave. Long term sick leave was signifi-
cant in the first step of the regression for the research & computing industry (regres-
sion coefficient -0,263), but the coefficient became insignificant when the control 
variables entered the regression. The hypotheses for the other industries were rejected 
due to insignificant regression coefficients. There is a chance that a population with 
more than 30 cases could give other results for the chemical, metal and paper indus-
tries. The interpretations of the insignificant results have to be treated carefully for 
these industries. Table 4-3 gives an overview of the results from the regressions for 
long term sick leave. 

Table 4-3. Overview of the regression coefficients and the adjusted R2 from the regressions con-
ducted on long term sick leave. The food, textile and wood industries are excluded due to few cases. 

Industry Regr.33 Sign.  Regr.34  Sign.    Adj35 R2 Adj36 
R2        coeff. value  coeff. value  

Chemical  0,241 0,267  0,240 0,281  0,013  0,351 

Electronics -0,706 0,000  -0,446 0,023   0,361  0,567 

Furniture -0,473 0,075  -0,002 0,982  0,164  0,927 

Machinery -0,094 0,447  -0,002 0,982  -0,006  0,693 

Metal  -0,284 0,151  -0,038 0,710  0,044  0,763 

                                                
33 Results from the regression with only the dependent variable and long term sick leave. 

34 Results from the regression where the relationship between innovation and long term sick leave is 
controlled for extraneous effects of the control variables. 

35 The adjusted R2 for the model with only innovation and long term sick leave. 

36 The adjusted R2 for the model with the control variables. 
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Motor  -0,706 0,001  -0,572 0,005  0,470  0,667 

Mineral  -0,663 0,005  -0,431 0,041  0,399  0,701 

Paper  -0,179 0,577  0,197 0,173  0,065  0,886 

Research -0,263  0,052  0,073 0,469  -0,010  0,560 

4.3.4 The control variables 
In the first place, we included the control variables to analyse their impact on sick 
leaves ability to determine innovative output. However, as well as functioning as 
control factors the variables showed some interesting patterns that were discovered in 
the statistical analysis and these will be accounted for in this section.  

The multiple regression model can be considered a very good estimator of innovative 
output in the electronics, furniture, machinery, non-metallic mineral, paper and re-
search & computing industries that all had adjusted R2 above 56%37. Size was the in-
dependent variable that overall had the greatest impact on the response variable with 
a significant regression coefficient in all industries. The regression coefficients of size 
was larger than for the other variables, which means that a change in the company 
size will have a greater effect on innovation than i.e. a change in turnover per em-
ployee. The relative strength of the other independent variables differed among the 
industries. The salary per employee variable only had a significant impact on the in-
crease of the adjusted R2 in the paper industry. Because the variable contributed mar-
ginally to the model we hesitated to include it at all. However, since salary per em-
ployee demonstrated a impact on the regression coefficient of total and long term 
sick leave we decided to keep it even if the variable did not contribute to the statisti-
cal model. The profit margin variables was insignificant in the regression for the total 
population, but was kept it in the model since it contributed to the model in some 
industries and had a slighter impact on sick leave. The importance of turnover per 
employee variable differed among the industries, but had much weaker regression co-
efficients than size in all industries. 

                                                
37 An adjusted R2 of approximately 60% or above indicates an excellent model with high explanatory 

power (Sweet & Grace-Martin, 1999). 
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5 Analysis 
In this section an analysis of the statistical results are presented. The section is opened with 
an analysis of the impact of total sick leave as well as long term sick leave on the degree of 
innovation. Further, specific differences between industries are discussed. Finally, a discus-
sion of company size in relation to sick leave and innovation is held. 

5.1.1 The Impact of Sick Leave on Innovativeness 
Our results indicated that sick leave has an impact of  innovative output for the total 
population. Our tests showed that an increase in total sick leave decreased the level of 
innovative output. This result is of course especially interesting since no such rela-
tion, to the best of our knowledge, has been determined before. Even if there is a lack 
of empirical research on the relationship between sick leave and innovation a number 
of studies and authors supports our findings indirectly. Bentley (2003) conducted a 
sick leave study on UK manufacturing firms. He found that those companies that fea-
tured an organisation which allowed employees to take own initiative and influence 
their individual work situation had lower sick leave numbers than organisations who 
were strictly hierarchical and mainly had employees doing routine tasks. Studies by 
Bjurvald et al. (2004) and William (2005) have reached similar conclusions. Other 
studies, (see e.g. Baruch et al., Roberts, 2002) have established a clear positive relation 
between innovation, increased employee influence and less hierarchal structures. Fur-
ther, Andrew & Yun-han (1989) and Peters (2005) have emphasised that leadership 
has an impact on innovativeness. They both mean that the right kind of leadership is 
vital for increased creativity and innovation. On the same note, Bjurvald et al. (2004) 
as well as Härenstam et al. (2004) argue that leadership is one of the key determinants 
of sick leave. Put together, these studies indicate a negative relation between sick 
leave and innovation as well as supporting our results.    

The industry analysis on sick leave in regards to innovativeness showed that sick 
leave was a significant determinant of innovation in five (electronics, furniture, mo-
tor, non-metallic mineral, paper) out of nine industries. There were no significant re-
sults for the regression coefficients in the other four industries, meaning that the null 
hypothesis could not be rejected. The regression coefficients were extremely weak for 
the chemical, machinery and metal industries. However, it is dangerous to draw con-
clusions from the insignificant results in the chemical and metal industries since they 
are made up by less than 30 cases. Other studies on innovation have also had prob-
lems finding significant results in industry classes which are made up by few cases. 
According to Pavitt and Robson (1987) this does not necessarily mean that there is no 
correlation between the tested variables, instead they argue that it is possible that the 
relation between the variables are not strong enough to be detected with a low num-
ber of cases. However, since the regression coefficients were very far from showing a 
relation in those industries that did not display significant results, we very much 
doubt that there is a correlation between sick leave and innovation in those particular 
industries.  

All industries with significant results had the same relation between sick leave and 
innovation as the total population, meaning that the relation was negative. Overall, it 
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was no surprise that we found differences between industries. Most prior studies (see 
e.g. Patel & Pavitt, 1992; Tehter, 2002; William, 2005) on innovation have deter-
mined differences between industries classes regardless of the variables tested in rela-
tion to innovativeness. Further, we did not expect to find any industry classes that 
were radically deviant from the total population since it seemed unlikely that an in-
creased sick leave would impact innovativeness in a positive way.  This assumption 
turned out to be correct, however, sick leave was a much better explanatory variable 
of innovation in two out of the five industries which displayed statistically significant 
results. The non-metallic mineral industry together with the electronics industry 
showed the strongest relationship between sick leave and innovation whereas the 
furniture and motor industries showed the weakest relationship within the industries 
with a statistically significant relationship.   

The fact that we only could establish significant results in five industries indicates 
that sick leave as a variable demands a large number of cases in order to find a visible 
pattern. As a comparison, in our previous study (Nilsson et al., 2004) we found sig-
nificant results in all but one industry when we tested size as a variable. In the same 
study, when age was tested we could only find significant results in two industries. In 
that study size was deemed as an extremely good explanatory variable of innovation 
and age was judged as a relatively poor determinant of innovation. With this in mind, 
one could say that sick leave probably is a relatively good determinant of innovation 
but there are other variables, such as size, that better explain innovativeness.  

5.1.2 The Impact of Long Term Sick Leave on Innovativeness 
We could establish a significant relation between long term sick leave and innovative 
output for the total population. The relation was the same as for total sick leave 
meaning that it was negative. It is important to note that even if we found a statisti-
cally significant relation for long term sick leave it was not as strong as for the total 
population. These results are somewhat contradictive to some studies see e.g. Bjur-
vald et al., 2004; Bentley 2003) that have concluded that companies that suffer from 
high numbers of long term sick leave are worse off than companies that have the 
same number of sick leave which mainly consists of shorter periods of illness. Bjur-
vald et al. (2004) argue that long term sick leave has a more negative effect on compa-
nies than shorter periods of illness. We did not find any indications that this is true 
for innovative activities. However, previous studies have not tested the relationship 
between long term/short term sick leave and innovation and they are therefore not 
directly comparable to our study.  

The industry analysis showed that three (electronics, motor, non-metallic mineral) 
out of the nine industries were statically significant for long term sick leave and in-
novative output. The research & computing industry was significant at the 5,2% level 
and the furniture industry at the 7,5% level, but both became insignificant when 
tested with the control variables. The fact that the number of significant industries 
decreased rather than increased when long term sick leave was tested on its own fur-
ther indicates that long term sick leave does not affect innovativeness more than 
short term sick leave.  
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It is important to remember that this study only includes those who are currently 
employed as well as being on long term sick leave. One explanation for many other 
studies to emphasis on long term sick leave is the massive increase in long period of 
illness. However, many people that are on long term sick leave are in fact unem-
ployed. Bergendorff and Thoursie (2003) state that unemployed people tend to be on 
sick leave much longer than people who are currently employed meaning that a large 
portion of the increase in long term sick leave is made up by unemployed people. 
Even if long term sick leave is without any doubt the largest problem for the Swedish 
welfare state it does not seem to affect the degree of innovativeness more than other 
kind of sick leave at company level.  

5.1.3 Sick Leave, Company Size and Innovation 
Company size had a great impact on sick leave in regards to innovation judging by 
the regression tests. This was in fact not too surprising since a number of studies, in-
cluding our own, have found a strong relationship between size and innovation. Fur-
ther, a couple of studies (see e.g. Bjurvald et al., 2004) have also established a relation 
between sick leave and size. With this in mind it felt likely that size would to some 
degree explain sick leaves impact on innovation and that also proved to be the case. It 
is however important to note that no signs of multicollinearity between the variables 
were found meaning that both variables helped determining the degree of innova-
tiveness in our model.  

We found statistically significant differences in sick leave between small, medium and 
large companies. The results clearly showed that small companies have lower sick 
leave numbers than medium and large companies. These findings are supported by 
Härenstam et al. (2004) who in a study  found that  small companies in general have a 
lower rate of sick leave than large companies.   

We could only establish significant differences in sick leave between small and me-
dium and small and large companies. This indicates that medium sized and large 
companies have similar structures which create a climate that promotes high sick 
leave numbers whereas small companies are better at preventing unhealthy work 
situations. Our findings are supported by a quantitative study conducted by Hären-
stam et al. (2004). They determined that small companies are those who differ most 
from other organisations. They argue that small companies are characterised by a low 
degree of formalisation, individual reward systems and a high degree of employee in-
fluence which is very hard to find in medium and large organisations. Härenstam et 
al. (2004) state that even if large companies are more often characterised by a higher 
degree of formalisation and centralisation than medium sized firms, the difference is 
less clear than between small and medium sized companies. Further, characteristics 
such as low degree of formalisation, individual reward systems and employee influ-
ence have been shown to have an impact on sick leave in numerous studies (see e.g. 
Bentley, 2003; Bjurvald et al., 2004). This could further explain why we found results 
which indicate that small companies are better at combating sick leave than medium 
and large firms.  
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The industry analysis on sick leave in regards to company size showed that there 
were a few industries who demonstrated deviant results from the total population. 
No industry displayed a statistically significant difference between sick leave for me-
dium and large companies. On the contrary, in the food and textile industries no sig-
nificant differences between any of the size classes could be found. This could possi-
bly be explained by that these two industries are characterised by labour-intensive 
goods production and studies have found (see e.g. Tehter, 2002) that the organisa-
tional differences between small and large companies are low in this type of produc-
tion. However, other industries that also are characterised by labour-intensive goods 
production, such as the metal industry, showed no deviant results from the total 
population. Instead we believe that the most likely explanation for the deviant results 
are that in this study the food and textiles industries are made up by a small number 
of cases and it is therefore difficult to find significant results.  
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6 Conclusion 
In this section the overall findings corresponding to the purpose as well as the  research 
questions formulated in section 1.3 are presented. The findings regarding the impact of sick 
leave and long term sick leave on innovation is provided followed by the combined effect 
of size and sick leave. A discussion regarding the importance of industry characteristics for 
the degree of innovation is also included. 

We found a statically significant relationship between sick leave and innovation for 
the total population. As we suspected the relation was negative, meaning that an in-
crease in sick leave lead to a decrease in innovative output. The negative relationship 
between sick leave and innovativeness was also the same for those five industries 
which showed significant results. Overall, sick leave is a relative good explanatory 
variable of innovativeness but there are other variables, such as size, that better ex-
plain innovation. Therefore, sick leave could be used as complementary variable 
when determining innovation in future research. 
 
There was a statistically significant relation between long term sick leave and innova-
tion for the total population. The relation was not surprisingly the same as for total 
sick leave. However, interesting to note is that although long term sick leave signifi-
cantly helped determine innovative output  the variable was not as strong as total sick 
leave. This indicates that despite the fact that many researchers have found that long 
term sick leave is the largest problem for both society and individual companies, it 
does not have a stronger negative impact on innovativeness than other forms of sick 
leave. This is further supported by the fact that we could only establish a significant 
relation between long term sick leave and innovation in three industries. 
 
We could establish statistically significant differences between company size classes in 
regards to sick leave. The results clearly showed that small companies have lower sick 
leave numbers than medium and large companies. On the contrary no significant dif-
ferences in sick leave were found between medium sized and large companies. In ad-
dition no such difference could be determined in any of the industries. We interpret 
this as the relation between sick leave and company size is negative up to a certain 
point where company size seems to have less or no influence on the level of sick 
leave. In our previous study we concluded that small companies are clearly more in-
novative than medium and large companies. With this in mind, together with the fact 
that a negative relation between innovation and sick leave has been established, we 
argue that lower number sick leave is one factor that helps to explain why small 
companies tend to be more innovative than medium and large companies.   
 
As previous studies on innovation have indicated the results differed between indus-
tries. However, the deviant results displayed between individual industry classes 
where few and most of these results where deviant due to that no significant results 
could be found. Further, those industry classes were almost always made up by a lim-
ited number of cases meaning that significant relations are hard to find unless they are 
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very strong. Overall, industry belongingness turned out to be of little importance for 
this particular study.  
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7 Final discussion 
In this section a discussion of the study and the work involved is presented as final re-
marks. Possible future studies related to the treated subject are also provided as well as ac-
knowledgements to contributing parties. 

7.1 Reflections 
After having written a bachelor thesis as well as a master thesis on the subject of in-
novation we feel that we have gained an extensive theoretical knowledge on various 
aspects of innovation research. In addition, an understanding of what drive innova-
tion processes have been obtained that hopefully will be valuable in our future work 
places.  

We expected this study to be harder to execute compared to our previous one. There 
was no earlier empirical research that directly had established a relation between sick 
leave and innovative output and although we believed that there were some form of 
connection but we were not sure if the relation would be strong enough to be found 
using statistical tests. We hoped that we would be able to find at least a number of in-
dustries that would display significant results. As it turned out, sick leave really had a 
relatively strong impact on innovative output and it also seemed to be a relation that 
were relatively homogenous for most industry classes. The fact that the deviant re-
sults where few between industries surprised us since our previous study found large 
differences between various industries. We feel that this indicates that sick leave is a 
widespread problem that is present in most industries and it is also a problem that the 
government as well as individual companies must take very seriously and deal with in 
a more effective way than today.  

7.2 Further research 
This study was limited to manufacturing companies. Research on sick leave in regards 
to innovation of other sectors of the Swedish business society would be interesting in 
order to see if there are any sectors or industries that are especially good at combating 
sick leave. If such cases are found a study of more quantitative nature in order to cap-
ture characteristics that prevent sick leave would be very interesting and useful. On 
the same note, quantitative studies on individual companies with exceptionally low 
sick leave numbers would also be valuable for the same reason.  

This study aimed to find possible differences in sick leave between size classes and not 
the underlying reasons for these differences. A quantitative study that compare small 
and large organisations and try to locate in detail why small companies are better at 
combating sick leave would therefore be interesting as a supplement.  
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Appendix 1 
Bonferroni-test of the difference in mean of sick leave between the size classes 
 
Multiple Comparisons 
Dependent Variable: Total sick leave  
Bonferroni  

 Mean Dif-
ference (I-

J)

Std. Error Sig. 95% Con-
fidence In-

terval
(I) size-

class
(J) size-

class 
Lower 
Bound

Upper 
Bound

small medium -,015644 ,0038860 ,000 -,025002 -,006286
large -,022018 ,0040110 ,000 -,031677 -,012359

medium small ,015644 ,0038860 ,000 ,006286 ,025002
large -,006374 ,0040754 ,357 -,016188 ,003440

large small ,022018 ,0040110 ,000 ,012359 ,031677
medium ,006374 ,0040754 ,357 -,003440 ,016188

*  The mean difference is significant at the .05 level. 
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Appendix 2 
The Multiple regression for the relationship between innovative output (pat/emp) and total sick leave in the total population 
 
Coefficients 

 Unstan-
dardized 

Coeffi-
cients

Standard-
ized Coef-

ficients

t Sig.

Model  B Std. Error Beta
1 (Constant) -1,052 ,142 -7,412 ,000

Total sick 
leave 

-14,807 2,563 -,322 -5,778 ,000

2 (Constant) -5,721 1,526 -3,749 ,000
Total sick 

leave 
-10,418 2,548 -,227 -4,088 ,000

turn-
over/emp 

-7,453E-05 ,000 -,114 -2,092 ,037

salary/emp ,794 ,261 ,175 3,046 ,003
profitmar-

gin 
6,272E-02 ,057 ,059 1,095 ,274

size -3,256E-04 ,000 -,275 -5,081 ,000
a  Dependent Variable: patent/emp 
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Appendix 3 
The Multiple regression for the relationship between innovative output (pat/emp) and long term sick leave in the total population 
 

Coefficients 
 Unstan-

dardized 
Coeffi-
cients

Standard-
ized Coef-

ficients

t Sig.

Model  B Std. Error Beta
1 (Constant) -1,341 ,104 -12,867 ,000

Long term 
sick leave 

-17,267 3,064 -,315 -5,636 ,000

2 (Constant) -6,555 1,449 -4,525 ,000
Long term 
sick leave 

-12,841 2,933 -,234 -4,378 ,000

turn-
over/emp 

-7,604E-05 ,000 -,116 -2,145 ,033

salary/emp ,907 ,252 ,199 3,602 ,000
profitmar-

gin 
5,939E-02 ,057 ,056 1,042 ,299

size -3,231E-04 ,000 -,273 -5,062 ,000
a  Dependent Variable: patent/emp 
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