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Abstract 

Does Swedish firms’ organisational structure matter for innovation and productivity? 

The objective is to identify the most influential aspects in firms’ organisational 

structure concerning their propensity to innovate. We compose indices of both 

concepts to explain differences in productivity. The results suggest that measuring 

customer satisfaction, letting employees take part in discussions on progress, 

cooperating with other firms and having elements of learning in the daily work seem 

to distinguish innovative firms from non-innovative ones. Moreover, the results 

indicate that organisation and innovation activities matter for productivity.  
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I. Introduction 

Does Swedish firms’ organisational structure matter for innovation and productivity? 

Schumpeter (1934) identifies the introduction of innovations as a driving force 

behind economic growth. In the Schumpeterian spirit, the OECD (1996) created the 

Oslo Manual, which provides general guidelines for collecting and interpreting 

innovation data. The OECD together with Eurostat developed a general innovation 

survey, called the Community Innovation Statistics (CIS). The survey’s primary idea 

is to provide a harmonised framework for all OECD economies in how to measure 

innovation activities in firms (OECD/Eurostat, 2005). The data is summarised in the 

European Innovation Scoreboard (EIS) where Sweden along with Denmark, 

Finland, Germany and the UK are the innovative leaders in the latest benchmark of 

2009 (European Commission, 2010). Next to the CIS, there is a parallel European 

project called Measuring the Dynamics of Organisations and Work (Meadow) which 

is a project designed to set guidelines for forming and interpreting co-ordinated data 

at the European level on organisational change and economical- and social impacts in 

a knowledge-based economy (Meadow, 2010). To understand the link between 

innovation and productivity, several studies now use these data [e.g. Lööf et al. 

(2001) and Frenz et al. (2009), Grünewald (2010)].  

This paper aims to identify the most influential aspects in firms’ organisational 

structure concerning their propensity to innovate. Additionally, we map both 

concepts to explain differences in productivity. 

The outline is as follows: Section II and section III give the theoretical framework 

and analysis methodology. Section IV contains the results, where we first present 

descriptive statistics. Secondly, we present correlations and logistic regressions to 

investigate the relation between innovation and organisation. Further, to find latent 

dimensions in the data and to form indices, we do a factor analysis. Finally, we 

regress the indices on productivity. 
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II. Background 

In this section, we set the theoretical framework for the study and begin to highlight 

the emphasis on activities in early innovation related research. First, we describe the 

perspective in this paper, where innovation is the determinant of growth. Second, we 

describe the connection between organisation and innovation.  

Innovations as a means of growth 

The need to study the economics of growth is obvious. By increasing the 

understanding of this area, potential of making policies towards an economic climate 

that will foster growth is amplified and, as a consequence, possibilities to boost 

people’s well-being. There are many models today trying to explain economic growth 

[e.g. Solow (1956) and Ramsey (1928)]. They set up the macro-economic conditions 

necessary to increase prosperity and show how to reach long run equilibrium. No 

matter how good they perform at the macro level, little or nothing is said about what 

causes productivity growth. They simply assume its existence, and treat it as an 

exogenous process.  

In recent years, models have been developed that try to illuminate this process by 

incorporating the microeconomic perspective of profit maximizing firms and utility 

optimizing individuals, see e.g. Romer (1990). During the 20th century, some 

economists [e.g. Rosenberg (1982; 1994), Coase (1988) and Schumpeter (1934)] have 

argued that it is of greater importance to understand the dynamics of the firm and 

that these former mentioned models are of little help for policymaking and of less 

assistance for the individual firm. In spite of the firm’s intuitive core position in the 

analysis, it has been left aside and is now sometimes mentioned as the black box [e.g. 

Rosenberg (1982; 1994) and Hagén (2011)]. Coase (1988) highlighted this lack of 

interest in the dynamics of the firm. He finds this quite extraordinary, given that 

most people in western countries are employed by firms, that most production takes 

place within firms and that the efficiency of the whole economic system depends to a 

very considerable extent on what happens within these economic molecules.   

Schumpeter (1934) also supported this view. He thought the driving force behind 

economic growth is the introduction of innovations on the market by entrepreneurs. 

In his work The Theory of Economic Development, he defines an innovation as a new way 
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of using existing means. Further, Schumpeter points out five types of innovation 

modes: introduction of new products, introduction of new methods of production, 

opening of new markets, development of new sources of supply for new materials or 

other inputs and creation of new market structures in an industry.  

A comparable methodology capturing innovation is proposed in the second edition 

of the Oslo Manual, which provides general guidelines for collecting and interpreting 

innovation data such as product innovation and process innovation (OECD, 1996). 

Later, the release of the third edition of the Oslo Manual (released in 2005) provides 

extended definitions about innovations; more specific: organisational innovation and 

marketing innovation (OECD/Eurostat, 2005). Figure 1 illustrates their conceptual 

idea about innovation. 

Figure 1 The concept of innovation based on the third edition of 

the Oslo Manual  

 

The need to cover innovation in firms has been a major force behind these changes, 

as now, the services sector dominates the OECD countries (Frenz et al, 2009). To 

measure innovation, the OECD and Eurostat developed a general innovation survey, 

called the Community Innovation Statistics (CIS). The survey’s primary idea is to 

provide an extensive framework for all OECD economies in how to formulate 

questions, how to gather data and how to measure innovation activities in firms. 

OECD and Eurostat (2005) define an innovation in the Oslo Manual as: 

”[…] the implementation of a new or significantly improved product (good or service), or process, a 

new marketing method, or a new organisational method in business practices, workplace organisation 

or external relations.” 

Innovation 

Product 
Innovation 

Process 
Innovation 
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A product innovation is the introduction of a good or service that is new or 

significantly improved in aim to its characteristics or intended uses 

(OECD/Eurostat, 2005). Further, this includes significant improvements in technical 

specifications, components and materials, incorporated software, user friendliness or 

other functional characteristics. The Oslo Manual exemplifies product innovations as 

new products such as the first microprocessors or digital camera. However, product 

innovation could also be significantly improved existing products, such as 

introduction of ABS breaking systems, GPS (Global Position System) in cars, 

breathable fabrics cloths or delivery services with improved efficiency or speed. 

Moreover, product innovation captures both innovations on goods and services. The 

distinction between a product innovation that is a good and a process innovation 

seems straightforward but the difference between a service innovation and a process 

innovation may be less clear, as the production, delivery and consumption can occur 

at the same time. The Oslo Manual gives some distinguishing guidelines on this 

matter: 

 “If the innovation involves new or significantly improved characteristics of the service offered 

to customers, it is a product innovation.” 

 “If the innovation involves new or significantly improved methods, equipment and/or skills 

used to perform the service, it is a process innovation.” 

A process innovation is the implementation of a new or significantly improved 

production or delivery method including significant changes in techniques, 

equipment and/or software (OECD/Eurostat, 2005). For example, process 

innovations can intend to decrease unit costs of production or delivery or to increase 

quality.  The Oslo Manual demonstrates process innovations as new production 

methods such as an introduction of a new automatisation method on a production 

line or an introduction of a new delivery process. A more specific case of a  

process innovation can be the introduction of a bar-coded or active RFID (Radio 

Frequency identification) goods-tracking system. 

An organisational innovation is the implementation of a new organisational method 

in firms’ business practices, workplace organisation or external relations 

(OECD/Eurostat, 2005). It can intend to increase firms’ performance by reducing 

administrative costs or improving workplace satisfaction, with the aim to maximise 
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labour productivity. For example, an organisational innovation in business practices 

is implementation of education or training systems. However, the distinction 

between a process innovation and an organisational innovation is perhaps not as 

clear since both try to decrease costs through more efficient ways of production, i.e. 

output. To distinguish between process and organisational innovations the Oslo 

Manual states two general cases: 

 “If the innovation involves new or significantly improved production or supply methods that 

are intended to decrease unit costs or increase product quality, it is a process innovation.” 

 “If the innovation involves the first use of new organisational methods in the firm’s business 

practices, workplace organisation or external relations, it is an organisational innovation.” 

A marketing innovation is the implementation of a new marketing method involving 

significant changes in the product design or packaging, product placement, product 

promotion or pricing (OECD/Eurostat, 2005). Significant changes in product design 

can be changes in product form and appearance that do not alter the products 

functional or user characteristics. For example, the implementation of a significant 

change in the design of a furniture is intended to give it new looks and broadens its 

appeal.  

There are many studies about the relation between innovation and productivity  

[e.g. Crepon et al. (1998), Leeuwen et al. (2001), Lööf et al. (2002), Hall et al. (2006), 

Hagén et al. (2007) and Grünewald (2010)]. They conclude that it is not the 

difference in innovation investment but rather differences in innovation output that 

sets the observable differences in productivity growth. One contribution to this field 

of science is the CDM model, developed and named after its founders, Crepon, 

Duguet and Maraisse (1998). With an equation system, it links innovation input to 

innovation output and innovation output to productivity. It is widely used due to its 

way of dealing both with problems of endogenous effects among the regressors and 

selection bias, often with some minor modifications [e.g. see Lööf et al. (2002), 

OECD (2009), Grünewald (2010)]. The findings from these studies show similar 

results: innovative firms are more productive. 
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Organisation as a means of innovation 

Statistics Sweden and many other institutions and organisations are trying to gain 

information by exploring the mysterious black box. It is done to ensure that the 

European Union stays at the frontier of development in the future (OECD, 1994). 

From a Swedish point of view, the first effort towards this project took place in the 

middle of the 1990’s when Nutek handled this matter (Hagén, 2011). 1  In 1994, 

Nutek engaged in an OECD project titled The Jobs Study. The project aimed to give 

birth to an adaptation of OECD countries to a world where the process of 

globalisation and all that follows, with increasing competition and technological 

changes, is vastly intense (OECD, 1994).  Today, the research on productivity 

differences and development is conducted by Statistics Sweden and goes under the 

name Flex-3 (Hagén, 2011).  

In the first part, this paper aims to close the information gap about what factors are 

important for an innovative environment to emerge. In order to acquire knowledge 

about how an organisation should be designed and function to postulate an 

innovative environment, information is collected on this matter. Previous studies 

indicate that organisational cooperation among innovative firms in Austria, Norway, 

Spain, Denmark and Sweden, are common and important [e.g. see Christensen et al. 

(1999), Örstavik et al. (1998), Edquist et al. (2000)].  

In the late 2009 and early 2010, Statistics Sweden carried out a survey called Meadow, 

which covers firms’ work organisations, management, cooperation, work practices 

and human resource development. Consequently, Statistics Sweden releases 

yearbooks on productivity, with the Meadow survey having an important function.2  

Grünewald (2010) studied four composite indicators of work flexibility in Swedish 

firms: individual learning, structural learning, numeric flexibility and decentralisation. 

In line with Rothwell (1977), Pavitt (1984) and Atkinson (1984), he concludes that 

work flexibility has a positive impact on investments in innovation strategies. 

Moreover, productivity is positively affected by the latter. He mentions though that 

                                                 

1 Since 2009 Nutek merged with Swedish Agency for Economic and Regional Growth. 

2 Interested readers can confront Statistics Sweden (2010) for the latest yearbook on productivity 
released to date. 
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there is still a need to study the individual variables on work flexibility, something 

that has not yet been done prior to our initiative. 

III. Exploratory analysis framework 

This section provides information about the data and the methodology. The latter is 

separated in two parts. The first part explains the methodological tools we use to 

analyse the link between organisation and innovation and the second focuses on their 

relation to productivity.  

Data 

The data in this analysis is based on the items in the Community Innovation Statistics 

(CIS) survey, items in the Meadow questionnaire as well as national register data.3 4 

CIS is a microdata questionnaire based on the Oslo Manual, which is based on a joint 

guideline between OECD and Eurostat. The CIS survey is therefore the main source 

for measuring innovation in European firms (OECD/Eurostat, 2005). The data is 

collected on a four-yearly basis. The first CIS (CIS1) was  conducted in 1993 

covering firms’ innovation factors in 1991-1992. The second CIS (CIS2) in 1998 

covering firms’ innovation factors in 1995-1997. Presently, the CIS is produced in 27 

Member States of the European Union (EU), three countries of the European Free 

Trade Association (EFTA) and in EU candidate countries based on the Commission 

Regulation No 1450/2004 (Eurostat, 2011). The latest round of the CIS (CIS6) was 

conducted in 2009 covering firms’ innovation factors in 2006-2008. The CIS survey 

became official statistics in Sweden in 2009. As a result, the response rate increased 

significantly to 85.3%. Statistics Sweden carried out the CIS6 survey in 2009, which 

generated 1900 responding firms.5 

The Meadow survey is a joint project gathering 14 research teams coordinated by the 

CEE (Centre d’Etudues de I’Emploi, eng. Centre for Employment Studies) to 

                                                 

3 The anonymised microdata (CIS, Meadow and national register data) are available upon request for 
research after special assessment by Statistics Sweden. 

4 For a complete definition of all variables, see Appendix. 

5 This sample is a subsample of the original CIS survey. The full sample covers 5418 firms of which 
4624 responded. However, only 1900 firms were included in the Meadow survey project. For more 
information see Innovation activity in Swedish enterprises 2006-2008, SCB (2009). 
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capture organisational changes within firms (Meadow, 2010). Statistics Sweden 

carried out the survey in 2010 in firms that were part of the CIS6 study performed in 

2009. However, of these 1900 firms, around 500 firms had less than 15 employees 

and these were excluded because their work organisation was not considered 

important. Further, neither the construction nor the retail industry is covered in this 

survey. As a result, the remaining firms in the study became 1372. Further, since the 

Meadow survey, in contrast to CIS6, is not official statistics conducted by Statistics 

Sweden, the responding rate scored 64.2%, which amounts to 881 responding firms  

(Statistics Sweden, 2011). 

In conjunction with CIS6 and Meadow survey data, we also use data from the 

Statistics Sweden national register to get detailed information about selected firms’ 

financial data as well as important staff data (SCB, 2011). The data is mainly 

implemented as a control but later also used to build the productivity variable. Figure 

2 below displays the processes graphically. 

Figure 2 Il lustration of sample selection on Swedish firms 

 

   CIS 

 

  

  
  

 

  

  

  

  

  

  

Select firms with more 
than 15 employees 

Meadow 
survey 

881 firms 

CIS survey 

1900 firms 

 

2010 

Questions about firm’s 
organisational structure 

Register 

data 
Meadow Data 

2009 

Questions about firm’s 
innovation issues in 2006-

2008 



11 

 

Linking organisation to innovation  

We study how different types of innovation and choice of organisational properties 

relate. With an explorative approach, we look for connections and patterns among a 

large set of organisational variables against an equally large set of innovation 

measures. In essence, we present simple correlations followed by regressions where 

we control for industry affiliation and firm size. Furthermore, factor analysis will 

look for underlying patterns.  

In the first step, we make correlations between organisational structure and 

innovation mode; it will function as a guide for further analysis. We will use 

polychoric correlations since the variable are ordinal. The original sample consists of 

50 variables measuring firms’ organisations (Meadow) and 50 variables describing 

their innovation abilities (CIS). Firstly, we identify and remove variables with low 

response rate. Subsequently, we build a polychoric correlation matrix.6 We identify 

the highest correlated cases by sorting the organisational variables in descending 

order with respect to the magnitude of their correlation with innovation. This 

adjustment results in 20 CIS variables and 20 Meadow variables. However, since 

both the order and the organisational variables are different for many of the 

innovation modes, we also have to do a final selection in order to get an intact table 

of variables. Therefore, we pick the most frequently appearing variables among the 

cases with highest correlations. This final altering results in 8 CIS variables and 8 

Meadow variables. 7  

To control for industry affiliation and firm size we perform regression analysis. 

Included in the regressions are the variables we have selected in the previous step. 

Since the response variables are binary, we will estimate logistic regression models.8 

Using matrix notation, the model can be expressed as 

                                                 

6 We use polychoric correlations since almost all variables in both the CIS and the Meadow are 
ordinal. The polychoric method is least biased when dealing with big sample (Jöreskog and Sörbom, 
1988). 

7 Results concerning the full correlation matrix are available upon request from the authors. 

8 We use the logit model instead of the probit model because the results are easier to interpret. For a 
general description, see Gujarati (2009). 
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       , (1) 

where L is an n×1 vector of log-odds responses, X an n×p matrix of independent 

variables, β a p×1 vector of parameter coefficients and ε an n×1 vector of 

disturbance terms. 9 10 To estimate the model we use Maximum Likelihood (ML), 

where we have innovation modes as dependent variables and organisational structure 

as independent variables. 

The methodological point of departure, in line with Frenz et al. (2009), rather than 

testing hypotheses, is to start from observations and explore these to arrive at a new, 

conceptual understanding for innovation. Following Frenz et al. (2009), we use 

exploratory factor analysis (EFA), a commonly used framework to find 

intercorrelations among a large set of variables that are due to a common or latent 

factor [see e.g. Harman (1967) and Sharma (1996)] and where, as opposed to 

confirmatory factor analysis, no or little knowledge exists about the factor structure. 

Confirmatory factor analysis, on the other hand, assumes that the factor structure is 

hypothesized a priori (Sharma, 1996). 

The technique we use is Principal Axis Factoring (PAF), which assumes that the 

variables are composed of both a common part and a unique part, where the 

common is due to the underlying factor (Harman, 1967). Moreover, we build the 

factor analysis, in line with Frenz et al (2009), using varimax rotation that produces 

orthogonal factors, i.e. uncorrelated factors. The Varimax rotation methodology 

cleans up the factors so that high loadings will result for only a few variables where 

the rest will be zero (Kaiser, 1958). Our factor model is composed of both CIS and 

Meadow variables and the number of factors, in line with e.g. Harman (1967), 

Rommel (1970) and Sharma (1996), will be chosen by the eigenvalue-greater-than-

one rule. The factor model can be expressed as 

                                                 

9 Explicitly,   (
  

    
) where   is the probability of success, i.e.  (   ). 

10 The error term follows the Bernouille distribution (Takezawa, 2006). 
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       , (2) 

where x is a p×1 vector of dependent variables, Λ a p×m matrix of factor pattern 

loadings, ξ an m×1 vector of independent and unobservable factors and ε a p×1 

vector of unique factors. Note that model 2, as opposed of general regression 

models, can be viewed as a set of regression equations, where the vector x on the left 

hand side is now composed of variables subject to analysis, i.e. in our case composed 

of both CIS and Meadow variables. Figure 3 illustrates the concept of factor analysis. 

Here, vector x consists of four variables, x1, x2, x3 ,x4 which is a function of one 

latent factor ξ1 and one unique factor εi. The λ’s gives the pattern loadings, i.e. they 

are the regression coefficients in the model.  

Figure 3 Conceptual  idea of factor analysis  

 

Linking organisation and innovation to productivity  

In this step, we use findings from the previous analysis to explain productivity. We 

regress both the organisational variables and the innovation variables from the factor 

analysis on productivity. We use the regression method on the rotated factors to 

calculate factor scores and compose the new indicators (Thomson, 1951). To deal 

with potential outliers in the productivity variable we do a robust regression using 

ML.11 The model can be expressed as 

                                                 

11 We use an M-estimator with Huber weights and Tukey biweights. For a general description of 
robust regressions, see Huber (1964; 1981). 

 

X1 X2 X3 X4 

 λ1  λ4  λ3  λ2 

ξ1 

ε1  ε2   ε3   ε4 
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          (3) 

where y is an n×1 vector of responses, X an n×p matrix of independent variables, β 

a p×1 vector of parameter coefficients and ε an n×1 vector of disturbance terms, 

which follows the normal distribution with expectation zero and constant variance. 

Here, the design matrix X contains, in addition to control variables, condensed 

composite indicators constructed in accordance with the findings from our factor 

analysis. As mentioned before, the dependent variable is productivity, which we 

define as the natural logarithm of value added divided by number of employees. 

IV. Results 

In this section, we present our main findings. An exhibition of the descriptive 

statistics for each CIS, Meadow and register data variables is given first. Next, we 

provide a correlation matrix of the highest correlated variables. Subsequently, logistic 

regressions analysing the same variables follow, where adjustments for firm size and 

industry affiliation are taken into account. Important variables discovered in 

preceding steps are included in a factor analysis; the derived results are then utilized 

in the last step where we regress the indicator variables on productivity.   

Descriptive statistics  

Table 1 provides descriptive statistics on the variables used in our analysis. As can be 

seen, the major part of the data is binary. This means that the mean of such a 

variable is the proportion that has answered yes, i.e. the proportion in the sample 

that is innovative given a specific measure or does one of the organisational 

attributes. To see which these are we have explicitly marked them with an asterisk 

(*). The structure of the coding of our variables is shaped to be as intuitive as 

possible. If, for instance, a firm has been given a one for Market EU it means that the 

firm is active on the European market; the same logic also applies to all the variables 

concerning the market choice. Further, if a firm is given a one on Product Innovation, it 

means that it has implemented a new or significantly improved product or service 

during the period 2006 to 2008. The organisational variables assign high values to 

firms applying one of the asked features. Moreover, a high value indicates that a firm 

is flexible in that specific issue. For example, if a firm scores high on Flex work it 
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means that many employees can make decisions regarding their work time.12 Finally, 

the table describes the control variables. Log Value Added and Log Asset, both per 

employee, are continuous. The Size variable is binary and undertakes one if the firm 

has more than 250 employees by the end of the year of 2008; if not then Size 

becomes zero. 

Table 1 Descriptive statistics for used variables  

Variable MEAN SD RANGE 

CIS    

Market EU* 0.63 0.48 0-1 

Market Local* 0.85 0.36 0-1 
Market National* 0.75 0.43 0-1 

Market Other* 0.42 0.49 0-1 
Product Innovation* 0.46 0.50 0-1 

Process Innovation* 0.40 0.49 0-1 
Organisational Innovation* 0.42 0.49 0-1 
Marketing Innovation* 0.16 0.37 0-1 
Meadow    
Development Coop* 0.60 0.49 0-1 

Dailylearning* 0.70 0.46 0-1 
Unpaid Education 0.50 0.59 0-4 

Quality Evaluation 0.50 0.50 0-2 
Data Doc Update* 0.60 0.49 0-1 

Customer Satisfaction 1.34 0.85 0-2 
Employment Talk 2.72 0.77 0-3 
Flex Work 2.11 1.66 0-4 
Register data    
Log Value Added (Per employee) 6.50 0.85 0-11 
Log Asset  (Per employee) 5.79 2.02 -1-17 

Size (More than 250 employees)* 0.32 0.47 0-1 
Industry13    
Manufacturing - Labour Intensive* 0.20 0.40 0-1 
Manufacturing - Knowledge Intensive* 0.10 0.31 0-1 
Manufacturing - Capital Intensive * 0.25 0.43 0-1 
Service - Trade and Transport* 0.22 0.42 0-1 
Service -  Knowledge Intensive* 0.17 0.37 0-1 

Notice: * indicates a Bernoulli variable and the mean is then equivalent to the proportion 

                                                 

12 For a complete definition of all the variables we use, see Appendix. 

13 Neither the construction industry nor the retail trade are covered in the innovation survey. 
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Linking organisation to innovation 

Table 2 below shows correlations between innovation and organisation variables, 

with the former kind on the vertical axis and the latter on the horizontal. The first 

four variables measuring innovation concern the firm’s choice of market 

participation. Market Local performs poorest, but generally, all show rather low 

correlations. Market other shows highest correlations amongst the four types of 

market participation. The organisational variables distinguishing themselves are 

Development Coop, Unpaid Education, Quality Evaluation, Customer Satisfaction and 

Employment Talk. The main variables measuring innovation are the next four: Product 

Innovation, Process Innovation, Organisational Innovation and Marketing Innovation. The 

correlation results suggest that what characterises innovative firms are that they 

cooperate with other firms or institutions in designing new products or services, they 

evaluate the quality of production processes, they measure customer satisfaction and 

they let employees participate in discussion on progress. 

Table 2 Correlation results based on CIS and Meadow survey 

data on Swedish firms  

 Meadow variables 

CIS 

variables  

Development 
Coop 

Daily-
learning 

Unpaid 
Education 

Quality 
Evaluation 

Data Doc 
Update 

Customer  
Satisfaction 

Employment 
Talk 

Flex Work 

Market       
Local 

-0.04T -0.09T -0.03P -0.02P -0.02T 0.02P -0.01P -0.03P 

Market  
National 

0.16T** 0.03T 0.17P*** 0.22P*** 0.11T 0.17P*** 0.07P 0.03P 

Market          
EU 

0.14T** 0.03T 0.08P 0.28P*** 0.08T 0.12P** 0.17P** 0.03P 

Market      
Other 

0.22T*** 0.08T 0.20P*** 0.31P*** 0.05T 0.19P*** 0.36P*** 0.04P 

Product 
Innovation 

0.30T*** 0.30T*** 0.19P*** 0.18P*** 0.19T*** 0.25P*** 0.25P*** 0.12P** 

Process 
Innovation 

0.18T*** 0.21T*** 0.15P*** 0.21P*** 0.17T*** 0.22P*** 0.18P*** 0.05P 

Organisational 
Innovation 

0.23T*** 0.18T*** 0.24P*** 0.20P*** 0.20T*** 0.26P*** 0.33P*** 0.17P*** 

Marketing 
Innovation 

0.24T*** 0.19T*** 0.06P 0.06P 0.17T*** 0.21P*** 0.28P*** 0.16P*** 

T=Tetrachoric correlation, P=Polychoric correlation, p-value based on Wald-test, *** Significance at 

1% level, ** Significance at 5% level 
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Table 3 shows results from logistic regressions of all variables measuring the 

organisational structure, individually, on each innovation variable. Here, we control 

for firm size and industry affiliation. As they are logistic regressions, a unit change in 

the independent variable results, on average, in a change in the log-odds in favour of 

being innovative by the size of the estimated parameter, ceteris paribus. 

The results indicate that measuring customers’ satisfaction of the firm’s products or 

services (Customer Satisfaction) is significant in all its regressions on the variables 

measuring innovation, with the exception of the regression on acting in the regional 

area (Market Local).  

In line with previous literature, cooperation with other firms or institutions regarding 

design development (Development Coop) relates strongly to development of new 

products (Product Innovation) [Christensen et al. (1999), Örstavik et al. (1998) and 

Edquist et al. (2000)].  

Development Coop, along with having updated databases and documenting routines 

(Data Doc Update), involving employees in discussions on progress (Employment Talk), 

having elements of daily learning in the everyday work (Daily Learning) and evaluating 

the quality of production processes (Quality Evaluation) seem to relate mainly to 

Product Innovation, followed by Process Innovation and Organisational Innovation. The 

results go in line with previous studies, e.g. Rothwell (1977) and Pavitt (1984), which 

have found that interaction and feedback are crucial for firms’ innovation 

performances. A reason for Development Coop appearing to be an important aspect can 

be explained in the increased possibilities to take advantage from knowledge banks 

incorporated in other firms or institutions regarding, for example, customer needs. 

Another reason can be the potentially increased opportunities from enlarged financial 

resources as well as increased human capital.  

Moreover, Daily Learning is intuitively thought of as being a feature present in an 

innovative environment, as in them, employees most likely work with new products, 

technologies and systems which implies an environment of continuous learning. It is 

also intuitive to see that Data Doc Update is important. When a firm works with newly 

invented products, services, organisational structures or marketing strategies, it needs 

to have a good system for data base documenting, so that efficiency at the workplace 

can be upheld. 



18 

 

When taking control for size and industry, the results imply that Market Local is less 

related to firms’ organisational structure. Moreover, neither share of firm’s 

employees that spent time on educating themselves without salary during the last 12 

months (Unpaid Education) nor share of firm’s employees that can make decisions 

regarding their work time (Flex Work) seem to matter for the four types of 

innovation modes, except when mapped against Organisational Innovation. Therefore, 

we exclude them in the next step.  

Table 3 Logistic regression results based on CIS and Meadow  

survey data on Swedish firms 

 Independent variables 

Dependent  

variables  

Development 
Coop 

Daily-
learning 

Unpaid 
Education 

Quality 
Evaluation 

Data Doc 
Update 

Customer  
Satisfaction 

Employment 
Talk 

Flex Work 

Market 
Local 

-0.07 -0.29 0.03 0.05 -0.39 0.03 -0.07 -0.09 

Market   
National 

0.28 -0.11 0.14 0.34** 0.21 0.20** -0.02 0.03 

Market          
EU 

0.23 -0.08 -0.05 0.63*** 0.19 0.22** 0.19*** 0.02 

Market      
Other 

0.38** -0.03 0.16 0.61*** -0.01 0.23** 0.47*** 0.03 

Product 
Innovation 

0.64*** 0.63*** 0.20 0.26 0.37** 0.31*** 0.20 0.07 

Process 
Innovation 

0.33** 0.41** 0.05 0.28 0.35** 0.22** 0.10 0.04 

Organisational 
Innovation 

0.46*** 0.31 0.28** 0.24 0.42*** 0.33*** 0.39*** 0.14*** 

Marketing 
Innovation 

0.64*** 0.46 0.00 0.08 0.42** 0.32** 0.46** 0.13 

p-value based on χ2 -test, *** Significance at 1% level, ** Significance at 5% level 

Table 4 gives the factor loadings for two individual modes of innovation connected 

to the previous Table 2 and Table 3. The table provides the Kaiser-Meyer-Olkin 

(KMO) measure of sampling adequacy, which is 0.70 and indicates that the variables 

are suitable for factor analysis.14 Additionally, the share of variance explained by each 

factor is displayed in the bottom of the table. Factor 1 explains 27% of the variance 

in the dataset. Respectively, factor 2 explains 12% of the variance in the data.  

                                                 

14 The KMO measure takes values between 0 and 1 and indicates how well the data is suited for factor 
analysis. For more information, see Kaiser (1974) and Sharma (1996). 
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Not all variables are included in the factor analysis. As mentioned before, Unpaid 

Education and Flex Work report weak results in Table 3. Therefore, we exclude them 

from the factor analysis. 

The first column gives factor loadings in respect to the first factor. Respectively, the 

second column gives factor loadings to the second factor. We choose 0.40 as a cut 

off value to indicate that a variable belongs to a given factor. For instance,  

Market National has a factor loading of 0.84 with factor 2, and therefore belongs to 

that factor. Moreover, all values lower than 0.40 have been erased to ease the 

readability.15 

High values show that the corresponding variables stack together and represent 

latent concepts explaining innovation activities (Frenz et al, 2009). Factor 1, called 

Knowledge Absorbing Innovator, assigns high values to all types of innovation as well as 

the organisational variables. The first four variables loading up in the factor are 

Product Innovation, Process Innovation, Organisational Innovation and Marketing Innovation. It 

seems that firms are innovative in many aspects, rather than a few. Additionally, all 

six organisational variables - Development Coop, Daily Learning, Quality Evaluation, Data 

Doc Update, Customer Satisfaction and Employment Talk - cluster together in the same 

factor. These variables summarize firms that are perceptive, i.e. absorbers of 

knowledge. 

Factor 2 we name Multinational, as it loads high on all the variables concerning 

markets outside the regional area. We see that these three variables are related to 

each other, i.e. firms active on the national market are active in a large extent on 

other international markets as well. Hence, they are multinational firms. As they are 

active on many markets, it should imply that they are large firms.16 Further, the 

results confirm that Market Local is less related to both Knowledge Absorbing Innovator as 

well as Multinational.   

                                                 

15 For all factor loadings, see appendix. 

16 The correlation between the factor and the variable firms size is 0.51, as opposed to the first factor 

and firm size, which has a correlation of 0.15. Both are significant at 1% level.  
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Table 4 Exploratory Factor analysis with iterations based on CIS 

and Meadow survey data  on Swedish firms 

Variables 

Factor 1: 

Knowledge Absorbing 

Innovator 

Factor 2: 

Multinational 

CIS – Market Local   

CIS – Market National  0.84 

CIS – Market EU  0.99 

CIS – Market Other  0.84 

CIS – Product Innovation 0.59  

CIS – Process Innovation 0.55  

CIS – Organisation Innovation 0.55  

CIS – Marketing Innovation 0.55  

Meadow – Development Coop 0.45  

Meadow – Daily learning 0.48  

Meadow – Quality Evaluation  0.40  

Meadow – Data Doc Update 0.47  

Meadow – Customer Satisfaction 0.54  

Meadow – Employment Talk 0.54  

Proportion of variance explained 0.27 0.12 

n=790; based on CIS and Meadow data; Tetrachoric/Polychoric correlations; method: Principal Axis 

Factoring; number of eigenvalues greater than 1=2; Rotation method=Varimax; Kasier measure=0.70; 

blanks represent | |< 0.40 

Linking organisation and innovation to productivity  

This step links the factor results of innovation and organisation to productivity. 

Table 5 shows a regression of our two factors on productivity, which we define as 

the natural logarithm of value added divided by number of employees. As before, we 

control for firm size and industry affiliation. The labour intensive manufacturing 

industry serves as the reference group. We also include assets as a control variable. 

The results in Table 5 indicate that the estimated model explain about 21% of the 

variation in productivity. The second factor, Multinational, is insignificant. The first 

factor, on the other hand, shows significance. The β-estimate of 0.11 states that a 

unit increase in the indicator variable results, on average, in an increase in 

productivity by about 11%, ceteris paribus. Knowledge Absorbing Innovators has 

therefore a higher productivity. It is, on the other hand, difficult to clarify what an 

increase in the factor actually indicates in economic terms. However, in line with 
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Frenz et al. (2009) it can show at least a broad contemporaneous relationship, that 

productivity is “explained” by the innovation characteristics.  

Firm size seems to have a negative impact on the productivity, though the estimate is 

only weakly significant. All industries, except Manufacturing - labour intensive, are 

included and are significant or weakly significant. In addition, all industries show 

positive estimates; the knowledge intensive service industry though has the highest. 

These estimates state that, given that a firm belongs to one of the industries included, 

the level of the productivity is on average βx100% higher than the productivity in the 

labour intensive manufacturing industry (Manufacturing - Labour intensive).     

Table 5 Regression results based  on CIS and Meadow survey data 

on Swedish firms, independent variable: productivity, Robust M-

estimator regression 

Independent variables Β Standard Error p-value 

Intercept  5.52 0.07 0.00 

Factor 1  – Knowledge Absorbing Innovator 0.11 0.04 0.01 

Factor 2 – Multinational 0.03 0.03 0.29 

Control Variables     

Log Asset  0.13 0.01 0.00 

Size  -0.06 0.04 0.10 

Manufacturing  – Knowledge intensive 0.15 0.06 0.01 

Manufacturing  – Capital intensive 0.20 0.04 0.00 

Service  – Trade and Transport 0.16 0.05 0.00 

Service  – Knowledge intensive 0.38 0.05 0.00 

n=790, Pseudo-R2=0.21, Robust regression based on Huber weights and Tukey Biweight. 
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V. Concluding remarks 

This study is carried out as a two-stage procedure. Firstly, the objective is to explore 

the relationship between firms’ organisational structure and their propensity to 

innovate. Secondly, the results are linked to productivity. In the first step, we analyse 

the data by studying correlations and regressions. In the regressions, we control for 

firm size and industry affiliation. Furthermore, we construct indices composed of the 

most influential variables of both innovation and organisation using factor analysis. 

In the second step, we regress the factors on productivity. Here we control for firm 

size, industry affiliation and assets. 

The results suggest that measuring customer satisfaction, letting employees take part 

in discussions on progress, cooperating with other firms and having elements of 

learning in the daily work seem to distinguish innovative firms from non-innovative 

ones. Moreover, the results indicate that organisation and innovation activities matter 

for productivity.  

The data in this study is cross-sectional and thus measures the correlations at only 

one point in time. It would be interesting to study these relationships over time using 

time series data for each cross-section, i.e. panel data. This would also make it 

possible to study the time lag of innovation to productivity. Another approach would 

be to make a distinction at once between industries – manufacturing and service – 

and then carry on the analysis in similar fashion. We leave this for future research. 
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VII. Appendix 

Variable description 

CIS variables Description (assigned value) 

Market EU Firm active on EU/EFTA/CC17 during 2006-2008  (1), else (0) 

Market Local Firm active on the local/regional market during 2006-2008  (1), else (0) 

Market National Firm active on the national market during 2006-2008  (1), else (0) 

Market Other Firm active on other markets during 2006-2008  (1), else (0) 

Product Innovation Introduced a good or service that is new or significantly improved with 

respect to its characteristics during 2006-2008 (1), else (0) 

Process Innovation Implemented a new or significantly improved production or delivery 

method during 2006-2008  (1), else (0) 

Organisational Innovation Implemented a new organisational method in the firm’s business 

practise. workplace organization or external relations during 2006-2008 

(1), else (0) 

Marketing Innovation Implemented a new marketing method involving significant changes in 

product or design packaging during 2006-2008 (1), else (0) 

 

Meadow variables Description (assigned value) 

Development Coop Firm cooperates with other firms in design and development of new 

products or services (1), else (0) 

Dailylearning Firm has any elements of learning in the daily work (1),  else (0) 

Unpaid Education Share of firm’s employees that spent time on educating themselves 

without salary during the last 12 months. 75%-100% (4), 50%-75% (3), 

25%-50% (2), 0%-25% (1), else (0) 

Quality Evaluation Firm follow up and evaluate the quality of production processes, 

regularly (2), sometimes (1), no (0) 

Data Doc Update Database documenting is task routine or regularly updated by the 

employees (1), else (0) 

Customer Satisfaction Firm measure customer satisfaction regularly (2), sometimes (1), no (0) 

Employment Talk Share of the firm’s employees that has a discussion on progress at least 

once a year: 50%-100% (3), 25%-50% (2), 0%-25% (1), else (0) 

Flex Work Share of firm’s employees that can make decisions regarding their work 

time: 75%-100% (4), 50%-75% (3), 25%-50% (2), 0%-25% (1), else (0) 

  

                                                 
17 European Union (EU), European Free Trade Association (EFTA), EU’s Candidate Countries (CC) 
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Register data variables Description (assigned value) 

Productivity Natural logarithm of firm’s value added divided by firm’s number of 

employees based on year-end 2008. 

Size Firm has more than 250 employees based on year-end 2008 (1), else (0) 

Log Asset Log of firm’s assets divided by firm’s number of employees based on 

year-end 2008. 

Factor analysis  

All pattern loadings  

Variables 

Factor 1: 

Knowledge Absorbing 

Innovator 

Factor 2: 

Multinational 

CIS – Market Local -0.02 -0.10 

CIS – Market National 0.09 0.84 

CIS – Market EU 0.05 0.99 

CIS – Market Other 0.15 0.84 

CIS – Product Innovation 0.59 0.37 

CIS – Process Innovation 0.55 0.26 

CIS – Organisation Innovation 0.55 0.28 

CIS – Marketing Innovation 0.55 0.08 

Meadow – Development Coop 0.45 0.11 

Meadow – Daily learning 0.48 -0.02 

Meadow – Quality Evaluation  0.40 0.24 

Meadow – Data Doc Update 0.47 0.02 

Meadow – Customer Satisfaction 0.54 0.11 

Meadow – Employment Talk 0.54 0.12 

Proportion of variance explained 0.27 0.12 

n=790; based on CIS and Meadow data; Tetrachoric/Polychoric correlations; method: Principal Axis 

Factoring; number of eigenvalues greater than 1=2; Rotation method=Varimax;  

Kasier measure = 0.70 

Correlation with size  

Variables 

Factor 1: 

Knowledge Absorbing 

Innovator 

Factor 2: 

Multinational 

Size 0.15*** 0.51*** 

Polyserial correlation, p-value based on Wald-test, *** Significance at 1% level 
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Scoring coefficients  

 

Variables 

Factor 1: 

Knowledge Absorbing 

Innovator 

Factor 2: 

Multinational 

CIS – Market Local -0.01 -0.01 

CIS – Market National 0.00 0.04 

CIS – Market EU -0.36 1.12 

CIS – Market Other 0.16 -0.16 

CIS – Product Innovation 0.25 -0.05 

CIS – Process Innovation 0.13 0.05 

CIS – Organisation Innovation 0.18 -0.01 

CIS – Marketing Innovation 0.16 -0.06 

Meadow – Development Coop 0.10 0.03 

Meadow – Daily learning 0.13 -0.03 

Meadow – Quality Evaluation  0.12 -0.06 

Meadow – Data Doc Update 0.16 -0.06 

Meadow – Customer Satisfaction 0.16 0.04 

Meadow – Employment Talk 0.12 0.04 

Method = Regression on orthogonal case i.e. using regression methods on rotated factor, varimax 

rotation. 


