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Abstract 
 
Social networks have been portrayed as a driver of innovation, but little is known about 
their role for innovation in the Dutch printing industry. This sector is threatened by com-
moditization and consists mainly of small companies. Much prior innovation research has 
involved multinationals, while SMEs are becoming increasingly important for develop-
ment due to the fast pace of technological changes. Therefore, this study investigates the 
extent to which social capital explains differences in innovation performance.  
 
Our empirical examination of Dutch printing companies is based on data from a cross-
sectional survey about a comprehensive set of company characteristics, including social 
networks, strategy, finances and culture. Regression analysis was applied to test the 
research model.  
 
The results do not confirm the proposed positive effects of structural network density and 
relational tie strength on innovation performance. However the control variables for 
strategy and culture do show a positive relationship with innovation performance as 
expected. Consequently, directions for future research include extending the measures for 
social capital and further investigating the effect of other company characteristics.  
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1 Introduction 
 

he printing industry has been around for ages, and while new technologies provide 
opportunities for printing companies to offer new products, at the same time new 

communication channels and changing media consumption patterns of consumers have 
lead to declining revenues of printed media and advertising (GOC, 2009a). In the remain-
der of this introduction we describe the problem area and formulate the research questions 
this study addresses. Subsequently, we explain the approach to answer these questions and 
the scope of the study.   
 

1.1 Problem area 
Small and medium sized enterprises (SMEs) make up the majority of companies in the 
Dutch printing industry (GOC & KVGO, 2008), i.e. 98% has less than 100 fulltime equiv-
alents (fte).  It is a dynamic environment characterized by technological- and market 
changes, such as the digitization of production processes and extensive optimization of 
conventional production processes (Boczkowski & Ferris, 2005; Cox & Mowatt, 2003; 
EuropeanCommission, 2007; Hardstone, 2004; Nijhof & Streumer, 1998). In the current 
situation, printing products are indistinguishable commodities to a buyer, which sets off 
price competition (Anderson & Narus, 1998; Matthyssens, Vandenbempt, & Berghman, 
2006).   
 
As the sector makes most of its revenue from traditional print products (GOC, 2009b), 
which are based on mature technology, it is no surprise that all their products and services 
reach a commodity status sooner or later. Most companies have difficulties offering new 
products and services with distinctive customer value, which is the difference between the 
benefits perceived and costs paid by the customer (Khalifa, 2004; Lindgreen & Wynstra, 
2005). Basically, opportunities provided by offering products based on new technologies 
such as digitization, translate to only a fraction of the sectors total revenues (GOC & 
KVGO, 2009). Even though companies aim to maintain healthy profit margins by optimiz-
ing their production processes and enhancing their offered services, this is not easy to 
achieve. Ultimately, many SMEs in the Dutch printing industry are struggling to differen-
tiate themselves and to enhance their value propositions, as they need to cope with com-
moditization in their industry. 
  
The problem of commoditization is recognized in current research as a process that dimin-
ishes the competitive differentiation potential (Matthyssens & Vandenbempt, 2008; Ulaga 
& Eggert, 2006) and consequently deteriorates the financial position of any organization.  
On the whole, it is the result of market dynamics in which buyers perceive products and 
services to be homogeneous across suppliers, and price becomes their prime-buying 
criterion (Rangan & Bowman, 1992).  
 
Innovation in general is seen as a remedy to overcome the problem of commoditization 
(Matthyssens et al., 2006; Sood & Tellis, 2005), by achieving sustained competitive 
advantages and renew  mature businesses (Stopford & Baden-Fuller, 1994).  A commodi-
tized market, as the printing industry in particular, calls for a a non-price differentiation 
strategy based on product or service innovation (Matthyssens & Vandenbempt, 2008), 
because not all the (small) companies can simultaneously pull off a price leadership 
strategy: only companies that are devoted exclusively to a low-price strategy may be able 
to achieve the necessary scale efficiencies and cost reductions. Moreover, increasing 
operational efficiency is not an option when production processes are already mature 
across the industry (Porter, 1996).  
 
Although innovation is generally agreed upon to contribute to business performance (Tsai, 
2001), there is little known about the drivers of innovativeness (Hult, Hurley, & Knight, 
2004) and managing the innovation process is complex (Faems, Van Looy, & Debackere, 
2005). While much innovation research has involved multinational companies that use 

T 
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patents to protect their technological inventions, it is assumed that similar innovation 
enhancing principles apply to small companies. 
 
For SMEs however, developing innovations is a risky activity, because resources support-
ing innovation are relatively scarce in small firms compared to large firms (Rammer, 
Czarnitzki, & Spielkamp, 2009). Basically, SMEs do not enjoy the benefits of an estab-
lished reputation when marketing new products, furthermore in-house R&D activities 
incur particular financial liabilities due to high fixed costs and high minimum investments, 
and many do not engage in any R&D activity at all (Rammer et al., 2009).  
 
Nevertheless, small companies are crucially important for innovation in general. Currently 
it is shown that on the one hand technological innovations increasingly involve multiple 
organizational aspects (Groen, De Weerd-Nederhof, Kerssens-van Drongelen, Badoux, & 
Olthuis, 2002), while on the other hand companies specialize to cope with the fast pace of 
technological developments. As a result, development activities are being carried out in 
heterogeneous networks of both large and small firms (Groen et al., 2002).  In view of 
these developments and the need to minimize cost as mentioned above, companies must 
strategically cooperate with each other, even though this involves risk and complexity 
(Hanna & Walsh, 2002). Ultimately, small companies rely on social networks, external 
sources of information and new technology to manage their human resource and network 
assets to achieve innovation success (Rammer et al., 2009).  
 
Although social networks have been portrayed as a way to drive innovation, little is known 
about their role and importance for innovation in the Dutch printing sector. Therefore, this 
study investigates the role of social networks for the innovation performance of small 
companies. Especially in the current market situation of Dutch printing companies, it is 
crucial that they address the complexities and challenges associated with managing for 
higher innovation performance. 
 

1.2 Research question 
In order to approach the innovation performance of Dutch printing companies, we first 
need to know what valid measurements of innovation performance are. Subsequently we 
can investigate which organizational factors genuinely determine innovation performance. 
The chosen scope of the final analysis is one category of determinants, which relate to the 
social network capital of a firm. Our research question is thus:  
 
To what extent does social capital explain differences in innovation performance? 
 
Answers to this research question allow us to better explain related theories with data from 
the empirical setting of the Dutch printing industry. Incidentally the study could shed light 
on what type of innovation performance factors are needed to support the management of 
SME’s in the Dutch printing companies.   
 

1.3 Subjects 
The target population for our innovation performance study holds companies from the 
printing sector in The Netherlands, of which there were 2.578 in 2009. While the average 
company size is 15 fte, almost two-thirds of the companies have less than 10 employees1, 
and only 45 companies have more than 100 fte (GOC & KVGO, 2009). Figure 1 shows on 
the left the percentage of all the companies that falls in to the size classes indicated by the 
number of fte. Interestingly, while two-thirds of the companies are smaller than 10 fte, 
these companies employ only 15% of the sector’s total workforce of 39.574, as shown in 
the right pie chart of Figure 1: The blue and green area represents 15% of the sector’s total 
workforce, and is employed by companies of 9 fte or less. The main activity of a company 
refers to a specialization in the printing production process: prepress is the main activity at 

                                                             
1 In 2009, about 970 companies, or 38% of the sector were larger than 9 fte  (GOC & 
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9% of the companies, 7% specialize in finishing, 11% do other print-related activities and 
73% have print production as their main activity. These print production companies 
generated 92% of the sector’s total 7.7 billion Euro revenues in 2008 (GOC, 2009b).  
 

 
Figure 1 Number of companies and workers by company employment size class  

Source: Own analysis, data from GOC & KVGO (2009) 
 

The growth of new services relates to the degree of innovation in the sector. The five 
fastest growing innovations in the sector include, in ascending order, the introduction of 
digital printing systems, communication design consultancy, new distribution services, 
large format plotters and printing-on-demand applications (GOC & KVGO, 2009). Re-
garding geographical location, most companies are found in Noord-Holland, Noord-
Brabant, Zuid-Holland, and Gelderland (20, 16, 14 and 13% resp.), followed by Utrecht 
and Overijssel which each have almost 10% of the companies (GOC, 2009b). Now that we 
have an impression of the population we turn to our sample and sampling procedure.   
 

1.4 Research approach 
To answer the research question we started with a study on literature about firm-level 
innovation and organizational determinants that is relevant for the empirical analysis, 
while taking into account the scope of our study. From there a model was specified that 
relates the effect of organizational characteristics to innovation performance. The model 
was constructed to test explanations from theory by a regression analysis.   
 
The basic data used in this study was collected from a cross-sectional survey, which was 
previously developed for benchmarking companies in the Dutch printing industry. The 
measures in the questionnaire concern company characteristics from topics that included a 
company’s social network, strategy, culture, finances and new products introduced in the 
last three years. A particular subset of this data was available for our analysis.  The ques-
tionnaire itself is included in the appendix. We obtained 31 observations from a total 
population of more than 2500 companies using convenience sampling methods. Checking 
the instrument validity was excluded from the scope of this study, because it was stated by 
the developer of the questionnaire, that it consists of already verified concepts (Habets, 
2008). Due to the convenience sampling the results of this study can not be generalized for 
the whole population, and it should be used only cautiously in management practice, i.e. 
decisions can not be based on these results alone.  
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2 Theoretical framework 
 

2.1 Introduction 
This chapter introduces the theoretical prerequisites to examine the relationship between 
social capital and innovation performance in the Dutch printing sector. To that end the 
concepts should be sufficiently concrete to serve as a research instrument, and also suffi-
ciently broad to include the multidimensional aspects of an active business. For this 
purpose the 4S model (Groen, 2005) will be explained because it provides a framework for 
organizational determinants. Furthermore it will be explained how the selection of innova-
tion performance variables is appropriate for this study.   
 

2.2 Innovation 
Innovation is widely acclaimed, in industrial marketing as well as strategic management 
literature, to lead to sustained competitive advantages and to renewal of mature businesses 
(Stopford & Baden-Fuller, 1994). From a firm-level perspective, innovation leads to new 
products, processes and services, and allows a firm to reduce its production costs, access 
new markets or develop new ways of doing things.  In other words, innovation perfor-
mance is critical to the survival of companies in a changing industry.   
  
The process of innovation adoption encompasses the generation, development and imple-
mentation of new ideas or behaviors (Damanpour, 1991). Taking this further, Garcia and 
Calantone (2002) stress the essential combination of a technology-based invention leading 
to a market introduction. In line with these scholars, this study defines innovation as “the 
process that results in a product- or service offering on the market that is new to the 
organization”. 
 

2.3 Innovation performance 
The characterization of the innovation variable is a recurring problem in the existing body 
of research (Hoffman, Parejo, Bessant, & Perren, 1998). In the aim to understand innova-
tion performance issues, progress in understanding will primarily come from the quality, 
relevance and scope of our data and the efforts to improve them (Mairesse & Kremp, 
1993; Mairesse & Sassenou, 1991).  
 
To get a grip on indicators of innovation output performance, possible starting points are 
the literature on process innovations measures, new product development or entrepreneur-
ship. In the literature on key success factors associated with new product development, 
several useful reviews can be identified, such as Montoya-Weiss and Calantone (1994) and 
Cooper and Kleinschmidt (1995); their studies develop conceptualizations of output 
performance, which include financial, temporal, market and product related factors. 
Literature indicates that there are a considerable number of measures recognizing the 
strategic importance of innovation, from the position of either the product or the firm, as 
for example in Kleinschmidt and Cooper (1991). The way customers perceive a product’s 
superiority in relation to competitive products, noted as product advantage by Song and 
Parry’s (1996), is also indicated by recent SME related innovation performance studies 
(Oke, Burke, & Myers, 2007). In the same way process-related cost measures are also 
among the frequently used performance indicators (Driva, Pawar, & Menon, 2001).  
 
According to Garcia and Calantone (2002), an innovation must have been diffused into the 
marketplace, and consequently it must have received contributions from production, 
marketing and other parts of an organization, as well as information exchange with various 
sectors of the external environment. This implies the necessity of a multidimensional 
research approach to organizational determinants of innovation performance (Frishammar 
& Åke Hörte, 2005). In other words, it is relevant to study multiple internal aspects of an 
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organization, as well as the characteristics of the network in which the information ex-
change occurs.  
 
Many companies realize the potential benefits of innovation investments and are keen to 
develop indicators to measure the extent of their investments and their innovation capabil-
ity (Tin, 2005). A comprehensive study about measuring innovation at businesses indicat-
ed that a division can be made between two types of innovation measures (Kuczmarski & 
Shapiro, 2000): first, the innovation performance metrics that measure growth, and second 
the innovation program metrics that measure program management and control. The 
performance measures include return on innovation investment, new product success rate, 
the growth impact (revenues from new products in the last 3 years), and the success rate 
(the total number of new products commercialized in the last 3 years). The innovation 
program metrics include the innovation-portfolio mix, innovation revenues per employee, 
the number of full time equivalent employees devoted to innovation and the time to 
market.  
 

2.4 Innovation performance measures in context 
SMEs can have advantages over larger companies in the innovation process such as rapid 
response to external opportunities and efficient internal communication, but they also face 
challenges such as the inability to spread risk over a portfolio of new products or acquiring 
the financial resources to enter new markets and sustain longer term R&D. SMEs can 
particularly suffer from disadvantages in establishing the appropriate network of contacts 
that can link them with important sources of scientific knowledge and technological 
expertise (Hoffman et al., 1998).  
 
Literature shows some common features of SMEs regarding their innovative activities. For 
example in the review by Hoffman et al. (1998) it is pointed out that they:  

- are more likely to involve product innovation than process innovation;  
- are focused on producing products for niche markets rather than mass markets; 
- will generate incremental as well as radical innovations; 
- will frequently involve some form of external linkage;  
- are likely to be associated with “growth in output, turnover and employment — 

thus implying that weak firms (little or no growth) are either not successful inno-
vators or are overcome by their weakness in other aspects of the competitive 
struggle.”; and 

- will often not translate directly into improved firm performance, or specifically 
greater profitability.  

The latter is supported by for example Hall (1991) and Oakey, Rothwell, and Cooper 
(1988), who found no evidence of a correlation between R&D investment and firm growth 
or patenting activity at the firms who performed development activities. Similarly, Ram-
mer et al. (2009) pointed out that patents in itself do not indicate whether a company 
capitalized the new technological knowledge by a successful market introduction.  
 
Measures and indicators are a key component of any innovation performance model 
irrespective of the type of company. From an academic standpoint, an appropriate selec-
tion of metrics is a process governed by purpose and context (Kerssens-van Drongelen, 
1999). Many studies on innovation in the SME context fall short in measuring innovation 
performance comprehensively, and lack to explore the link between innovative inputs 
(observed either directly or by proxy) to innovative outputs or even firm performance 
(Hoffman et al., 1998). As indicated by the research question it will be explained what 
makes an innovation performance measure useful in our setting. The following criteria 
were used while selecting the initial SME innovation performance indicators from litera-
ture.  
 
First, the measures should distinguish between more and less successful innovations, as 
argued by Rammer et al. (2009). They should indicate whether a firm has introduced a 
certain type of innovation during a given period of time and capture the significance of 
these innovations in a firm’s total activities (Rammer et al., 2009). Second, the measures 
must match or reflect the characteristics of the innovation activities found at SMEs. For 
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example when few SMEs have patents, then tracking patent submissions would ignore the 
majority of their innovations. Also when only larger SMEs may have clearly determined 
procedures and processes then the measures should not focus on process innovations. 
Subsequently, given the large relative differences in size between SMEs, a measure has to 
be neutral to firm size or needs to match with firm size (Rammer et al., 2009). Further-
more, it will be considered whether the cost/benefit relationship is sensible in terms of data 
availability or resources needed to collect data. It is not within the scope of this study to 
create a completely new questionnaire for example. The measures should be specific, 
understandable by the respondents and measurable. Finally the variables to use in this 
study are in practice constrained by the limited resources and data available. As a result the 
following measures were considered in respect to our research question. 
 
The number of commercialized innovations in the last three years: Basically, when aiming 
to uncover the organizational characteristics that determine innovation, we want to mini-
mize the influence of different types and attributes of an innovation itself, relative to the 
weight of organizational characteristics such as social capital. To this end, not just the 
details of a single innovation are studied, but we incorporate a number of innovations 
realized over three years into the innovation performance measure (Damanpour, 1991). 
The measure reflects the quality of planning the innovation activities and provides insight 
about the amount of innovation output.  
 
The time to market these innovations: Empirical studies on innovation performance typi-
cally use output indicators such as patents or sales with new products (see Kleinknecht, 
Montfort, & Brouwer (2002)). Yet small firms seldom have patents due to high costs of 
registering and defending their intellectual property rights (Soete, 1979; Acs & Audretsch, 
1988, 1991)). The time to market however reflects the efficiency of the R&D process 
(Kuczmarski & Shapiro, 2000), and proxies for the relative complexity and importance of 
the innovations.  
 
The share of new product sales vs. total sales over the last 3 years: In many studies the 
share of sales generated by new products is used as a performance indicator (see e.g. 
Ahuja, 2000; Belderbos, Carree, & Lokshin, 2004; Lööf & Heshmati, 2002). It relates to 
the contribution to firm growth (Kuczmarski & Shapiro, 2000). The main drawback of this 
metric, brought up by Rammer et al. (2009), is that it only focuses on product innovation, 
while cost-saving process enhancements can be of importance when following a price 
differentiation strategy. However, it is unlikely that there is room for such a strategy in our 
research setting because processes are already efficient and small companies lack the size 
required to achieve economies of scale, as we argued in chapter one.  Hence, we include 
the share of new product sales with respect to total sales in our study because it meets our 
criteria and it is a good indicator to distinguish firms by innovation performance (Lööf & 
Heshmati, 2002).  
 
The related value addition for customers, as perceived by the respondent:  The premise is 
that innovative firms are able to create sufficient added value for customers, which origi-
nates from efficient production and good profit margins. This captures the significance of 
the innovations.   
 
Labor productivity:  Another measure selected as an innovation output indicator is the 
level of labor productivity expressed as the value added per fte. The variable was proposed 
by Lööf and Heshmati (2002) and Faems et al. (2005). This quantitative measure is neutral 
to firm size and can be derived from annual reports.  
 
Work force growth:  With regard to innovation performance, the growth of the workforce 
is a prevalent measure of firm performance according to Audretsch and Feldman (2004). 
Therefore data was collected on this variable, which was measured as the rate of change in 
the number of employed full time equivalents (fte) over the last 3 years. At very small 
companies, an entrepreneur usually knows exactly who recently worked for him, and 
larger companies tend to have detailed accountant reports or social security administration 
data.  
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To summarize, the following six quantitative innovation performance measures are identi-
fied from literature to measure innovation performance at Dutch printing SMEs. 

• The number of commercialized innovations in the last three years.  
• The time to market of these innovations.  
• The share of new product sales vs. total sales over the last 3 years. 
• The related value addition for customers, as perceived by the respondent.  
• Labor productivity. 
• Work force growth. 

 

2.5 The 4S model 
Given the need for a social network component in order to answer our research question, 
we selected the 4S model of Groen (2002), who based his work on Parsons (1951), for our 
study. This model specifically addresses organizations as actors and the effects of the 
interactions with other actors, in which the level of analysis depends on the research 
questions at hand.  Primarily, the 4S model is useful for analyzing concrete streams of 
actions in an organizational context. The underlying assumption is that the sustainability of 
a business over time depends on processes and organizational capabilities that can be 
categorized into four major capitals: i.e. strategic, economic, cultural and social capital. 
Because the model does not preclude potential factors of influence, the 4S model is useful 
for research on innovativeness by analyzing actions in the full organizational context.  
Also, the 4S model is informative because it offers the possibility to investigate what types 
of capitals are present in the firms.  
 

2.5.1 Strategic capital 
Strategic capital is “the set of capacities that enables actors to decide on goals and to 
control resources and other actors to attain them” (Groen, Wakkee, & De Weerd-
Nederhof, 2008), through power, authority and influence, e.g. that a company has in its 
network. In order to be innovative an organization needs a supporting strategy.  The 
strategic dimension considers an organizations orientation towards attaining its goals.   
The business strategy contains the long-term goals that are the basis for all decisions on 
the short term. Different innovation activities form the innovation strategy, of which 
empirical studies have demonstrated its significance to determining innovation perfor-
mance (Cassiman & Veugelers, 2006). A high strategic capital is associated with more 
success in creating and exploiting opportunities. Accordingly, we propose a positive 
relationship between the strategic dimension and innovation performance using the con-
structs of market orientation and entrepreneurial orientation.  

Market Orientation 
This capability is “the organization culture that most effectively and efficiently creates the 
necessary behaviors for the creation of superior value for buyers and thus, continuous 
superior performance for the business” (Narver & Slater, 1990). It leads to well adapted 
products and fosters gradual innovation. Radical innovations however are less likely 
because competitors or customers lack full technology awareness and complete infor-
mation about the latest market trends. Market orientation comprises the following three 
items that are considered to be equally important (Narver & Slater, 1990): 
• Customer orientation is the most fundamental aspect of business as stated by Han, 

Kim, and Srivastava (1998). The rationale behind the customer orientation is the mar-
keting concept that always puts the interest of customers first. 

• Competitor orientation could lead to incompleteness of the business strategy. As 
competitors also aim to add value and gain market share through the introduction of 
new technologies. Monitoring competitor’s moves is crucial, because threatening 
moves should be answered as soon as possible by a reactive strategy. 

• Inter-functional coordination is where customer and competitor orientation come 
together. The benefits derived from the information should consequently be shared 
with others within the organization and lead to action. It relates to the process that 
transforms a company into a solid competitive team.  
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Entrepreneurial orientation 
This capability determines the level of ambition and the reach of entrepreneurial actions 
aimed at exploiting business opportunities. The concept recognizes differences in ambition 
level and action orientation, by characterizing several processes: innovativeness, risk 
taking, pro-activeness and competitive aggressiveness (Groen, 2005; Lumpkin & Dess, 
1996, 2001).  
• Innovativeness reflects engagement in and support of new ideas, novelty, experimen-

tation and creative processes that may result in new products services or technological 
processes. 

• Risk taking can be defined as the degree to which managers are wiling to make large 
resource commitments, and keep in mind the chance of failures. All businesses con-
cern risks only entrepreneurs perceive the same risk lower than others. 

• Pro-activeness reflects the ability of the entrepreneur to anticipate on coming prob-
lems. Pro-activeness is for early stage firms more important than for firms in mature 
industries were an abundance of new business opportunities is unlikely. 

• Competitive Aggressiveness refers to the challenge a firm conducts to outperform its 
rivals and secure their position on the market. This is a typical behavior of US firms 
and might therefore not always apply to companies in the Dutch printing industry. Ri-
valry in mature industries is usually more intense, thus in such a case a higher score 
could bring better prospects. 

2.5.2 Economic capital 
Economic capital is a “set of mobile resources that are potentially usable in exchange 
relationships between the actor and its environment in processes of acquisition, disposal or 
selling” (Groen et al., 2008). Money makes up the most general economic capital, being 
not directly linked to a specific goal. The businesses can use it for example to increase 
efficiency or to make investments in new technology. It general, economic capital is a 
resource that is not in itself directly tied to a particular goal (Kraaijenbrink, Wijnhoven, & 
Groen, 2007). 
 
Central to the economic dimension is the set of resources, which are typically measured in 
monetary terms that can be used in ‘exchange relationships between the actor and its 
environment in processes of acquisition, disposal or selling’ (Groen et al., 2008). The 
resources in themselves are however not tied to one particular goal. The economic dimen-
sion relates to a firm’s capability of optimizing its processes to become efficient (Groen, 
2005). Companies seek the most efficient scale of production of goods, services and R&D 
outputs, thereby attempting to beat the competition by using money (Groen et al., 2008). 
Groen (2005) implies that a minimum level of economic capital is required to sustain 
innovation performance. One could consequently reason that an efficiently operating 
company is likely to have the means available that can be devoted to innovation. The 
companies that deliberately invest in innovation are expected to score better on innovation 
performance indicators than those who don’t. Therefore we propose a positive relationship 
between the economic dimension and innovation performance.  
 
We contemplated the inclusion of an efficiency variable for exploratory purposes, but a 
causal relationship between financial efficiency and innovation performance is ambiguous 
due to interplay of the different dimensions, see e.g. Parsons (1951). The average value 
added per employee (fte) could be used as an efficiency indicator relating to labor produc-
tivity. The advantage of added value instead of sales per employee is that value added is 
less cost sensitive than sales (Cooke, 1994). “Value added is the difference between total 
operating results and the costs of the goods and services, which are necessary to achieve 
results” (Sels et al., 2006). Measuring the correct added value at the companies was 
difficult because the questionnaire had not clearly defined how it should be calculated, and 
companies had different accounting practices, diminishing the usefulness of the data 
obtained through this single question. Combined with the ambiguity in theory and lack of 
data, this variable could not be analyzed. 
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2.5.3 Cultural capital 
Cultural capital is “the set of values, norms, beliefs, assumptions, symbols, rule sets, 
behaviors and artifacts that define the actor in relation to other actors and environment” 
(Groen et al., 2008). This capital determines the ability, values, and methods to adapt to a 
changing environment in an efficient way and therefore the capacity to innovate and reach 
the goals set by the company (Groen, During, & Weaver, 2002). 
 
Knowing how to do things effectively and efficiently leads to a fixed pattern of skills, and 
certain behaviors, values and methods of dealing with certain situations that are supported 
whereas others are not in terms of the goals set by the firm (Groen et al., 2002). The 
cultural dimension thereby involves the ability to maintain patterns of actions in a system, 
which includes adapting to new opportunities developed in the firm as well as changes in 
the environment. The resources that support the cultural dimension are knowledge, experi-
ence, technology and climate (Shane, 2000; Ekvall, 1996). 
 
Innovation performance depends on the extent to which the cultural dimensions are 
aligned with the goals of the company and the network it is in. This is related to the social 
network dimension, because learning and the transfer of know-how usually occurs in 
relationships between people. The role of trust and knowledge exchange is further dis-
cussed in the section of the social network dimension.  
 

2.5.4 Social capital  
Social capital is “the set of network relations through which actors can utilize, employ or 
enjoy the benefits of capital that is controlled or owned by other actors” (Groen et al., 
2008). In other words, social capital is the network, through which all the necessary 
capitals can be obtained.  
 
The principle of social capital is that goodwill in the fabric of social relations between 
people, allows them to access resources via others, and can result in performance benefits 
(Adler & Kwon, 2002; Granovetter, 1992). In academic literature, there is increasing 
consensus that a firm’s position in a network of inter-firm relationships matters for its 
innovative performance (Ahuja, 2000; Gilsing, Nooteboom, Vanhaverbeke, Duysters, & 
van den Oord, 2008; Hansen, 2002; Gabbay & Zuckerman, 1998; Tsai & Ghoshal, 1998; 
Rogers, 1995; Burt, 1987). However, there is an ongoing discussion in literature about the 
most beneficial network structure (McEvily & Zaheer, 1999; Gilsing et al., 2008; Gilsing 
& Duysters, 2008). The validity of the arguments by Burt, favoring structural holes, is put 
against the views of Coleman (1988), favoring dense, closed networks (McEvily & Za-
heer, 1999; Gilsing et al., 2008) and the tie strength concept of Granovetter (1973).  
 
Empirical findings suggest that social capital is multifaceted and both structural and 
relational dimensions are necessary for innovation performance (Moran, 2005). The 
structural embeddedness engenders the variety of resources within an actor’s reach, while 
the strength of ties influences the extent to which they are utilized (Moran, 2005). At the 
individual’s dyad level, Moran (2005) finds considerable advantages from relational 
embeddedness, while studies at the network level have shown that the configuration of an 
alliance network also affect innovation (Ahuja, 2000; Gilsing et al., 2008; McEvily & 
Zaheer, 1999). These have however not lead to an universally optimal network structure 
(Gilsing & Duysters, 2008; Burt, 2005; Coleman, 1994). 
 
In recent work, Burt (2005) somewhat settles the tension by introducing the structural 
autonomy model, which predicts that individual performance depends on both closure 
within group and brokerage beyond group. Even so, Burt and others take a strong univer-
salistic tone, generalizing assertions without really testing it on a variety of firms in 
different environmental contexts (Gilsing & Duysters, 2008; Comet, 2007; Ahuja, 2000). 
In relation to performance, Rowley, Behrens, & Krackhardt (2000) concur that the indus-
try context matters, but additionally argue that relational and structural embeddedness have 
been treated as independent constructs in past literature.  
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Structural embeddedness 
The structural perspective on social capital is about the advantages arising from the con-
figuration of an actor’s network of contacts. Granovetter (1992) early on distinguished 
between the aggregate configuration of relations and the concrete personal relations. 
Nahapiet and Ghoshal (1998, p. 244) provide a refined definition of structural embed-
dedness as: ‘the impersonal configuration of linkages between people or units’ and include 
several structural features. Burt's (2005) argument deals with the empty spaces that sepa-
rate clusters: the structural holes. These are formed by having non-redundant contacts in a 
focal firm’s advice network, which means that the contacts are not linked to one another 
(McEvily & Zaheer, 1999).  

Relational embeddedness 
Alongside the benefits and costs of a certain network structure stands the issue regarding 
the quality and nature of one’s relationships. Relational embeddedness is defined as the 
‘personal relationships people have developed with each other through a history of interac-
tions’ (Nahapiet & Ghoshal, 1998). Granovetter (1973) introduced the concept of relation-
al embeddedness as tie strength. He states that the tie strength of a relationship is a combi-
nation the amount of time, the emotional intensity (mutual confiding), and the reciprocal 
services. Strong ties are characterized by relationships that are intensive, frequent and 
possess informational resources that one already has.  
 
Granovetter also links strong ties to the structural embeddedness concept: they are associ-
ated with a dense cluster of actors who are mutually connected. Information circulating in 
such a densely connected cluster between people that interact frequently is likely to be 
redundant (Granovetter, 1973; McEvily & Zaheer, 1999). Weak ties are formed between 
people who are loosely connected, and usually operate in different networks. When one’s 
contacts are themselves unacquainted, they are likely to offer access to heterogeneous and 
thereby non-redundant sources of information and resources. 

Network structure implications for innovation performance 
It is relevant to investigate the mechanisms through which social capital influences innova-
tion performance, as organizations that use their collective expertise and knowledge are 
likely to be more innovative, efficient and effective in the marketplace (Grant, 1996).  
 
Ahuja (2000)shows that a focal firm’s network structure enhances innovation performance 
by providing resource sharing benefits and knowledge spillover benefits. Actors who are 
integrated in dense clusters or multiplex relations face different sets of resources and 
constraints (Moody & White, 2003). Embeddedness provides variation in acquisition of 
competitive capabilities (McEvily & Zaheer, 1999). Embedded ties provide the greatest 
access to the benefits circulating in the network and are characterized by a high level of 
information exchange, trust, and joint problem-solving arrangements, which allow firms to 
rapidly capitalize on the opportunities afforded by the network (Uzzi, 1996; Romo & 
Schwartz, 1995). At a firm’s network level, alliances between companies facilitate the 
sharing of information, through which firm’s can obtain complementary know-how. The 
speed of knowledge diffusion and efficiency of cooperation is higher if partners have a 
good understanding of the relevant issues at hand (Gilsing, 2005). The underlying assump-
tion is that the extent to which firms can learn from external knowledge depends upon the 
similarity of the partners’ knowledge bases, which is the concept of absorptive capacity, as 
established by the influential Cohen and Levinthal (1990). Burt (1995) extensively devel-
oped the advantages conferred by having structural holes. People who bridge these holes 
are supposed to have access to more new opportunities and ideas. Additionally, their 
brokerage position is a source of timing, referrals and control. Greater autonomy and 
control helps managers execute the tasks required for innovation, as both Bower (1970)and 
Burgelman (1983) pointed out. Burt (1995) considers the efficiency of network structures 
and highlights that there are costs associated with maintaining contacts, which has implica-
tions for the most efficient network structure. To summarize, a network structure engen-
ders resource sharing, information and control advantages that contribute to innovation 
performance.  
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Network relationship level implications for innovation performance 
Broadening the view beyond network structure, to what extent does the quality of relation-
ships (ties) matter? Literature shows that strong ties have two primary advantages (Rowley 
et al., 2000). 
 
First, strong ties have a positive effect on the exchange of useful knowledge (Levin & 
Cross, 2004). Although an actor could access several information sources within the reach 
of his network, personal experience and the quality of past interactions will establish 
which sources are likely to be approached and how much of their potential may be realized 
(Moran, 2005): ‘strong ties have greater motivation to be of assistance and are typically 
more easily available’ (Granovetter, 1983). 
 
Second, strong ties support the development of relational trust and cooperation (Uzzi, 
1996; Granovetter, 1985; Ahuja, 2000). Partners with strong ties are more likely to devel-
op joint problem-solving arrangements and abandon individual short-term interests (Uzzi, 
1996). Levin and Cross (2004) point out that trust mediates the link between strong ties 
and knowledge sharing. Moreover, the presence of trust is a precondition to uncover the 
benefits from the receipt of useful information through weak and strong ties (Levin & 
Cross, 2004; Ahuja, 2000). Trust can on the other hand also be linked to the structural 
network concept through closure: In closed, densely structured networks with many 
connections, opportunistic behavior of other firms will be detected more quickly than in 
networks with many structural holes (Coleman, 1988). Summarizing, strong ties and 
relational trust contribute to performance.  
 

2.6 Hypothesis development 
We formulate hypotheses for the setting of this study, in which innovation performance is 
considered the past result of successfully bringing new products and services on the 
market and exploiting them. When innovations need to be exploited, then strong tie 
strength is beneficial. At an individual actor’s level, empirical work shows that ‘relational 
embeddedness plays a stronger role in explaining innovation-oriented tasks’ (Moran, 
2005). At a firm level, cooperation between parties in a network enables them to effective-
ly develop and market new products and services, thus resulting in a higher innovation 
performance. A core of strong ties enhances the dynamic innovative capability of firms by 
increasing the probability of firms participating in knowledge-intensive networks (Uzzi, 
1997).  Regarding structural embeddedness, a structurally dense network composed of 
relationships with many redundant ties would facilitate the development of trust and 
cooperation (Coleman, 1988; McEvily & Zaheer, 1999).  
 
To answer the research question two hypotheses regarding social capital and innovation 
are tested in this study:  
 
H1: The higher the density of the firm’s network, the better the innovation performance. 
H2: The greater the firm’s tie strength, the better the innovation performance. 
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3 Methodology 
 

3.1 Introduction 
In this chapter the theoretical model, as proposed in the previous chapter, will be tested 
using data collected with a cross-sectional survey. Furthermore, we discuss certain issues 
that could have an impact on the results of the research. For example, as this study started 
in 2009, I started the project marketing and data collection phase for the Innovation 
Performance Benchmark research project at NIKOS, University of Twente, in which 
Dutch printing companies are benchmarked by innovation performance. Considering the 
limited scope of my thesis project however, this lead to leaving the project eventually. A 
small subset of the IPB data that was collected was made available for my thesis project. 
In the following sections the sampling procedures and measures are described. The regres-
sion analysis results will be presented in the next chapter. 
 

3.2 Sampling methods and response 
In this section we describe the technique that we used for collecting data. We collected 
data in accordance with the sampling approach used in the IPB project. A sample was 
taken from all the companies in the Dutch printing industry, because it was not possible to 
survey all the companies with the resources available. Our data collection consisted of 
several parallel activities and the sampling methods can be characterized as convenience 
sampling.  
 
Companies were pro-actively approached to participate in our survey. We used out-bound 
phone marketing and presentations at seminars for graphics industry professionals to 
generate leads and make an appointment for a visit by a researcher. More importantly, 
many companies were included in our sample through referrals from initial subjects or 
from the researchers own social network.  
 
Initially, our data collection started by calling companies that were conveniently, thus non-
randomly, selected from a data file that contained 229 companies that were member of the 
industry’s trade organization KVGO. All of them were located in postal code area 7000-
7999, which includes most parts of Overijssel and Drenthe.  
 
In addition, a few companies were selected from a data file that contained 725 customers 
in The Netherlands of the company ‘Dienstencentrum’, which offers consultancy services 
for printing companies. Due to the use of referrals and other leads the sampled companies 
were mostly, but certainly not exclusively sourced from these data files. 
 
When calling companies to make an appointment for a visit, we imposed the following 
restrictions for our convenience. First, to qualify for follow-up and inclusion in the sample, 
companies had to have a minimum of eight fte. Second,  companies had to be active in 
business for at least five years, because most of the measures are about growth or changes 
over the past three years and larger companies tend to have more detailed (accounting) 
data available. Nevertheless these restrictions were not binding for the all the collected 
data or for our analysis, because the obtained dataset contained very few cases. In our 
sample, 39% of the companies are smaller than 11 fte, based on the original data we could 
analyze. As shown in chapter 1, about two thirds of all the companies in the target popula-
tion have 9 fte or less.   
 
After the data collection we estimated the response rate for the period during which data 
was being collected for this thesis. During one month 50 companies were approached. At 
least 21 responses were collected, bringing the response rate to at least 42%. Furthermore, 
at the end of that period there were 10 qualified leads (20% of the contacted companies) 
that would almost certainly result in an appointment after the next follow-up: e.g. the exact 
date and time for an appointment was not set, but the companies were qualified and 
interested to participate. Only 40% of the contacted companies were either not qualified or 
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did not want to participate. All in all these efforts resulted in an estimated response rate of 
62%. Even though these estimates provide an impression of the response during our data 
collection, the response in regard to the whole population is lower.  
 
In conclusion, the way data collection activities were performed is likely to have intro-
duced bias based on region, company size and personal preference.  More importantly the 
use of trade organization member lists, as well as customer lists of a consultancy company 
that specializes in enhancing printing businesses, comes with the risk of introducing more 
bias related to innovation in particular: companies that have received such advice in the 
past could already have a propensity towards enhancing their innovation processes.  

3.3 Data 
As described in the previous section we obtained the data from a cross-sectional survey 
from 32 respondents who were asked to fill out the survey for their own business unit. 
They represented 3 females and 29 males. The number of company (co) founders versus 
non-founders was 9 to 23. The number of owners versus non-owners was 23 to 9. The 
number of directors to managers was 25 to 7 and 11 out of 32 subjects were part of a larger 
holding company or group. Founder involvement, ownership and management function 
may lead to an overestimation of innovation performance because this reflects positive on 
the respondent.  
 
The average company size in our sample is 33 fte (σ = 47) and the average company age is 
57 years (σ = 32), which is different from the target population. In addition, more than two 
thirds of the companies in the sample are located in Overijssel, while less than 10% of the 
Dutch printing companies are located in this province.  

3.3.1 Quality of data 
This section discusses considerations regarding the quality and fitness of the data to be 
used in regression analysis to explain our theory.  The structured questionnaires are a 
widely used data-gathering technique in quantitative research. However, to be able to 
answer the detailed questions about various aspects of the company a certain level of 
involvement is necessary, yet a too high level of involvement may decrease the validity of 
the results (Schuman & Presser, 1996, chap. 10). The questionnaires were self-completed 
by the entrepreneurs or managers, which makes the data a subjective source, because their 
involvement, experience, expertise and possible ownership of the company may create a 
bias (Celsi & Olson, 1988).  
 
Given that companies that were approached to participate in the survey were customers of 
a consultancy company, and moreover they were invited to be benchmarked against others 
in the sector, therefore it is likely that just the innovative companies were eager to partici-
pate. In addition, the possibility exists that the respondents have overestimated their 
innovation performance measures in order to rank higher than their competitors.  
 
Especially when companies consider themselves much more innovative than their com-
petitors, they tend to underestimate the responses on (strategic capital) proactiveness and 
competitive aggressiveness items in entrepreneurial orientation (Lumpkin & Dess, 2001). 
 
Pairwise deletion of cases with missing values can be a problem if the missing values are 
not randomly distributed over the data set, or if there are many missing values. The varia-
ble for tie strength in the regression models was based on the average of 3 questions, and 
from one of the three, 26% of the 31 cases had missing values. However since the other 2 
questions did provide data for tie strength, the missing values are not visible in the results 
at first. Therefore we checked the robustness by repeating the analysis with a tie strength 
variable that included only the 2 questions for which there were no missing values, as well 
as with a dummy variable that indicated whether the first tie strength question was availa-
ble. The results of the analyses were similar enough to state that it would not change the 
conclusions of the study.  
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3.4 Measures 
This section presents the measurement of all the variables in the analysis. The operational-
ization of the concept of innovativeness was narrowed down to focus on the occurrence of 
innovation performance, ties strength (relational embeddedness) and network density 
(relational embeddedness). As “innovativeness is a strategic, cultural, social, and manage-
rial issue” (Välimäki, Niskanen, Tervonen, & Laurila, 2004) it leaves a lot of possibilities 
for different operationalizations. Particularly, as argued by Rogers (1998), innovativeness 
is such a multifaceted and complex organizational trait that there is no single measure that 
can capture the concept. 
 
For our analysis we used a reduced dataset. In contrast with the main IPB data set the 
following company attributes were not involved in our analysis:  age, size, structure,  
activity,  location, as well as the respondent characteristics and function together with the 
data collected of the questionnaire  on page 1, 2, 4, 5, 14, 15, 16 section 2, 18 (partly), 19, 
21 through 25 and onward, which additionally contain these items: total revenues, innova-
tion priorities, innovation capabilities, amount of innovation personnel, state of technolo-
gy, the amount of innovation personnel, type of social network contacts, type of coopera-
tion with partners, level of innovation activity in the network, growth of number of em-
ployees, the innovations the company completed in the last 3 years, their time to market 
and value addition, the contribution of network partners to an innovation and other charac-
teristics of a past innovation such as complexity.  
 

3.4.1 Dependent variables: innovation performance 
The dependent variable each regression model is a different operationlizations of innova-
tion performance. The dependent variable innovation performance IP1 is based on three 
items that are adapted and selected from Miller and Friesen (1982). These items are:  
 
• Nr.of.Innov.  :  The number of innovations in the last three years. 
• Time2market  :  The average time to market of the innovations. 
• ValueAdded  :  The value-added for customers as perceived by the respondent. 
 
One difference is that the respondents were asked about products or services instead of 
lines of products or services, because the firms in our study were generally much smaller 
than those studied by Miller and Friesen (1982). Furthermore, a more specific definition of 
innovation performance was used in our study and survey (see Chapter 2), based on 
Damanpour (1991) and Garcia and Calantone (2002). More innovations and/ or a longer 
development time and/ or higher perceived value contribute to a greater innovativeness 
and innovation performance.  
 
Innovation performance was also measured in a second model (variable IP2) by asking for 
the share of new product sales to total sales over the last three years. This concerns the 
share of sales that is related to innovative products partly or totally developed by the firm. 
The measure is based on the empirical study by Lööf and Heshmati (2002), who argued 
that it is a good indicator when distinguishing firms by innovation performance and found 
it to be independent of firm size. It must be noted that due to the accounting practices at 
the companies in the sample, a precise measure of these revenues was not possible, there-
fore the respondent would estimate.   
 
Before testing out hypotheses, we performed a principal component analysis on the varia-
bles measuring the innovation performance. In the resulting factor, three normalized 
innovation variables (Nr.of.Innov., Time2market, ValueAdded) have a similar component 
loading of about 0,8, while the fourth variable (NewProdSales) diverges at a loading  of 
0,545 (see Table 1). The component had an initial Eigenvalue of 2,37. Using the factor for 
our regression analysis would make it impossible to compare results to other data sets, 
because the factor is uniquely created with our data. Three variables loaded well together 
in the factor analysis; therefore we took their mean as the dependent variable IP1 in the 
regression analysis. A second model was defined with the fourth variable as IP2.  
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Table 1 Results of factor analysis - IP component matrix 
 Component 
 1 
Nr.of.Innov .800 
Time2market .833 
ValueAdded .852 
NewProdSales .545 
 

Eigenvalue  
 

2,37 
 
 
Two variables that were proposed in chapter 2 were excluded from the analysis. First, 
regarding labor productivity, serious measurement errors and interviewer bias problems 
occurred during data collection: from the definition in the questionnaire, it was unclear to 
the respondents and to the interviewers how the added value should be calculated exactly, 
which resulted in inconsistent measurements. Second, workforce growth data that we had 
collected was not available for analysis. 
 
 

3.4.2 Independent variables: social network capital  
An important factor of social capital is tie strength.  The tie strength is operationalized by 
three items that are adapted from McEvily and Zaheer (1999). Respondents were asked to 
about their five inter-company relationships that they regard the most important for inno-
vation. McEvily similarly asked for five relations of advisors who provide new knowledge. 
For each relative we captured the level of acquaintance, contact frequency and the duration 
of the relationship.  
 
More items were indicated by literature for the tie strength concept: we also captured the 
percentage of persons involved in the relationship at both the company and the partner, 
and asked for the reciprocal services in the relationship, measured as cooperation or 
innovation activity (survey page 16 item 2). They were measured on different ordinal 
scales.  However, the data of these items was not available to us. 
 
An important factor of the network factor is: density. Each respondent was asked to list the 
five most important business partners, not employed by the company, that can add to 
product- or service innovation. Subsequently we asked which ties there are between each 
partner. From this data the density of the network was calculated. This type of measure-
ment is adapted from McEvily and Zaheer (1999).   
 

3.4.3 Control variables 
The control variables are provided from each of the other three categories of the 4S model.  

Strategic capital 
Strategic capital was operationalized as entrepreneurial orientation, which was measured 
with 11 items on a 7 point Likert scale, based on Lumpkin & Dess (1996, 2001). 

Economic capital 
Studies on the determinants of innovation (e.g. Rogers 2004; Baum et al. 2000) provided 
evidence that the R&D activities of organizations can positively influence innovation 
performance. However others have argued that R&D investments at SMEs in particular do 
not lead to higher firm performance, see for example Hall (1991), Oakey et al. (1988) and 
Rammer et al. (2009), which means that the theoretical base as a determinant of innovation 
performance at SMEs is ambiguous.  A variable reflecting R&D activities was included in 
the survey: the percentage of R&D investments to total revenues in the last 3 years. There 
were however many measurement problems. Almost all of the SMEs did not have any 
formal R&D process or measurable R&D investments, even when they performed some 
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kind of innovation activities. The numbers were in most cases a lucky guess by the re-
searcher or the respondent. Moreover, the percentage of R&D investments to total reve-
nues correlated significantly (at p < 0.05) with firm size. All in all, this variable was 
excluded from the regression model.  
 
Another variable under consideration was the earnings before interest, taxes and amortiza-
tion (EBITA). Rogers (2004) found that the level of past profitability has little association 
with innovation and argues that the ability of a firm to finance innovation by itself is only 
an issue if there are capital market imperfections that prevent a firm from obtaining exter-
nal finance. Moreover, asking an entrepreneur or manager for EBITA or revenue (growth) 
is likely to provoke socially desirable responses. Many of the respondents did not want to 
provide all their accounting reports to verify the data. All things considered, the variable 
was excluded from the model.  
 
There were no other financial variables in the dataset that was available for this study. For 
the economic capital we therefore used the company size in full time equivalents (FTE). 
This is supported by Rogers (2004) who states that innovation varies across firm size. The 
measure collected through page one item five in the questionnaire was the exact company 
size in FTE, and we had available for our analysis the company size on an ordinal scale, 
ranging from <11, 11-20, 21-30, 31-40 and >40 FTE.  
 

Cultural capital 
Cultural capital is operationalized as knowledge level in the company (Shane, 2000). It is 
calculated as the average of education level, work experience and the percentage of train-
ing expenses versus revenues. Knowledge level was the only cultural variable that did not 
have abundant missing values. Alternative operationalizations for cultural capital had quite 
a lot of missing values, for example innovation climate had >26% missing values. 
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3.4.4 Constructs 
Table 2 below shows the constructs that were used in the regression analysis, the meas-
urement scale, abbreviation, and sources.  
 

Table 2 Measuring determinants and innovation performance 
    

Construct Scale Abbreviation References 

Innovation Performance *   IP1 and IP2   

# of commercialized innovations, 
last 3 years 

Scale Nr.of.Innov Frishammar & Hörte (2005),  
Cooper & Edget 2008, Coyne 2001 

Time to market of these innovations Scale Time2market     Frishammar & Hörte (2005),  
Cooper & Edget 2008, Coyne 2001 

Value-added for the customer 
perceived by the respondent 

Ordinal ValueAdded Frishammar & Hörte (2005),  
Cooper & Edget 2008, Coyne 2001 

New product sales/total sales (%), 
last 3 years 

Scale NewProdSales 
(IP2) 

Lööf & Heshmati 2002 

Social capital      

Ego-network density Scale SO Density McEvily & Zaheer (1999) 

Tie strength Scale SO Tie Strength Granovetter (1973),  
McEvily & Zaheer (1999) 

Strategic capital     

Entrepreneurial orientation Ordinal SC EO Lumpkin & Dess (1996, 2001) 

Economic Capital      

Company size in full time equiva-
lents 

Ordinal EC FTE  

Cultural capital     

Climate: Knlowledge Ordinal CC Knowledge Shane (2000) 

(*) The number of innovations was measured as an integer.  The development time, or the 
time to market of these innovations was measured on a five item ordinal scale, ranging 
from 1-4 weeks, 1-5 months, ½ -1 year, 1-2 years to more than 2 years. The innovation’s 
added value for customers, as perceived by the respondent, was measured on a five item 
ordinal scale, ranging from: very small, small, substantial, large and extremely large. 
 
 
Table 3 shows the data that was used for the independent variables and the related pages of 
the questionnaire. 
 
Table 3 Data for independent variables  
 
Category 

 
Pages 

 
Data / Scale 

Strategic 12, 13 Likert  1 – 7  
Cultural 6, 7, 8, 18.5 Likert  1 – 7  and (*) 
Social networks 14, 15, 16, 17 Scale: 5 x 3 matrix; 4 x 5 matrix; 5 x 3 

matrix 
Economic data 1, 18 Integer 
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4 Data Analysis and Results 
 

4.1 Introduction 
The results are divided into several parts. First, we explore the correlations of the inde-
pendent variables, next we specify two regression models to analyze innovation perfor-
mance, and subsequently we present the results of our regression analysis. The signifi-
cance of test results is reported by probability level, as suggested by Coolican (1990, p. 
174):  

• ‘significant':  0.05 > p < 0.01;  
• `highly significant': 0.01 > p < 0.001;  
• ‘very highly significant': 0.001 > p.  

All reported probabilities are based on two-tailed tests, but to test our theoretical model we 
are only interested in the relationship in a single direction, therefore we should test one-
tailed/report significances one-tailed.  
 
Table 4 below gives gives simple summary statistics for our key variables. The original 
measurement scales are explained in chapter 3, and here all variables are normalized, 
except for company size (EC FTE). The reliability (Cronbach's alpha) is calculated for SC 
EO and is 0.67. CC Innov. Climate had 26% missing values and is thus not included in the 
regression model. 
 
Table 4 Descriptive statistics 

       
Variables n Mean Std.Dev. Min Max Reliability 
IP1 Innov. Perform. 31 0,504 0,197 0,000 0,840  
IP2 New Prod Sales 31 0,230 0,237 0,000 0,850  
SO Density 31 0,531 0,265 0,000 1,000  
SO Tie strength 31 0,691 0,093 0,475 0,854  
SC EO 31 0,540 0,120 0,325 0,753 0,67 
EC FTE 31 1,548 1,546 0 4  
CC Knowledge 31 0,543 0,077 0,418 0,738  
CC Innov. Climate 23 0,714 0,111 0,460 0,905  

        
 
Table 5 shows the Pearson correlation and significance of the independent variables. The 
only significant correlation at the p < .05 level is between company size (FTE) and entre-
preneurial orientation (EO) with a regression coefficient of 0,45. There seems to be a 
relationship between these variables and this result was not predicted by our theory. 
However given the number of respondents (n=31) and variables we should interpret this 
result cautiously as it is likely to be attributable to the small sample size and randomness. 
Controlling for such randomness may be done by replicating the study, or by splitting the 
data set randomly and then comparing the correlations for consistency, but insufficient 
data was available to us.  
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Table 5 Correlations and significance of independent variables 

         
    1 2 3 4 5 

1. SO Density Correlation 1     

Sig.      

2. SO Tie strength Correlation ,078 1    

Sig. ,677     

3. SC EO Correlation ,288 -,191 1   

Sig. ,116 ,302    

4. EC FTE Correlation ,125 ,021 ,450* 1  

Sig. ,502 ,909 ,011   

5. CC Knowledge Correlation -,105 ,202 ,106 ,115 1 

Sig. ,574 ,275 ,571 ,538  

         
*. Correlation is significant at the 0.05 level (2-tailed). 
 

4.2 Model 
The model specification in our regression analysis is based upon our theoretical framework 
from chapter 2: 
Model (1): IP1 = CONSTANT + B1DENSITY + B2TIES + B3EO + B4FTE + B5EO + Ei 
Model (2): IP2 = CONSTANT + B1DENSITY + B2TIES + B3EO + B4FTE + B5EO + Ei 
The dependent variables in the models are different operationalizations of innovation 
performance. IP1 is the mean of the normalized variables Nr.of.Innov., Time2market, and 
ValueAdded. IP2 is the variable NewProdSales (the percentage of sales from new products 
versus total sales). DENSITY and TIES are the variables for social capital. There is a control 
variable for each of the other three capitals, i.e. strategic, economic and cultural capital. Ei 
is the residual variance. Our analysis aims to fit a linear regression model based on the 4S 
theory. Therefore we use the direct enter method so that all the variables are included in 
the model. We treated missing values using pairwise deletion because of the limited 
sample size (n=31) and profusion of missing values.  

4.3 Hypothesis testing 
Table 6 presents the results obtained through the linear regression analysis of both models. 
For model one, the R2 of 0,44 indicates that a substantial amount of variance of innovation 
performance is explained, and the F test shows model one is highly significant. The second 
regression model has a  much lower R2 of 0,15 and was  non-significant. Therefore we 
cannot reject the null hypothesis of no linear relationship of IP2 to the independents.  
 
Table 5 shows that the t value for the SO Density is in the wrong direction and non signifi-
cant, therefore SO Density does not have enough explanatory power for IP1. There is not 
enough evidence to accept the density hypothesis.  
 
The results show that the SO TIE STRENGTH coefficient in the wrong direction and non 
significant in model one, therefore the tie strength hypothesis is not accepted. However the 
second model shows a positive and significant relationship between tie strength and IP2, 
but the regression model as a whole was not significant.  Based on these results, both 
hypotheses for social capital are not accepted.  
 
Furthermore, we controlled for the effects of the strategic, economic and cultural capitals. 
The estimate for strategic capital’s entrepreneurial orientation is positive and significant at 
the p < .05 level in model one (SC EO: B= .69 at p <.05), and the SC EO estimate is also 
positive, but non-significant, in model two. These results provide evidence to accept the 
hypothesized positive effect of strategic capital on innovation performance. 
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The estimate for economic capital (company size in FTE) is positive in the first and 
negative in the second model, but non-significant in both models. Therefore this variable 
does not have enough explanatory power for innovation performance as IP1 or IP2.  
However, we note that the t-value of EC FTE was 1,185, so perhaps a more significant 
result might show for this variable, with a better data set.   
 
The proposed positive effect of cultural capital, in this case the variable ‘knowledge’, is 
positive and significant in the first model. Therefore we accept the hypothesized positive 
effect of cultural capital on innovation performance as IP1. The second model however 
shows a negative, but non significant estimate.   
 
 
Table 6 Results of linear regression analysis of innovation performance 

Dependent variable  IP1     IP2  

  B S.E. t value   B S.E. t value 
Constant -,256 ,324 -,790   -,559 ,482 -1,160 
SO Density -,114 ,119 -,962   -,052 ,177 -,296 
SO Tie strength -,084 ,338 -,249    ,978 ,503 1,945* 
SC EO  ,692 ,297  2,328*    ,544 ,442 1,229 
EC FTE  ,025 ,021  1,185   -,012 ,032 -,378 
CC Knowledge  ,856 ,399  2,144*   -,247 ,594 -,416 
                
R square ,44        ,15     
F 3,998**       ,880     
Unstandardized coefficients           
* p < .05 (one-tailed test)           
** p < .01 (one-tailed test)           

IP1: Nr.of.Innov, Time2market, ValueAdded 
IP2: NewProdSales 

4.4 Regression model validation 
All variables were checked for outliers that could have impacted the linear regression 
results which did not pose a problem. 
 
Multicollinearity can threaten the results of regression analysis. We checked the bivariate 
correlations of the independent variables, shown in Table 5. The correlation coefficients 
vary in the interval -0,191 and 0,450, thus there is no value |r| > 0.9. A more advanced 
method is to check the variance inflation factors (VIF),  because these build in the regress-
ing of each independent on all the other independents. The variance inflation factors are 
between 1.1 and 1.5. These results indicate that multicollinearity is not a serious problem. 
 
The regression model is assumed to be linear, therefore the residuals Ri should firstly be 
normally distributed and secondly have a constant variance. The normal P-P Plot of 
standardized residuals showed a straight line; therefore no transformation of variables was 
necessary. We checked for heteroskedasticity, i.e. a violation of the second assumption 
that the variance of Ri is not a constant, using a scatterplot of the regression standardized 
predicted value by the regression standardized residuals. The assumption of homeskedas-
tiscity was satisfied because the points were randomly distributed around zero.  
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5 Conclusions and Discussion 
 

5.1 Introduction 
This study attempts to explain the innovation performance of Dutch printing companies. It 
has been investigated whether differences in their innovation performance can be ex-
plained by differences in their social capital. In our literature study, we elaborated on 
innovation measurement, organizational determinants and the 4S model, which suggested 
that social networks are a crucial factor for innovation. In this chapter the analytical 
findings are summarized and the conclusions regarding the research questions are present-
ed and related to the theoretical framework. Moreover this chapter discusses the contribu-
tions to theory, implications for practice, the studies’ limitations and further research.  
 

5.1.1 Validity 
In retrospect, it is conceivable that the statistical conclusion validity of this study can be 
affected by factors such as the small sample size and the reliability of the measures. Straub 
(1989) proved that confirmatory findings will be strengthened when instrument validation 
precedes both internal and statistical conclusion validity. In our study the instrument in the 
IPB project from which we got the small data sample, was constructed by adapting previ-
ous instruments from literature. As stated by Straub (1989), the only conceivable gain 
from this procedure is to save time of developing a wholly new instrument, but from a 
methodological standpoint it is dubious. Straub (1989) points out that the more the selected 
items, format, order, wording and procedural setting of the original instrument are 
changed, the more likely it is that the derived instrument will lack the validated qualities of 
the original instrument.  
 
Given the available data and considering the research scope, it was not the intention to 
verify the internal validity of the questionnaire in this study. Nevertheless, we tried to 
assess internal consistency by calculating the reliability of the entrepreneurial orientation 
scale. The Cronbach's alpha of strategic capital (entrepreneurial orientation) was 0,67. 
Given that an alpha value of .85 is considered good for confirmatory purposes, the reliabil-
ity was poor. This has likely been induced by the small sample size, but also by translating 
and adapting the original scale of Lumpkin & Dess (2001). 
 
It is recommended that the internal validity should be well-established before the ques-
tionnaire is put to use as a tool to advise managers of printing companies about business 
practice. For the aim of explaining theory as in this study, there were different validity 
requirements. 
 

5.2 Conclusions about research issues 
The extent to which social capital explains innovation performance was explained the 
hypotheses concerning network density and relational tie strength.  
  
H1: The higher the density of the firm’s network, the better the innovation performance. 
H2: The greater the firm’s tie strength, the better the innovation performance. 
 
To explain the results of this study we selected determinants from the four categories of 
the 4S model and analyzed them against two innovation performance measures. The data 
covered four aspects: strategic, economic, cultural, and social capital.  
 
As this study considers commercialized innovations, it was expected that control benefits 
stemming from network structure, as argued by Burt (2005), would contribute to perfor-
mance, because a dense network supports good cooperation to develop and exploit oppor-
tunities. Nevertheless, our results have not confirmed this theory.  
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Although high density and high tie strength may both be important to innovation perfor-
mance, the regression analysis suggests otherwise. DENSITY (H1) shows a negative rela-
tionship to both measures of innovation performance. TIE STRENGTH (H2) shows a nega-
tive and non significant relationship to the innovation measure of the first model, but a 
positive and significant relationship to the innovation measure in the second model, the 
percentage of new product sales to total sales. The second model as a whole however was 
not a valid estimate due to the low F value.   
 
The positive relationship between tie strength and innovation performance as the percent-
age of new product sales to total sales in the second model is as expected by theory. Strong 
ties increase mutual trust, which is beneficial for cooperation with partners that you need 
to bring a product to the market. This includes for example the business development, 
marketing, as well as the operations and logistics to get the product to the customer. The 
percentage of sales from new products is thus a very immediate result of successful market 
introductions, and actually selling a new product.  
 
The negative relationships at social capital are contrary to our expectations that both 
structural and relational embeddedness would contribute to performance. These expecta-
tions were based on the premise that access to a variety of resources and by increasing the 
potential to which those can be used, as suggested by e.g. Granovetter (1983, 1985, 1992), 
and supported by the findings of McEvily & Zaheer (1999), Ahuja (2000) and Moran 
(2005).  
 

5.2.1 Discussion and implications 
A possible explanation is that companies might be more interested in building and leverag-
ing their social network when they are not performing well. When business is declining, 
companies tend to search harder for solutions. Small companies tend to start investing in 
social networks only when they can not keep up with market dynamics through their 
traditional or existing means. In addition, many of the companies in Overijssel that were 
visited focused only on their own area, as it did not seem part of the culture in that region 
to act very competitively.  
 
The social network variables did not follow the expected relationships from the theoretical 
model, could also be due to shortcomings in the (omission of) control variables. The 
theoretical framework and 4S model in itself might be broad enough, but more measures 
might be necessary to cover it all comprehensively. For instance, the type of contacts in 
the network could matter for the performance outcome. For example, working intensely 
(i.e. through strong ties) with technology partners and developers on innovations might 
have a negative impact on performance, as research and development requires invest-
ments. The type of contacts in the networks was obtained through the questionnaire, but 
this data was not made available for this study, therefore this remains a direction for future 
research. Groen (2002) also points out that it is no easy task to develop network metrics 
and assess their value in a quantitative way. 
 
Taking the discussion further to the 4S model, Groen (2002) points out that the relevance 
and outcome of innovation performance indicators greatly depends on the interaction of 
the four capitals at a firm. The basic premise in the social system theory is that the system 
only lasts if all four capitals are developed to a certain level. Up to a point, they do not all 
have to be at the same level to achieve performance, which implies that innovation per-
formance achievable also if e.g. a strong capital could compensate for an underdeveloped 
capital. Social networks might only lead to performance if a company also has a minimum 
of e.g. economic, cultural or strategic capital. Regardless of the fact that we cannot test this 
theory with our data and linear regression model, the negative relationships between social 
capital and innovation performance might be explained in this manner.  
 
In future research, more questions could be asked about the operationalization of the 4S 
model. This is a challenging task because choices need to be clarified in literature and the 
system has a high complexity (Groen, 2005). This study therefore contributes to the theory 



Thesis S. J. Chang 

 23 

by operationalizing the 4S model and testing it in the context of the organizational deter-
minants and innovation performance in an industry that is challenged by commoditization.  
 

5.2.2 Discussion on control variables 
The results indicate a positive and significant effect of entrepreneurial orientation on 
innovation performance, as was expected by our theory. The strong relationship between 
strategic capital and innovation in this study may not be surprising, given the fact that 
these are SMEs and we measured only commercialized innovations: SMEs are well 
capable of creating new products but they do face serious difficulties in commercializing 
their products in the marketplace (Pratten, 1991); likewise, market access variables far 
outranked technology factors as market entry barriers in the work cited by Barber, 
Metcalfe, & Porteous (1989), as pointed out by Hoffman et al. (1998). However, there are 
limitations to the Lumpkin and Dess scale on entrepeneurial orientation. The scale only 
concerns opinions given by the respondent itself, which therefore might not fully reflect 
the firm's actual activities.  
 
The positive effect of economic capital on innovation performance was not significant in 
our results. Since in the model one the company size had a large positive standardized 
coefficient, it seems that larger companies have higher innovation performance, although 
there is not enough evidence to accept this proposition. Researchers often use company 
size as control variable. Particularly the findings of model one, while not yet significant, 
are in line with Rogers (2004) who found that the determinants of innovation vary across 
firm size. Regarding the influence of economic indicators on innovative sales (which is 
similar to dependent IP2), Loof & Heshmati (2002) state that this relationship varies by 
firm size. Their findings show a significant negative relationship for small firms (10-49 
fte) with labor-intensive production technology, as well as for all (SME) sizes aggregated, 
but a positive correlation for larger firms (100-249 fte). This could be a starting point for 
further research. 
 
In regard to cultural capital, the results show that a high level of knowledge and experience 
had a positive and significant effect on innovation performance in our first model. Alt-
hough the second model showed the opposite effect, this outcome was not significant. A 
high level of knowledge in an organization increases it absorptive capacity (Cohen and 
Levinthal, 1990) which facilitates the exchange of knowledge with others in the social 
network and allows an organization to take actions that support the business strategy and 
thus enhances innovation performance.  
 

5.3 Limitations  
Future research should be designed to overcome some of the limitations of this study that 
are discussed here. The first limitation is the cross-sectional nature of the data; therefore 
no firm conclusions about the causality of relationships can be made from the data. Fur-
thermore, the research neglects dynamic effects of changes in the environment or in the 
companies over time. Consequently, important directions for future research are longitudi-
nal studies, since these can provide an insight into the organizational determinants of 
innovation performance over time.  
 
Second, the conclusions are based on self reported data, thereby introducing a variety of 
possible biases including social desirability bias. Further research should also use objective 
measures to evaluate innovation performance. In the same way the research might suffer 
from single informant bias, because one person per company filled out the survey and 
there was no time to interview more. As a result the reliability of the answers could not be 
checked with others from that company. A certain level of involvement is necessary to 
know about the various aspects of a company, yet a too high level of involvement may 
decrease the validity of the results (Schuman & Presser, 1996, chap. 10). The question-
naires were self-completed by the entrepreneurs or managers, which makes the data a 
subjective source, because their involvement, experience, expertise and possibe ownership 
of the company may create a bias (Celsi & Olson, 1988). Although data was collected on 
the function of the respondents, company ownership and founders, there was no data 
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available to us to control for the respondents function and involvement. Therefore this 
study suffers from single informant bias at the company level.  
 
Third, the data collection method might have introduced bias, because the researcher did a 
face-to-face interview and helped the respondents fill out the questionnaire. While filling 
out the questionnaires it appeared that even the researchers present did not have a clear 
definition of some of the variables, in particular variables involving financial data. During 
this study the respondents happened to invent or estimate their financial data, and some-
times the researcher would make a calculated guess for them. As a result there is a possi-
bility of interviewer bias and measurement error.  
 
This study might also suffer from processing errors, i.e. mistakes in data coding, because 
several inconsistencies were encountered within the data set, particularly in the data 
related to network density. This could be due to the necessary merging of conflicting data 
files, and furthermore because some of the data was pre-processed. Mistakes in the pre-
processing of the data could have occurred without our knowledge. Moreover, not all the 
questions were available to us, thereby making it impossible to compare outcomes with 
redundant information. Additionally, the small amount of variables available limited the 
possible operationalizations of the constructs. For further research, the data file should be 
checked more thoroughly against the original raw data.  
 
Finally, the generalizability of the results may be limited because the sampling methods 
were biased, and the sampled companies are not representative of the total population of 
printing companies in The Netherlands.   
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