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Abstract  

 

Research on Open Innovation (OI) is flourishing and opening the innovation process is 

increasingly perceived as a vital source for sustained competitive advantage. Nascent research 

on OI in family firms left us to wonder whether the performance-enhancing effects of OI also 

hold true for family firms. What we do know so far is despite that family firms typically possess 

greater ability to innovate, they lack the willingness to do so. Taking this as a starting point, the 

purpose of this study was to identify sources of family firm heterogeneity, in order to explain 

how these differences influence their willingness to engage in OI and further assess the overall 

relevance of OI models for family firms. In an attempt to resolve the innovation paradox, the 

present study builds upon a multi-theory approach of behavioral lenses, to capture the inherent 

complexities of family firm innovation. Empirical evidence from a cross-industry analysis of 

176 German Mittelstand firms provides strong support for the importance of OI practices in a 

family firm context. Precisely, we affirm that family firms generate increased performance 

outcomes when engaging in OI. Our findings unearth a double-edged sword that higher 

generations foster a family firm’s willingness to engage in OI, but hamper their ability to benefit 

from it. Our findings are especially relevant in light of current market dynamics and build the 

bridge between OI and family firm research in an insightful manner. We thereby contribute to 

solving one piece of the innovation puzzle and identify promising areas for future research.   
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1 Introduction 

__________________________________________________________________________________________ 

The introductory chapter provides a brief overview on two highly debated topics, open 

innovation and family business research. It starts out with a description of the background of 

the topic and continues with the research problem at hand. Finally, the purpose of this study 

and two research questions are outlined. 

 

1.1 Background 

Markets are becoming more volatile, research and development pipelines are stretching, and 

low-hanging fruits are becoming more difficult to reach. The designation of globalization and 

rapid technological changes in today’s environment pushes businesses towards embracing 

innovation, to ensure economic prosperity and the long-term survival of the firm (Fey & 

Birkinshaw, 2005). Substantial evidence exists that innovativeness, which is a firm’s “tendency 

to engage in and support new ideas, novelty, experimentation and creative processes that may 

result in new products, services or technological processes” (Lumpkin & Dess, 1996, p. 142), 

today is a key success factor for sustained superior performance. Thus indicating that innovative 

companies may outperform their competitors (Prajogo, 2006; Kumar & Sundarraj, 2016). 

  

Traditionally, innovation took place within firm boundaries. Internally confined knowledge was 

placed inside a ‘black box’, assuming that this knowledge is indeed the source of superior 

performance. This strategy worked well, yielding a high return on investments until the world 

entered a new century, in which knowledge was used from both in- and outside of the 

company’s boundaries (Chesbrough, et al., 2006). Since the 2000s, companies became more 

globalized and customer needs became more complex. Their focus shifted from product-

orientation to event-orientation. As a result, firms expanded their value chains from vertical to 

horizontal integration; from exclusion to inclusion; and from closed innovation (CI) to an open 

approach to innovation (Chesbrough, et al., 2014).  

 

This paradigm shift has been named Open Innovation (OI), where firms leverage external 

knowledge for their innovation processes, rather than relying entirely internally as well as 

letting unused internal ideas and technologies go outside for others to be used in their business 
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(Chesbrough, 2003). Thus, OI captures a two-way flow of knowledge from the outside to the 

inside of a firm (inbound) and from the inside out (outbound).  

 

For years, OI has experienced a strong increase in attention by academic literature (Hosseini, 

et al., 2017; Dahlander & Gann, 2010; Chesbrough & Bogers, 2014). In particular, special 

attention has been drawn to the inbound dimension, such as licensing in intellectual property, 

collaborations, or strategic alliances and its immediate benefits on firm level (West & Bogers, 

2014). As such, the importance of inbound OI activities can be seen from its positive effect on 

a firm’s innovation performance, measured by new product developments, innovation 

radicalness, as well as patent applications (Lahiri & Narayanan, 2013; Un, et al., 2010), which 

ultimately increases a firm’s competitiveness (Spithoven, et al., 2010). However, a large 

proportion of OI research has been conducted in large firms, making such findings fairly general 

and not applicable to other contexts. Thus, despite abundant attention of OI in multinationals, 

which led to important insights into the usage of externally sourced knowledge to accelerate 

innovation, a very particular type of firms remains understudied: family firms. Being the most 

wide-spread organizational form in the world (Astrachan & Shanker, 2003) with a tremendous 

economic relevance (Villalonga & Amit, 2008), family firms are renowned for their highly 

idiosyncratic behavior, which renders them different from nonfamily firms (Kotlar, et al., 

2013). Following these premises, there are strong theoretical reasons to believe that the nature 

and outcomes of OI are different in family firms to that of their nonfamily counterparts.  

 

Certainly, extant research has shown that patterns of innovation fundamentally differ from 

nonfamily to family firms, whereas scholars highlight a distinctive behavior due to the affective 

value family owners derive from their firm (Block, et al., 2013; Carnes & Ireland, 2013). For 

example, family governance has been found to cause differences with respect to organizational 

goals pursued (Zellweger, et al., 2013; Chrisman & Patel, 2012), risk-taking (Zahra, 2012; 

Gómez-Mejía, et al., 2007) and investment horizons (Lumpkin & Brigham, 2011), all of which 

are important determinants of innovation activities. It follows that findings and developed 

theories concerning the performance outcomes of OI with reference to firms that are not family 

controlled may not necessarily be generalized to family firms. More precisely, we expect that 

the outcomes of OI are not readily applicable to family business conditions.  

 



 

 

 

 
3 

1.2 Research Problem 

Family firms have often been portrayed as conservative firms, which are reluctant to invest in 

innovation, and are ultimately perceived to be less innovative than other types of organizations 

(Economist, 2009). However, substantial evidence exists that more than half of the most 

innovative firms in Europe are controlled by a family (Forbes, 2018). As an example, a specific 

context in which family firms out-‘innovate’ and outcompete the global market is the German 

Mittelstand. Being globally recognized for its innovation behavior, German family businesses 

represent the most important component of the German economy (De Massis, et al., 2018). 

 

Owing to the importance of innovation for long-term economic growth, which seems even 

greater in family businesses, with their vision for continuity and transgenerational succession 

(Chua, et al., 1999), scholars and practitioners are paying increasingly attention to innovation 

in family firms (Kotlar, et al., 2013; Classen, et al., 2012). Nonetheless, research on innovation 

in family firms remains scarce and results are inconsistent (De Massis, et al., 2013). Scholars 

interested in understanding family firm innovation mainly investigate the effect of family 

involvement in two broad areas of inquiry: innovation input and innovation output. Thereby 

studies collectively show remarkable differences in innovation behavior between family and 

nonfamily firms, that is family firms typically invest fewer financial resources in innovation 

(Chrisman & Patel, 2012; Classen, et al., 2012) but achieve higher innovation outcomes than 

their nonfamily counterparts (Duran, et al., 2016; Block, 2012).  

 

Scholarly work suggests that innovation in family firms is characterized by a paradox, stating 

that family firms tend to have greater ability to pursue innovation compared to nonfamily firms, 

but lower willingness (Chrisman, et al., 2015), which is often attributed to their risk aversion 

or reluctance to share control (De Massis, et al., 2015). These concerns may complicate 

especially OI practices, which imply the restriction of a firm’s control over the innovation 

process (Chesbrough, et al., 2006) and threaten their family-centered non-economic goals 

(Kotlar, et al., 2013). Therefore, scholars argue that the propensity of family firms to turn to 

external sources is lower than in nonfamily firms (Nieto, et al., 2015; Pittino & Visintin, 2011). 

 

Nevertheless, behavioral models take a closer look at family firm behavior and the peculiarities 

of this risk-aversion and find that family firms often act risk-averse and risk-friendly at the same 

time (Gómez-Mejía, et al., 2007). Families seem to maximize their non-financial returns, which 
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can lead them to forgo financially promising opportunities. Scholars describe these returns as 

the family’s socioemotional wealth (SEW), which refers to the family’s affective endowment 

and the non-economic value they derive from their ownership (Berrone, et al., 2012). SEW is 

said to affect organizational choices on multiple levels, one of which is the willingness to rely 

upon external knowledge sources (Kotlar, et al., 2013; Gómez-Mejia, et al., 2011). For example, 

evidence indicates that in pursuit of preserving SEW, family firms develop strong concerns 

about potential control losses, which may complicate collaborative relationships with external 

partners (Almirall & Casadesus-Masanell, 2010). However, recent discourse also stresses the 

multidimensionality of SEW, suggesting to consider non-economic aspects beyond firm control 

when studying family firms (Berrone, et al., 2012). Following this, behavioral studies which 

build upon a family firm’s unique characteristics such as long-term orientation and vision for 

transgenerational continuity, affirm that family firms are willing to rely upon external sources 

to improve future SEW (Miller, et al., 2008; Gómez-Mejía, et al., 2007). This underlines that 

the propensity to acquire and commercialize knowledge outside of the company’s boundaries 

varies not only between family and nonfamily firms, but also among family firms, which 

supports the long-standing fact of family firm heterogeneity (Melin & Nordqvist, 2007).  

 

In this regard, scholars call for research to identify the sources of heterogeneity in family firm 

innovation and unveil the underlying mechanisms (De Massis, et al., 2015). Accordingly, 

scholars suggest employing an essence approach to studying innovation in family firms, which 

goes beyond investigating the effect of family ownership and management but adds intentions 

and goals of a family firm (De Massis, et al., 2013; Brinkerink, et al., 2017). So far, scholars 

often neglected the influence of family intentions and non-economic goals on family firm's 

propensity to rely upon external sources for innovation, which may partially explain 

inconsistencies and empirical indeterminacies (Chrisman & Patel, 2012). Nevertheless, the 

relative importance of a family firm’s economic and non-economic goals differs between family 

firms, hinging on ownership and management structures, which ultimately account for 

heterogeneous innovation outcomes (Zellweger, et al., 2013). Thus, studying contingencies 

which affect the influence of a dominant family coalition, such as the inclusion of external 

managers in management, might help to explain differences among family firms (Roed, 2016).   

 

To date, scholars highlight the need to continue the stream of studies that link OI and established 

theories of innovation and management (West, et al., 2014; Huizingh, 2011). So far, only a few 

studies started to examine OI activities in a family business context. To our best knowledge, 
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only two empirical studies have been conducted to explore how family firms execute OI, which 

are both of qualitative nature (Casprini, et al., 2017; Lambrechts, et al., 2017). While providing 

a first understanding of how family firms engage in OI, a common limitation of a case study 

design is that it makes the generalizability of findings somewhat limited. Apart from this, few 

fragmented contributions focus on more specific aspects such as the acquisition of external 

resources (Kotlar, et al., 2013) or search breadth in innovation (Classen, et al., 2012). Common 

findings are that family firms search and acquire less technological resources than their 

nonfamily counterparts (Nieto, et al., 2015; Kotlar, et al., 2013; Classen, et al., 2012). More 

specifically, Nieto, et al. (2015) show that family businesses are less inclined to turn to external 

sources for innovation, which is strengthened by Kotlar’s, et al. (2013) findings who state that 

family firms acquire significantly less external Research & Development (R&D) than other 

companies. Clearly, the discussed studies offer first insights into the topic of OI in family firms, 

however, a lot remains to be uncovered concerning an OI model’s relevance for family firms, 

which is why there have been renewed calls for OI research in family firms (Brinkerink, et al., 

2017). Given a family firm’s economic relevance and their renowned idiosyncratic behavior, 

which points to several indices that family firms indeed may be able to positively benefit from 

OI, there is a need for studies that shed light on the unique nature of OI in family firms and its 

effects by accounting for heterogeneous behavior among family firms.  

1.3 Research Purpose 

To the above outlined background and following recent calls to gain a deeper understanding of 

the ability and willingness dichotomy of family firms in OI research, the present study aims to 

shed light on a family firm’s willingness to engage in OI and whether family firms are able to 

benefit from it, while recognizing sources of heterogeneity among family firms. Within this 

thesis, we focus on the inbound dimension of OI, whereas family firms access externally 

sourced knowledge to generate a competitive advantage and ultimately benefit from increased 

innovative performance (Chesbrough, et al., 2014; Spithoven, et al., 2013). We further 

fundamentally emphasize the role of the family in the innovation process, as "without the 

recognition of the importance of the family system, we are left with a partial and incomplete 

view of the family business" (Zachary, 2011). 

  

Given the fact that the theoretical landscape for examining family effects is highly mature, we 

follow recent calls to build upon multi-theory approaches, in order to elucidate family business 

behavior from different perspectives and to capture the inherent complexities of family firm 
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innovation (Miller, et al., 2015). This is highly important as we respect not only the significance 

of the family system but also account for family firm heterogeneity. Therefore, we choose a 

behavioral point of view, building upon three theoretical schools of thought, being behavioral 

agency theory (Wiseman & Gomez-Mejia, 1998), stewardship theory (Miller, et al., 2008) and 

its effects on SEW (Gómez-Mejía, et al., 2007).  

 

In light of a solid base of theoretical lenses to purposefully examine the family effect on OI 

activities and innovation outcomes, the purpose of this study is from explanatory nature. Taking 

the ability and willingness dichotomy (Chrisman, et al., 2015) as a starting point, we seek to 

explain and understand sources of family firm heterogeneity and how these differences in 

family firms influence their willingness to engage in OI. As such, we aim to test the effect of 

contingencies on a family firm’s willingness to conduct OI practices and further assess the 

overall relevance of OI models in terms of innovation outcomes. Thereby, we aim to offer 

reliable conceptual findings of OI in family firms and important insights into the highly noticed 

ability and willingness dichotomy. By extension, this study is set to model the following 

influences, in order to better understand and explain family firm behavior in OI: 

 

First, following the contingent-based perspective of Chrisman et al. (2015), we test the effect 

of different contingencies (ownership, management, intrafamily succession intention) on a 

family firm’s willingness to engage in OI. Existing academic literature proposes that family 

businesses possess unique characteristics, which significantly affect their behavior (Chrisman, 

et al., 2015). Therefore, we conjecture that family firms differ according to their motivations 

and goals for the business, which ultimately influence strategic business decisions. Further, 

contingent factors, such as a firm’s management structure or the owning generation, may 

contribute to causing these differences of family firm behavior. Since we presume such factors 

play a pivotal role in explaining a family firm’s willingness to engage in OI, we aim to model 

and test three important contingencies which may represent drivers of heterogeneity. 

 

Hence, the research question follows: 

1) What is the influence of contingent factors (ownership, management, intrafamily succession 

intention) on a family firm’s willingness to engage in OI activities? 

 

Second, we empirically link the innovation activity, open or closed, to innovation performance. 

Given the fact that family firms tend to have high ability to engage in innovation (Chrisman, et 
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al., 2015), assessing whether these premises also hold true for OI, generates important insights 

concerning the relevance of OI models for family firms. This is especially interesting in light 

of the importance which family firms tend to put on the conservation on their SEW (Gómez-

Mejía, et al., 2007) leading them to be strongly concerned about potential control losses. 

Consequently, we model the relationship between a family firm’s innovation activity, that is 

whether they innovate in isolation (CI) or rely upon external sources for innovation (OI) – and 

innovation outcomes, measured by the novelty of product innovations and turnover share from 

new innovations. Thereby, we aim to get a first understanding of a family firm’s ability to 

benefit from OI models, by measuring the innovation outcomes of OI compared to CI.  

 

Hence, the research question follows:  

2) What is the relationship between the innovation activity (closed or open) and the innovation 

outcomes in family firms? 

 

By answering these two research questions we aim to derive a better understanding of 

explanatory mechanisms linking OI and family business research. We test our conceptual model 

on the German Mittelstand, which represents an ideal testing ground given its strong innovation 

behavior, outcompeting the global market (De Massis, et al., 2018). In this sense, it offers a 

solid data basis to reassess rather ambiguous results in family firm innovation literature.  

1.4 Delimitations 

This thesis is prone to some boundaries, which narrows the focus of this research. This is 

particularly important for this thesis considering the complexity and multidimensionality 

introduced by family firms. Thus, in the following, we will set the scope of this study.  

 

To begin with, we take the willingness and ability dichotomy in family firms as a starting point 

for our thesis. Since several scholars agree that family firms tend to have higher ability but 

lower willingness to engage in innovation, further investigation on a family firm’s willingness 

is particularly of interest for this thesis. Building upon previous family business research, we 

conjecture that family firms possess unique characteristics that can help or hinder them to 

engage in OI and to benefit from it. How these characteristics influence a family firm’s 

willingness to engage in OI may be explained through contingent factors that affect family firm 

behavior (Chrisman, et al., 2015). Since family firms are said to be well suited to effectively 

manage innovation, we especially shed light on differences among family firms by testing them 
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as contingencies which ultimately has an effect on a family firm’s willingness to engage in OI. 

Nevertheless, we do not take a family firm’s ability to manage innovation for granted. 

Therefore, we reassess existing findings into a new context, to justify whether these premises 

also hold true for OI. Hence, while acknowledging both dimensions, the differences in family 

firms (ownership, management, succession) are tested within the willingness dimension.  

 

Following recent calls to follow an essence approach when studying family firm innovation, 

we examine the following three contingent factors within this thesis: ownership, management, 

intrafamily succession intention. We recognize that family firm innovation behavior can be 

described as a function of contingent and situational factors (Roed, 2016), however, we do not 

cover all of them within this thesis. In this regard, we do not aim to fully describe what is driving 

family firms to engage in OI, we rather focus on three distinct factors (ownership, management, 

succession) to derive nuanced findings on their influence on a family firm’s willingness.  

 

Moreover, this study focuses on the inbound dimension of OI, since these practices were found 

to be more prevalent (Van de Vrande, et al., 2009), and are the ones that result in increased 

innovation performance (Spithoven, et al., 2013; Chesbrough, 2003). Therefore, we do not 

focus on outbound strategies. Additionally, we compare open with closed activities in order to 

assess the relevance of OI models for family firms. Thus, we do not consider different types of 

innovation partners (supplier, customers, universities, etc.). Finally, this study focuses on 

examining product innovations, and not service or process innovations.  

 

In terms of theoretical foundation, we apply a behavioral point of view, since we investigate a 

family firm’s behavior towards engaging in OI. Therefore, we build upon a multi-theory 

approach of behavioral lenses (SEW, stewardship theory, agency theory), to infer family firm 

behavior from different perspectives. We do not deploy a capability angle, or use theories from 

innovation literature, such as the resource-based view (RBV) or absorptive capacity (AC). 

These constructs are better suited for investigating the family firm’s ability to manage OI. 

 

Furthermore, this thesis is limited to a quantitative study design. Qualitative research of 

contingent factors influencing innovation provides so far largely empirical evidence but has not 

yet been operationalized. Thus, we aim to quantify these findings on the German Mittelstand 

and make statistical inferences. In this sense, we do not complement our findings through 

additional primary data collections techniques.   
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2 Theoretical Background 

__________________________________________________________________________________________ 

The second chapter represents the foundation of this thesis. In the theoretical background the 

reader gets an overview of the open innovation research landscape, followed by the current 

state of the art literature on family firm innovation. Through a funnel approach, gaps in the 

academic literature are identified and hypotheses for this thesis are deduced.   

 

OI is not a buzz word anymore – we recognize it all over the place and it is us that will need to 

understand it in order to pursue it as future managers. Thus, induced by our high interest on the 

topic, we started to get a first overview of the relevant literature on OI. Originally conceived as 

a paradigm shift for large manufacturing firms, OI researchers called for more insights on new 

application areas. Initially neglected, studying OI in a family business context represents a 

highly interesting, yet unexplored research avenue. In light of the strong emphasis on family 

business research in JIBS, we were highly motivated to contribute to this research field. Taking 

this as a starting point, the literature review process was conducted in four stages. First, a 

systematic literature review was conducted, in order to identify and investigate the relevant 

literature on family business and OI (Easterby-Smith, et al., 2015). Since knowledge in this 

research field is scarce, a second, more extensive systematic review of the literature was carried 

out to identify state-of-the-art literature on family business innovation. For both reviews, the 

online libraries Web of Science and Scopus were used, whereas we focused on only peer-

reviewed articles, in order to guarantee high quality (Kulkarni, et al., 2009). Additionally, the 

snowballing approach was applied, which is said to be especially powerful for identifying high-

quality sources (Easterby-Smith, et al., 2015). As a result, potential articles were sorted, 

screened and evaluated. A more thorough evaluation of the existing body of research allowed 

us to analyze and synthesize current knowledge with regards to the research problem at hand, 

to pinpoint research gaps in the literature. Finally, the theoretical background will start with an 

overview of the literature on OI, followed by innovation in family firms, and resulting in the 

highly discussed ability and willingness dichotomy of family firms.  

2.1 Open Innovation 

The concept of OI has become increasingly popular in management and innovation literature. 

Since its first introduction by the former Harvard professor Henry William Chesbrough in 2003, 

there has been an astonishing growth of OI-related publications with numerous articles, special 
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issues, books and conference sessions (Dahlander & Gann, 2010; Enkel, et al., 2009; Laursen 

& Salter, 2006). Within academic research, the citations to Chesbrough’s (2003) original book 

“Open Innovation: The New Imperative for Creating and Profiting from Technology” almost 

reached 19,000 since its publication. However, the audience for OI does not only include 

academics, but also managers have shown increased interest in the phenomena (Chesbrough & 

Bogers, 2014). This underlines the importance of this topic and suggests that OI is being 

translated beyond academic research into industry practice.  

2.1.1 Definition of Innovation  

But despite all this growing attention – what is OI and how did it emerge? To begin with, the 

term innovation has been discussed within different disciplines for decades (Baregheh, et al., 

2009; Godin, 2006). Baregheh (2009) defines innovation as: “the multi-stage process whereby 

organizations transform ideas into new/improved products, service or processes, to advance, 

compete and differentiate themselves successfully in their marketplace.” (p.1334). Although 

researchers could not come up with a common definition so far, they agreed on the major 

purpose of innovation (Baregheh, et al., 2009), which is to remain competitive and strengthen 

the market position (Baregheh, et al., 2009; Zahra & Covin, 1994; Von Hippel, 1988).  

 

Within the history of innovation, it was initially understood as a rather closed and linear model 

from the individual entrepreneur perspective that only relied on internal innovation sources. It 

included the three major linear steps of designing/creating an innovation, producing a 

marketable product and diffusing the process across the market by commercialization 

(Rothwell, 1992; Schumpeter, 1942). However, already in the 1960s, numerous criticisms 

arouse concerning the linearity of the model (Price & Bass, 1969; Schmookler, 1966), 

suggesting that innovation is not a phenomenon created only by companies, rather companies 

are part of the innovation process and not the only innovation source. More consistent with 

early ideas of Schumpeter (1942) on the origins of innovation, researcher recognized that 

valuable ideas may also originate outside of a company’s boundaries, for instance within 

smaller companies (Acs & Audretsch, 1988), public research institutions (Lee, 1996) or even 

customers and end users (Von Hippel, 1986). Such early ideas became more present in today’s 

fast-paced globalized economy, which we understand as OI (Chesbrough, 2003). 
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2.1.2 Open Innovation in a Nutshell 

Thus, in a nutshell, various scholars describe OI as a paradigm shift from the traditional closed 

process towards an OI approach (Chesbrough, 2003; Lichtenthaler, 2011). Thereby, the focus 

shifts from internal R&D to the involvement of external entities at some point of the innovation 

funnel (Chesbrough, et al., 2006). This means that firms acquire more and more external 

knowledge, which resides outside of the company’s boundaries, to strengthen internal 

competencies and accelerating innovation processes (Beamish & Lupton, 2009). Several factors 

have led to the erosion of how innovation activities take place. To name a few: rising mobility 

of the workforce, easier access to venture capital funds and new technologies - all of which 

enhance communication and collaboration, thereby increasing world-wide knowledge and the 

capability of exchange across firm boundaries (Chesbrough, 2003). 

 

In light of these developments, Chesbrough (2003) coined the term OI and defines it as a 

“distributed innovation process based on purposively managed knowledge flows across 

organizational boundaries, using pecuniary and non-pecuniary mechanisms in line with each 

organization’s business model” (Chesbrough, et al., 2014, p. 25). These knowledge flows can 

involve either inflows to the organization (leveraging external knowledge sources), outflows of 

knowledge from the organization towards commercialization (externalizing internal 

knowledge) or both (coupling external knowledge sources and externalization activities) 

(Chesbrough, et al., 2014) (see Figure 1).  

Figure 1 Knowledge Flows of Open Innovation 

 

Source: Own figure based on Gassman, Enkel & Chesbrough (2010) 
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The two directions of knowledge flows, outside-in (inbound) and inside-out (outbound), 

represent two distinct categories of OI. On the one hand, inbound OI involves opening up a 

company’s own innovation processes to various kinds of external inputs and contributions, in 

order to create new ideas or products (Chesbrough, et al., 2006). This is the most common 

dimension of OI and includes collaborating with other firms (West & Lakhani, 2008), 

universities (West & Gallagher, 2006) or even competitors (Faems, et al., 2010), involving 

customers or end users in the product development process (Von Hippel, 2005), as well as 

licensing-in intellectual property from other organizations (Bogers, et al., 2012). On the other 

hand, outbound OI refers to the practice of exploiting capabilities by utilizing not only internal 

but also external paths of commercialization (Chesbrough, et al., 2014). It requires firms to 

allow unused and underutilized ideas to go outside of the organization, in order to be used for 

others in their business. For instance, outbound OI includes spin-offs of new ventures based on 

prior product development (Chesbrough, et al., 2006) or licensing-out intellectual property to 

other organizations (Bogers, et al., 2012). The so-called non-pecuniary modes of OI do not 

include immediate monetary compensation, while pecuniary modes do and are associated with 

knowledge flows across organizational boundaries (Dahlander & Gann, 2010).  

2.1.3 Open Innovation in this Thesis 

Following the idea of Chesbrough’s, et al. (2014) inbound and outbound modes, OI essentially 

is a concept which resides at the level of the organization. Nevertheless, the literature links OI 

to several related innovation phenomena, for example, innovation communities (West & 

Lakhani, 2008) or users as innovators (Piller & West, 2014), which do not necessarily embrace 

the original concept as firm-centric. Certainly, studies on OI present several perspectives on the 

phenomena that relate to different forms of OI, such as inter-organizational alliances (Faems, 

et al., 2010), knowledge sourcing (Laursen & Salter, 2006) and collaborations with networks, 

communities or individuals (Von Hippel, 1986). As a consequence, scholars perceive OI 

literature running at risk of becoming incoherent and ambiguous (Bogers, et al., 2017). As an 

example, collaborations represent one dimension of the inbound mode of OI (Dahlander & 

Gann, 2010). However, collaborations have already been well-discussed in the literature in the 

context of collaborative innovation, far beyond and earlier than the OI concept was initially 

coined (Brunswicker & Chesbrough, 2018; Huizingh, 2011; Dahlander & Gann, 2010). As 

such, collaborative innovation can take many forms and is often associated with similar terms 

such as alliances, joint ventures, technology exchange, contractual or collaborative agreements, 

collaborative arrangement, and licensing, as well as coalitions or partnerships (Un, et al., 2010; 
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Das & Teng, 2000; Porter & Fuller, 1986; Mariti & Smiley, 1983). Similarly, collaborative 

innovation also encompasses a broad spectrum of external parties such as customers, suppliers, 

competitors, universities and research institutions (Faems, et al., 2010; West & Lakhani, 2008; 

West & Gallagher, 2006). Chesbrough (2003) captures collaborative innovation as an important 

element of OI. As a result, confusion about how these different concepts relate to each other 

arises, which is why further exemplification is necessary. Such observation further underpins 

critiques on the OI concept, which argue that OI, as introduced by Chesbrough, in fact, is not a 

new phenomenon but rather ‘old wine in new bottles’ (Trott & Hartmann, 2009). With such a 

provoking title the authors challenge the OI concept, claiming that companies have always been 

open in their innovation process. Hence there was no real change from a closed to an open 

approach, as initially explained by Chesbrough (2003). Indeed, the notion that firms benefit 

from tapping into external resource bases is not novel (Jarillo, 1989). Many scholars highlight 

the idea of Joy’s Law that most smart people work for someone else and that knowledge is 

distributed across society (Hayek, 1945). Empirically, activities to rely upon externally sourced 

knowledge in the innovation process have been around for decades. For example, Freeman 

(2013) proposed that R&D laboratories are not ‘castles on the hill’ and further research shows 

that organizations have always relied on in- and outflows of knowledge (Hargadon, 2003). 

Thus, for this thesis, we conclude that elements of the OI concept already existed many years 

ago, but Chesbrough’s (2003) work is seen as a novel synthesis of many previously disparate 

points being combined to a new paradigm to manage innovation in the twenty-first century. 

 

Not only is literature on OI expanding rapidly, but it is also transforming over time. OI, 

originally conceived as a paradigm shift for large manufacturing companies, is now applied in 

various contexts such as smaller companies, universities, research labs and even government 

agencies (Van de Vrande, et al., 2009; West & Gallagher, 2006). However, not as application 

contexts are expanding is literature evolving. The majority of OI literature still focuses on OI 

practices in multinationals (West & Bogers, 2014). For instance, Chesbrough (2003) in his 

initial work examined OI in high-technology firms such as IBM and Intel, to develop new 

business opportunities based upon technology sourced from other organizations. Generally 

speaking, this era so far focused on the adoption and notable success of OI in large firms. 

However, more recently, attention has been drawn to the effect of family involvement on OI 

activities with Casprini, et al. (2017) exploring OI in a family business context. Nevertheless, 

the knowledge base regarding the effectiveness of OI practices in family firms is not yet lighted. 
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2.2 (Open) Innovation in Family Firms 

2.2.1 Family Firms and the German Mittelstand – Relevance and Definitions 

In the literature, family firms are often presented as traditional firms, who follow conservative 

strategies (Sharma, et al., 1997), shy away from seeking new opportunities and are ultimately 

recognized as less innovative than their nonfamily counterparts (Economist, 2009). However, 

substantial evidence unveiled that more than half of the most innovative European firms are 

indeed in the hands of a controlling family (cf. Duran, et al., 2016). Although exact numbers 

for the prevalence of family businesses vary, research consistently underlines that family firms 

represent the most wide-spread organizational form in the world (La Porta, et al., 1999). Not to 

mention their economic relevance, contributing substantially to the global gross domestic 

product (GDP) (Schulze & Gedajlovic, 2010), also the ubiquity of the family form of 

governance is of high interest for scholars (Villalonga & Amit, 2008).  

A well-known example of family firms is the German Mittelstand, which is globally recognized 

for its strong innovation performance and therefore of high interest for further investigation (De 

Massis, et al., 2018). In the past, the German Mittelstand, which includes owner-managed 

small-and medium-sized enterprises (SME), used to face the problem of resource scarcity, just 

as any other SME in other countries (Eddleston, et al., 2008). Typically, they lack financial 

resources and access to human capital (Block & Spiegel, 2011), all of which may inhibit 

innovation. However, the Mittelstand was able to compensate for these resource constraints by 

taking strategic choices, as well as partnering with the business ecosystem. Especially due to 

their local embeddedness, German Mittelstand firms are able to compensate for their prominent 

lack of skilled human capital access (Glaeser & Gottlieb, 2009). As a result, unlike other SMEs 

in the world, the German Mittelstand efficiently orchestrates their resources to innovate, leading 

to strong economic performance (De Massis, et al., 2018).  

Today about 91% of all German companies belong to the owner managed Mittelstand and are 

responsible for 55% of Germany’s economic power by private firms (Family Firm Institute, 

2017). Furthermore, 35% of all German revenues (BMWI, 2017) and 40% of all German 

exports (Venohr, 2015) are generated by the German Mittelstand. Berghoff (2006) defines the 

Mittelstand according to six characteristics related to governance and socio-cultural factors, 

among others family ownership and management. When considering also its other 

characteristics (long-term focus, emotional attachment, patriarchal culture and informality, 
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generational continuity and independence), we can conclude that the large majority of 

Mittelstand firms are family-owned and/or family managed (De Massis, et al., 2018; Block & 

Spiegel, 2011). Further evidence is provided by IfM Bonn (2019), the German Institute for 

research on the Mittelstand, who suggests that the German Mittelstand should be recognized as 

a synonym for family firms. 

As evidenced by several well-known authors, research on innovation in family firms is still in 

its infancy but has recently received growing attention (Duran, et al., 2016; De Massis, et al., 

2013). Overall, numerous definitions of family firms exist, and researchers recognize that 

family firms are highly heterogeneous (De Massis, et al., 2014). The present study defines a 

family business according to the essence approach as “a business governed and/or managed 

with the intention to shape and pursue the vision of the business held by a dominant coalition 

controlled by members of the same family or a small number of families in a manner that is 

potentially sustainable across generations of the family or families” (Chua, et al., 1999, p. 25). 

The reason for choosing this definition is that in addition to ownership and management, it 

further recognizes the desire for continuity and thereby adds the intentions and goals to family 

influence. Scholars increasingly underline the importance of including family-specific factors 

such as succession intention and self-identification in empirical studies, in order to better 

understand how family involvement influences family firm’s behavior towards innovation (De 

Massis, et al., 2013). For these reasons, choosing the essence approach as suggested by De 

Massis, et al. (2013) seems suitable for this thesis, to fully capture family firm’s heterogeneity 

(De Massis, et al., 2015; Chua, et al., 1999).  

2.2.2 Innovation in Family Firms – A Paradox 

To date, scholars interested in understanding family firm innovation mainly investigate the 

effect of family involvement in two broad areas of inquiry: innovation input (R&D investments) 

and innovation output (new product development/patent registrations). Studies focusing on 

innovation input use the behavioral agency model to explain that family firms invest less in 

innovation than nonfamily firms (Chrisman & Patel, 2012; Wiseman & Gomez-Mejia, 1998). 

On the contrary, research on innovation output, using the RBV shows that family firms achieve 

higher innovation performance than nonfamily firms (Block, 2012; Sirmon & Hitt, 2003). 

Recent discourse explains such patterns by means of family involvement and family control, 

pointing to a paradox, which is labeled as the ‘family innovation dilemma’ (Duran, et al., 2016).  
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Various researchers attempt to illuminate the dilemma of family firm innovation. Already 

earlier, authors recognized that family influence is a double-edged sword and holds both 

advantages and disadvantages for innovation activities (Roed, 2016). For instance, Roessl 

(2005) explored the capabilities of family firms in forming collaborations for innovation. He 

thereby points out that although family firms possess certain characteristics, which may hinder 

the willingness to collaborate, family firms hold capabilities which enhance the effectiveness 

of collaborations. In an attempt to solve the mystery, Duran et al. (2016) sought to understand 

the specific elements that render family firms different from nonfamily firms. Findings show 

that factors such as family control, which on the one hand impede innovation input, may, on 

the other hand, result in higher innovation output. The authors suggest that family firms are in 

particular very well suited to efficiently use invested resources (Carnes & Ireland, 2013), thus 

achieving higher innovation output, despite limited innovation input (Uhlaner, 2013). In 

particular, their high level of control, the concentration on the family’s wealth and non-financial 

goals affect both the investment decisions and the conversion process of innovation input into 

innovation output in family firms (Duran, et al., 2016). Consequently, family business scholars 

are especially directed at understanding how family firms can ‘do more with less’ (De Massis, 

et al., 2018). Doing so, many scholars highlight the role of external sources to address the family 

innovation dilemma (Pittino & Visintin, 2011; Classen, et al., 2012). 

2.2.3 Ability and Willingness Paradox 

A highly contested topic in family business research has been introduced by Chrisman et al. 

(2015) as the ability and willingness paradox, whereby family firms tend to have greater ability, 

yet lower willingness to engage in innovation activities than nonfamily firms. Ability is defined 

as “the family owner’s discretion to direct, allocate, add to, or dispose of a firm’s resources” 

(De Massis, et al., 2014, p. 346) and willingness as “the disposition of the family owners to 

engage in idiosyncratic behavior based on goals, intentions and motivations that drive the 

owners to influence the firm’s behavior(…)” (De Massis, et al., 2014, p. 346). This ability and 

willingness dichotomy captures various empirical arguments that have been used to explain, on 

the one hand, the unique resources of family firms that may lead to superior innovation 

performance (Sirmon & Hitt, 2003), and, on the other hand, the reasons why family firms are 

less willing to innovate (De Massis, et al., 2015). According to Chrisman et al. (2015), ability 

and willingness, representing the two key drivers of family governance, may cause the 

differences in innovation behavior between family and nonfamily firms and among family 

firms. For instance, family firms are likely to be less inclined to rely upon external sources than 
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nonfamily firms (Nieto, et al., 2015; Kotlar, et al., 2013) and when sourcing external 

knowledge, family firms differ according to their level of family involvement in their 

management (Classen, et al., 2012). Hence, a family firm’s distinct traits such as the influence 

of family ownership on a firm’s goals, their social capital, and their risk aversion influence the 

way how family firms innovate (Chrisman, et al., 2015). In this respect, academic literature 

highlights contingent factors (Chrisman, et al., 2015; Nieto, et al., 2015; Classen, et al., 2012), 

which in turn can affect family firm behavior regarding the willingness and ability to engage 

and manage OI models. These will be further investigated in the next chapter. The following 

subchapters, namely ability, and willingness introduce theoretical lenses to understand family 

firm heterogeneity, as proposed by Chrisman and Patel (2012). Table 1 summarizes the unique 

characteristics of family firms which may influence the ability and willingness to engage in OI.  

2.2.3.1 Ability 

In innovation literature, a firm’s ability to manage externally sourced knowledge is usually 

directed to the AC construct, whereby Cohen and Levinthal (1990) define AC as a firm’s ability 

to acquire, assimilate, transform and exploit externally gathered knowledge. Profound empirical 

studies find that AC and firm performance are positively correlated. More precisely, the higher 

the AC, the higher the innovation performance (Fabrizio, 2009; Murovec & Prodan, 2009). 

Nevertheless, other constructs such as resource orchestration (Sirmon & Hitt, 2003) and 

organizational flexibility (Broekaert, et al., 2016) are also used to explain a company’s ability 

to manage collaborative innovation. In the following, we will discuss family firm characteristics 

which complicate or enhance their ability to manage OI, but the above-mentioned constructs 

will not be further investigated, as the focus lies on explaining the willingness dimension.  

 

When studying family firms it is highly important to take into account a family firm’s unique 

characteristics, in order to understand their ability to manage OI. To begin with, their ability to 

obtain resources from external entities is strongly influenced by their high level of social capital. 

Resulting from family firm’s communication, interactions and relationships with different 

stakeholders, a family firm’s social capital is found to enhance the ability to orchestrate 

resources from other companies due to a more effective knowledge transfer process (Miller & 

Le Breton-Miller, 2006). For instance, previous studies suggest that external social capital 

improves alliance and partnership success (Ireland, et al., 2002). Additionally, family firm’s 

social capital is recognized unique as family firms are generally known for fostering successful 

long-standing relationships with their stakeholders (Sirmon & Hitt, 2003), thus these relations 
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are more enduring (Miller, et al., 2015), promoting greater ability to engage in OI. Moreover, a 

high level of control of the firm and a family firm’s attention to non-economic goals is found 

to enhance the development of capabilities which promote the innovation process (Duran, et 

al., 2016). To that effect, family firms have shown to foster long-lasting relationships with 

internal and external stakeholders, eventually increasing human capital (Duran, et al., 2016). 

High levels of human capital are especially beneficial within an innovation process, as 

interpersonal interactions of employees increase the effectiveness of knowledge transfer 

processes within the organization (Miller & Le Breton-Miller, 2005). This ultimately leads to 

the accumulation of tacit knowledge (Acs & Audretsch, 1988), which in turn fosters the ability 

to engage in innovation. Furthermore, based on the stewardship theory, family firms pursue a 

main goal of continuity, transferring the business onto next generations, which ultimately 

increases the long-term orientation of family firms (Miller, et al., 2008). Such long-term 

mindset enables the firm to be explorative-oriented (Kellermanns & Eddleston, 2006), thus, 

increasing the ability to nurture partnerships for innovation. In contrary, family firms are often 

denoted with limited cognitive diversity, which could affect the ability to manage OI 

(Brinkerink, et al., 2017; Classen, et al., 2012). Due to the fact that management positions are 

often reserved for family members, the backgrounds of management members are often less 

diversified. Empirical evidence shows that such undiversified set limits the ability of family 

firms to perform innovation processes as it is important to deal with complex adaptive 

environments (Classen, et al., 2012). Most importantly, scholars highlight that cognitive 

diversity enhances a firm’s AC (Cohen, 1990). Consequently, as family firms show limited 

cognitive diversity, they have constrained ability to acquire, assimilate and exploit externally 

sourced knowledge (Sirmon & Hitt, 2003). 

2.2.3.2 Willingness 

The willingness to engage in innovation is mainly investigated from a rather strategic 

perspective, dominated by the RBV, which implies that a firm, for example, engages in 

collaborations for strategic motives such as overcoming resource scarcity, acquiring missing 

knowledge or to enlarge a firm’s social network (Pittino & Visintin, 2011). When considering 

family businesses, the decision to engage in OI for innovation is subject to the behavioral 

characteristics of the main decision maker of the family firm (Classen, et al., 2012). Scholars 

often refer to the concept of a family firm’s SEW, in order to elucidate the willingness 

dimension. SEW describes intrinsic non-economic goals family owners and managers feel 

strongly committed to (Gómez-Mejía, et al., 2007). These non-economic goals ultimately 
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influence organizational choices on multiple levels (Gómez-Mejia, et al., 2011). Today SEW is 

understood as a 5-dimensional construct consisting of the following elements: family control, 

family member’s identification with the firm, binding social ties, emotional attachment and the 

renewal of family bonds through dynastic succession (Berrone, et al., 2012).  

 

Following the behavioral agency theory, family firms tend to be strongly risk-averse with 

respect to SEW, as they aim to maximize control and minimize external influences, in order to 

retain their SEW (Gómez-Mejía, et al., 2010). SEW has utmost priority and risky decisions will 

only be taken if it helps to preserve SEW, thus reducing their willingness to engage in OI 

(Gómez-Mejía, et al., 2010; Gómez-Mejía, et al., 2007). This also implies that economic goals 

are subordinate at the expense of long-term economic wealth. In this regard, many scholars 

highlight family firms yearn for power and control, which leads to the fact that family firms are 

less inclined to rely upon external sources as this possibly restrict their control compulsion 

(Gómez-Mejía, et al., 2007). To add, family firms are often recognized as risk-averse entities, 

due to their wish for the longevity of the family business (Roed, 2016). This risk-averse climate 

represents a deterrent to an innovation-friendly climate, thus providing another explanation for 

inferior willingness towards OI (Gómez-Mejia, et al., 2011). Additionally, family firms are 

often characterized by their overlap of firm equity and family wealth, which significantly 

impacts investment decisions. Consequently, a family firm’s decision ultimately affects their 

personal wealth, in both financial and socioemotional terms (Nieto, et al., 2015; Gómez-Mejía, 

et al., 2007). Therefore, family firms tend to preserve their financial resources, which ultimately 

limits their inclination to experiment with costly and new business opportunities with uncertain 

outcomes, known as a family firm’s propensity for parsimony (De Massis, et al., 2013). 

The two complementing perspectives, behavioral agency, and stewardship theory (Le Breton-

Miller & Miller, 2006; James, 1999), aiming at explaining family firm’s inferior willingness to 

engage in collaborations, confirm not only heterogeneity of family firms (Gómez-Mejía, et al., 

2007; Bennedsen, et al., 2010) but also point to the conflict of family and economic goals 

(Zellweger & Nason, 2008). Many scholars stress the variation in family firm’s behavior, 

leading to different circumstances under which family and economic goals are compatible 

(Zellweger & Nason, 2008). For instance, on the one hand, if short-term family goals dominate, 

family and economic goals tend to be more divergent, thus leading to risk-aversion in order to 

preserve family firm’s SEW (Gómez-Mejía, et al., 2007). On the other hand, if long-term family 

goals dominate, family and economic goals are likely to coincide, thus leading to increased 
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venturesome behavior of family firms (Chua, et al., 1999; James, 1999). The latter usually takes 

place if the family firm’s intention for intrafamily succession is strong (Chua, et al., 1999; 

James, 1999). Hence, decisions are framed with a long-term mindset, leading to a closer 

alignment between economic goals for long-term wealth and family goals for the perpetuation 

of family values and legacy (Chrisman & Patel, 2012). Despite intrafamily succession, literature 

stresses the fact that family firm’s behavior is affected by further contingent factors, particularly 

governance and owner’s goals, which have a decisive influence on collaboration attitude and 

behavior (Chrisman, et al., 2015; Classen, et al., 2012).  

Table 1 Impact of Family Firm’s Characteristics on Ability and Willingness  

 
 

Source: Own table 

2.3 Hypotheses Development 

Within the following subchapters, the hypotheses will be developed, separated into two major 

building blocks. The building block 1, describes the hypotheses related to a firm’s willingness 

to engage in OI, whereas the building block 2, describes the hypotheses related to the ability 

dimension focusing on the relationship of the innovation activity and innovation performance.  

Family firm’s 

characteristic

Impact on the 

ability dimension

Impact on the 

willingness dimension
References 

High social capital Positive /
Zahra, 2012; Miller & Le Breton-

Miller, 2005; Sirmon & Hitt, 2003

Yearn for power 

and control
Positive Negative

Lambrechts, et al., 2017; Roed, 

2016; Gómez-Mejía, et al., 2010

Focus non-

economic goals
Positive Positive & Negative

Duran, et al., 2016; Chrisman, et 

al., 2015

Long-term 

orientation
Positive Positive

De Massis, et al., 2013; Pittino & 

Visintin, 2011; Kellermanns & 

Eddleston, 2006; Miller & Le 

Breton-Miller, 2005

Propensity for 

parsimony
/ Negative

De Massis, et al., 2015; De 

Massis, et al., 2014

Limited cognitive 

diversity
Negative /

Classen, et al., 2012; Sirmon & 

Hitt, 2003

Conservatism and 

risk aversion
/ Negative

De Massis, et al., 2013; Gómez-

Mejia, et al., 2011; Gómez-Mejía, 

et al., 2007
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2.3.1 Building Block 1 

Scholars find common ground in stating that a family firm’s willingness to innovate can be 

partially explained by the family’s influence in governance and the goals pursued (Chrisman, 

et al., 2015; Classen, et al., 2012; Kellermanns, et al., 2012). More specifically, Chrisman, et 

al. (2015) suggest that the variety of economic and non-economic goals may indeed lead to 

different behaviors between family firms. At the very essential level, the SEW construct is seen 

as pivotal for the explanation of the family firm’s willingness to engage in innovation (Bigliardi 

& Galati, 2018). Following recent calls to build upon multi-theory approaches to understand 

family firm behavior (Miller, et al., 2015), we acknowledge the complementary perspectives, 

behavioral agency theory and stewardship theory (Le Breton-Miller & Miller, 2006; James, 

1999). Through the lenses of the behavioral agency model, Gómez-Mejía, et al. (2007) propose 

that when facing the difficulty to choose between a strategic choice leading to economic gains 

and the choice to preserve SEW even though forgoing financially beneficial opportunities, 

family firms tend to prefer the latter. In contrary, stewardship scholars find theoretical 

arguments that family managers exercise stewardship over the well-being and continuity of the 

family firm, which ultimately makes them more willing to innovate to improve SEW (Miller, 

et al., 2008; Eddleston, et al., 2008; Arrègle, et al., 2007). Consequently, scholars suggest 

acknowledging family firm heterogeneity when studying family firms (De Massis, et al., 2013). 

 

Therefore, we follow the work by Chrisman et al. (2015), who claim that contingent factors 

contribute to explaining family firm heterogeneity. As such, we conjecture that these factors 

may affect their willingness to engage in OI. In order to provide a fine-grained analysis of the 

ability and willingness dichotomy, we believe it is fundamental to include these contingencies 

in the present study (Dyer, 2006; Astrachan, et al., 2002). Hence, in the following, we discuss 

three major contingencies, ownership, management and intrafamily succession intention. 

 

2.3.1.1 Ownership  

The first contingent factor to be considered is the owning generation of the family firm. The 

owning generation has a major impact not only on the firms’ culture but also on family’s values 

and goals, which ultimately influence major strategic decisions (Pittino & Visintin, 2011; 

Schein, 1983). Thus, we anticipate that this may impact their decision to engage in OI.  



 

 

 

 
22 

To begin with, literature stresses the fact that a family firm’s founding generation is often 

associated with a high entrepreneurial spirit (Kellermanns & Eddleston, 2006). Indeed, 

researchers come to the conclusion that founder-led family firms outperform not only their 

nonfamily firm's counterparts but also family firms led by later generations (Miller & Le 

Breton-Miller, 2005). A similar stream of research argues that unlike the founders of the family 

firm, subsequent generations tend to be more conservative in order to retain the family firm’s 

wealth (Miller, et al., 2015; Alberti, et al., 2014).   

However, from a resource-based perspective, the founding generation of the family firm is the 

one establishing valuable tacit knowledge of the firm that facilitates a competitive advantage 

(Sirmon & Hitt, 2003). Scholars conclude that this generation is especially strongly emotionally 

attached to the family business (Astrachan, et al., 2002) and aims to keep the firm under full 

family control (Duran, et al., 2016). Thus, the founder tends to be more paternalistic 

(McConaughy & Phillips, 1999), relying mainly on internal resources and refusing external 

financial sources that could limit the control over their business (Duran, et al., 2016).  

Nevertheless, the high degree of tacit knowledge within founder-led firms compensates for 

limited financial resources (Duran, et al., 2016). As such, since tacit knowledge is often linked 

to the founder’s personality, scholars argue that successors may be less able to leverage a family 

firm’s internal resources (Zahra, et al., 2004). Consequently, subsequent generations may be 

forced to rely upon external knowledge sources in order to push innovation forward (Pittino & 

Visintin, 2011). In addition, McConaughy and Phillips (1999) and Dyer (1988) state that 

descendants tend to be more professional and less paternalistic than the founding generation, 

hence subsequent generations are perceived to be more open towards external sources. 

To this background, we recognize that convergent views among researchers exist. However, 

given the fact that subsequent generations are often characterized as professional and dependent 

on external knowledge sources in order to innovate, we hypothesize that: 

H1a: The lower the owning generation of the family firm, the more likely is the family firm to 

engage in CI activities.  

H1b: The higher the owning generation of the family firm, the more likely is the family firm to 

engage in OI activities.  
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2.3.1.2 Management 

As proposed by the literature, family firms differ significantly concerning their family 

involvement within their firm’s management (Kellermanns, et al., 2012). According to 

Astrachan, et al. (2002) the control executed by a family firm’s top management team (TMT) 

represents a good indicator to understand the strategic influence family members but also 

external members have in business decisions.  

 

To begin with, the proportion of family members in the firm’s TMT reflects the participation 

of family members in strategic business decisions. Following the argumentation of Gómez-

Mejía, et al. (2007), the more family members in the firm’s TMT, the higher the focus on family 

goals and values in business decisions, in order to protect SEW. Thus, many scholars argue that 

family firms may run at risk of overreliance on SEW considerations in decision-making while 

missing out on important future opportunities (Miller, et al., 2008). Nevertheless, we may also 

not ignore studies building upon the stewardship perspective, highlighting that family firms 

pursue economic goals as a mean to follow a rather long-term family goal of securing future 

SEW and the survival of the firm for subsequent generations (Miller, et al., 2008).  

 

Notwithstanding, recently Classen, et al. (2012) find negative associations between a TMT of 

only family members and the search breadth for innovation resources. The authors suggest 

attracting nonfamily managers to create a greater balance between family and business goals. 

This is because external managers do not fear to diminish family-related goals to protect SEW 

since they have no family roots in the business (Miller, et al., 2008). Therefore, previous studies 

come to the conclusion that the presence of nonfamily members in a firm’s TMT shifts the 

orientation from family goals towards financial objectives, pursuing economic goals and quick 

growth (Classen, et al., 2012). 

 

Consequently, we assume that management consisting out of only family members is more 

likely to forgo promising future opportunities to maintain control and SEW, while a TMT 

including external nonfamily managers has a positive effect on the family firm’s willingness to 

engage in OI activities. We further find strong support in previous studies (McCauley, 1998; 

Milliken & Martins, 1996), claiming that due to a more diversified management team, the 

family firm can benefit from being more inclined towards external sources. Likewise, having a 

more diversified TMT overcomes a critical disadvantage of family members in the TMT, being 
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limited cognitive diversity (Sirmon & Hitt, 2003). Thus, including external members in the 

TMT results in a more heterogeneous structure, ultimately compensating for limited cognitive 

diversity (McCauley, 1998; Milliken & Martins, 1996). This, in turn, supports not only the 

willingness to engage in OI but further enhances a family firm’s AC (Sirmon & Hitt, 2003). 

 

Therefore, we conclude family firms with nonfamily managers in their TMT are more willing 

to engage in OI activities as firms with only family members, followed by the hypothesis: 

 

H2a: All else being equal, there is a relationship between the involvement of family managers 

and the likelihood of family firms to engage in CI. Specifically, higher likelihood of CI 

engagement is expected with only family managers as compared to having both family and 

nonfamily external managers; higher likelihood of CI engagement is expected with mixed, 

family and nonfamily managers as compared to having only nonfamily external managers in a 

family firm’s top management team.  

 

H2b: All else being equal, there is a relationship between the involvement of external nonfamily 

managers and the likelihood of family firms to engage in OI. Specifically, higher likelihood of 

OI engagement is expected with only nonfamily external managers as compared to having both 

only family managers and mixed, family and nonfamily managers; higher likelihood of OI 

engagement is expected with mixed, family and nonfamily managers as compared to having 

only family managers in a family firm’s top management team. 

 

2.3.1.3 Intrafamily Succession Intention 

Another important element related to family influence is the intrafamily succession intention. 

Succession can be defined as the intention of the family firm’s owner to keep the firm in control 

of the family over generations, hence transferring the ownership to the next generation of the 

family (Le Breton-Miller, et al., 2004).  

 

As discussed already within the stewardship and agency theory, family firms tend to face a 

conflict between non-economic family goals and economic goals (Chua, et al., 1999; James, 

1999). This is specifically the case when short-term family goals dominate. However, following 

the suggestions of recent scholars (Chrisman, et al., 2015), if the family firm intends to transfer 

the business to the next generation, the family may pursue rather long-term objectives. Thus, 
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the family strives not only to preserve the family values and legacy in the short-term but also 

aims to ensure it for subsequent generations. This goes hand in hand with the economic goal of 

long-term wealth creation. Hence family firms become more risk-friendly towards relying upon 

external sources for their innovation processes, in order to ensure the long-term competitiveness 

of the company (Miller, et al., 2015). A more recent study by Lambrechts, et al. (2017) who 

was among the first to investigate the family influence in OI context, concluded that a firm’s 

owner who fosters long-term thinking embraces OI, originating from the possibility of 

intrafamily succession and a strong moral obligation to build on the family legacy.  

 

Another perspective provided by Pittino and Visintin (2011) suggests that during the succession 

process, a family firm might not have sufficient resources available to focus on sourcing 

knowledge externally. Therefore, family firms that have a succession planned, might be less 

inclined to engage in OI. However, due to the fact that we take a behavioral point of view, 

following the stewardship theory, we may presume that family firms that intend to pass over 

the business to the generation, foster a long-term view, thus relying on external sources in order 

to improve future SEW. Therefore, we hypothesize that: 

 

H3a: Family firms that do not plan to transfer the business to the next generation are more 

likely to engage in CI activities. 

H3b: Family firms that plan to transfer the business to the next generation are more likely to 

engage in OI activities. 

 

2.3.2 Building Block 2 

Accessing knowledge for innovation through open strategies is essential to a firm’s innovation 

performance in order to sustain competitiveness in dynamic environments (Nieto & Santamaría, 

2007). Most authors demonstrated such positive effect in both economic (turnover share from 

innovative products) and industrial terms (development of innovations) (Nieto & Santamaría, 

2007; Mention, 2011). The rationale behind is that the more a firm interacts with other 

organizations, the more access will it have to external ideas, knowledge and other intangible 

assets, thus the higher will be its chances to innovate successfully (Cheng & Huizingh, 2014; 

Frishammar, et al., 2012). Several motives have been proposed for conducting inbound OI 

activities. While Chesbrough and Crowther (2006) propose growth and revenue as the primary 

motive, Lichtenthaler, et al. (2009) support the use of nonmonetary outcomes such as new 
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knowledge acquisition. Although recognizing that firms engage in OI for different reasons, we 

follow Laursen and Salter’s (2006) contribution in assuming that the relationship between OI 

and innovation performance lies at the core. In the following the hypotheses for innovation 

performance will be outlined according to the two main approaches used in OI literature, being 

IIP (industrial innovation performance) and EIP (economic innovation performance).  

 

2.3.2.1 Industrial Innovation Performance 

Conventionally, innovative performance is said to vary along a newness continuum, ranging 

from incremental to radical (Laursen & Salter, 2006). On the one hand, radical innovations are 

ground-breaking developments which are derived from exploring new capabilities in search of 

greater variation and novelty (March, 1991), which we refer to as products that are new to the 

market (Nieto & Santamaría, 2010). On the other hand, incremental innovations are 

developments and improvements of products, ranging from new products that are already 

known to the market to minor improvements in existing products and services (Laursen & 

Salter, 2006), which are derived from exploiting current capabilities that generate consistent 

returns (March, 1991). Incremental innovations are associated with a lower level of risk, when 

compared to radical innovations, as firms face relatively few difficulties when pursuing 

incremental innovations, as they take decisions within an established paradigm (Bessant, et al., 

2010). In contrary, when pursuing radical innovations, firms are required to substantially 

change their ways of operating by entering unknown markets and introducing new products 

(March, 1991). As such, it has the ability to destroy the competence of the firm or cannibalize 

a company’s own product range (Menguc & Auh, 2010). Thus, although radical innovation 

could enable the firm to establish a dominant position in the market, it can also expose the firm 

to tremendous risk. Therefore, radical innovation is often characterized as a high-risk and high-

return strategy (Bessant, et al., 2010).  

 

We assume that OI activities can be useful for incremental and radical innovation performance, 

as family firms could benefit from the external expertise and experience, which would enhance 

their so far limited cognitive diversity by accessing more diverse information and resources 

(Burt, 2004). Thus, it could be argued that family firms especially seek external partners when 

they foresee a clear opportunity for radical innovation (Choi, et al., 2015). However, family 

firms are inherently characterized as conservative (Sharma, et al., 1997) and risk-averse 

(Chrisman, et al., 2015). Empirical findings suggest that family managers shy away from 
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decisions that could bring related risk, jeopardizing their SEW, as family firms are not only 

dominated by economic aspects but also by non-economic goals (Brundin, et al., 2014). For 

this reason, seeking OI strategies may represent an intrinsic economic risk for the family 

business, thereby threatening the family’s non-financial goals. In line with this, Gómez-Mejía, 

et al. (2010) suggest that family firms usually diversify less when compared to their nonfamily 

counterparts, hence they are less likely to introduce radical new products to the market. In 

addition, a family firm’s propensity for parsimony hinders their inclination to experiment with 

costly and radically new business opportunities (De Massis, et al., 2013).   

 

Consequently, it could be argued that family firms especially look for new knowledge in its 

closer network (Kellermanns, et al., 2012), which is similar to the knowledge that already exists 

in the firm, in order to minimize the related risk associated with OI activities. This is mainly 

related to incremental innovation. Evidence is provided by Nieto, et al. (2015) and De Massis, 

et al. (2015), who present consistent findings that family firms are more likely to pursue 

incremental innovation as opposed to radical innovation. We may further argue that due to long 

relationships with its stakeholders, family firm managers possess deep knowledge of their 

business, their clients and the industry they are operating in (Sirmon & Hitt, 2003). This renders 

them a competitive advantage, as this tacit knowledge enables them to continually introduce 

incremental innovations to better meet their customer’s demand and follow anticipated market 

changes. This assumption is further supported by the fact that family firms focus on maintaining 

close relationships with their stakeholders (Ireland, et al., 2002), enabling them to better react 

to changing market developments and customer demands. Summarizing, given a family firm’s 

parsimony and risk aversion, which hinders the inclination to pursue radically new product 

developments, as well as a family firm’s tacit knowledge and their focus on relationship 

building, which enables them to introduce incremental innovation, we assume that family firms 

act more cautiously and risk minimizing, regardless of their innovation activity. Thus, we 

suggest the following hypothesis for both CI and OI activities: 

 

H4: OI, as well as CI activities, are more strongly associated with incremental as opposed to 

radical innovation in family firms. 
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2.3.2.2 Economic Innovation Performance 

While IIP refers to the development of new products, EIP considers the economic success of 

these new innovations. The most popular measure for EIP is the turnover share from new 

product innovations (Faems, et al., 2010; Laursen & Salter, 2006).  

 

As described in Chapter 2.2.3.1, family firms benefit from their high social capital, which is 

said to positively influence the ability to orchestrate resources from other companies (Miller & 

Le Breton-Miller, 2006). Moreover, previous studies highlighting a family firm’s attention to 

non-economic goals found that family firms foster trust-based, long-lasting relationships with 

their stakeholders, which ultimately improve alliance and partnership success (Ireland, et al., 

2002). To add, we posit that family firms have privileged network access due to their cultivated 

relationships. This enables them to benefit from network partner’s ideas and feedback 

throughout the innovation process (Gassmann, et al., 2010). Not only influences their high 

social capital and non-economic goals the ability to manage OI activities positively, but their 

sensitivity to uncertainty and their relinquish control is also likely to effectively orchestrate 

resources (Carnes & Ireland, 2013). Additional robustness is provided by Uhlaner (2013), who 

shows that family firms are well suited to effectively transform innovation input in innovation 

output, due to the fact that family owners tightly control and monitor innovation processes. 

Nevertheless, on the contrary family firm are often characterized by limited cognitive diversity 

(Classen, et al., 2012), which lowers their absorptive capacity. Hence, family firms have limited 

ability to acquire and assimilate externally sourced knowledge and apply it to commercial ends 

(Sirmon & Hitt, 2003). Given the risk associated with OI, we conjecture that a family firm’s 

sensitivity to uncertainty may be even stronger, which is why family firms may put even more 

attention on monitoring the overall innovation process, thus counterbalancing their low 

absorptive capacity by effective resource orchestration. 

 

Building upon this reasoning, we posit that family firms benefit from executing OI activities in 

terms of revenue share from new product developments. Since their weakness of limited 

cognitive diversity can be counterbalanced by sourcing external knowledge, a more diversified 

set of competencies and expertise eventuates. Given a family firm’s strong social capital, 

relinquish of control and focus on non-economic goals, we conjecture that engaging in OI yields 

increased economic success of new product innovations as opposed to CI. Without including 

external knowledge, family firms are left with limited cognitive resources, thus lowering the 

chances to innovate based on insightful connections among diverse sources (Zahra, 2012).  
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Thus, we hypothesize that: 

 

H5: There is a positive relationship between OI activities and the economic success of new 

product innovations. Specifically, OI activities are more positively associated with the share of 

turnover from innovations as compared to CI activities. 

 

Figure 2 Conceptual Model 

 

 
Source: Own figure 
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3 Methodology 

__________________________________________________________________________________________ 

The methodology presents methodological insights and reflections of how this thesis is 

conducted. In essence, it provides the framework for data collection and analysis. Therefore, 

the reader is firstly introduced to the underlying philosophical assumptions of this thesis, which 

underpin the chosen research design and strategy.     

3.1 Research Philosophy 

The research philosophy represents the beliefs and assumptions about how knowledge is 

developed. These include assumptions about the nature of realities (ontology) to encounter 

within this research and about the nature of human knowledge (epistemology) (Saunders, et al., 

2012). The philosophical assumptions of this research, ultimately shape how we understand our 

research question, how we choose the methods for this study and how we interpret our findings 

(Easterby-Smith, et al., 2015). 

 

The present study aims to explain the nature of OI in family firms while recognizing the sources 

for family firm heterogeneity. We build upon an extensive amount of theory, to purposefully 

examine the family effect in the context of OI activities and innovation performance. Thus, we 

consider knowledge as existent and take on a rather external and objective research position 

which is in line with the idea of positivism as described by Easterby-Smith, et al. (2015). 

Positivism assumes that social reality exists externally and can be measured objectively, to 

allow generalizations about the research topic at hand. Epistemology and ontology are 

inherently linked, hence Easterby-Smith, et al. (2015) suggest that a positivist fits a realist 

ontology, whereas one can distinguish between internal realism and realism.  

 

For the purpose of this study, we view the nature of reality formed by facts and a concrete truth, 

which is not directly accessible, representing the viewpoint of an internal realist. First of all, 

family firms are not a homogenous group of organizations (De Massis, et al., 2013). In fact, 

heterogeneity of family firms includes many sources, not all of which are covered within this 

thesis. Most notably, scholars identify the dimensions along which family firms differ, among 

others governance and goals (Chrisman, et al., 2013). Since each of these dimensions can take 

on many values, for example, intrafamily succession or the preservation of SEW, the truth is 
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hidden. In order to access the hidden truth, researchers derive the nature of reality indirectly, 

through for example larger survey designs to identify patterns (Easterby-Smith, et al., 2015).  

 

Second, we as researchers believe that what we may observe in the empirical, represents just a 

small part of the whole explanation of family firms. For instance, we believe that focusing on 

the goals, ownership and management structure represents just a small part of the sources 

explaining heterogeneity among family firms. However, we assume that goals and management 

structures represent underlying causes which inherently shape family firm behavior. Thus, as 

an internal realist, we aim to provide an explanation for the overall observations, by identifying 

underlying mechanisms (Saunders, et al., 2012).  

 

Third, as elucidated in Chapter 1.2 research on family firms is often based on case studies, 

which makes the generalizability of findings somewhat limited. Further, existing contributions 

present rather ambiguous and contradicting results, which is why this research sets to promise 

unambiguous and highly accurate results, to allow comparability. Thus, we as a researcher must 

remain neutral and detached from the research at hand, in order to avoid influencing our 

findings (Saunders, et al., 2012). Given a solid theoretical foundation, hypotheses are deduced, 

to test existing theory in a new context, being OI. Thereby, we remain critical observers during 

the whole research process, by explaining our results in respect to existing empirical findings.  

3.2 Research Design 

An adequate research design lays out the framework for data collection and analysis. It justifies 

the choices made and explains how we are answering our research questions (Easterby-Smith, 

et al., 2015). In the following, we first elucidate the research approach taken within this thesis, 

which is followed by the classification of our research purpose. 

3.2.1 Research Approach 

Two main research approaches exist: inductive and deductive. Using an inductive approach 

implies collecting data and thereof developing a theory, while in a deductive approach the 

researcher first develops theory and hypotheses and then designs a research strategy in order to 

test these hypotheses. Both approaches ultimately follow the researcher’s philosophical 

assumptions. Following Saunders, et al. (2012), while induction is in line with interpretivism, 

deduction is attached to positivism.  
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Given a solid theoretical foundation of family business innovation research, the present study 

chooses a deductive approach, which is in line with our positivistic research philosophy 

(Saunders, et al., 2012). Following the suggestions of Robson (2002) five sequential steps 

represent the progress of a deductive approach: 

1. Deducing a hypothesis from the theory, 

2. Expressing the hypothesis to propose a relationship between two concepts, 

3. Testing the hypothesis, 

4. Examining the specific outcome (theory confirmation or modification), 

5. Modification of theory, if necessary. 

These stages are applied throughout our thesis. To begin with, we review existing theory 

concerning innovation in family firms in Chapter 2, in order to deduce our hypotheses. This is 

followed by a presentation of our conceptual model, which presents the hypotheses proposing 

the relationships between variables to be tested. In Chapter 4, our hypotheses are tested through 

appropriate statistical methods to conclude whether the hypothesis can be supported or not. 

Finally, our results are critically discussed regarding existing theory, while implications for 

theory and practitioners are outlined. 

 

Saunders, et al. (2012) highlight important characteristics to consider when following a 

deductive approach. Deduction supposes the explanation of a causal relationship between 

variables. This thesis focuses on two building blocks, aiming to first explain the relationship 

between contingencies influencing a family firm’s willingness to engage in OI, and second to 

model the relationship between the innovation activity and the innovation performance. It 

follows a quantitative approach for data analysis. To further isolate the relationship of the 

variables, control variables are employed to ensure that for instance, the performance outcome 

is a result of the pursued innovation activity. We follow existing research on innovation and 

employ control variables which may severely influence the innovation behavior. Saunders, et 

al. (2012) suggest deploying a highly structured methodology, to allow replication and ensure 

the reliability of findings. Additionally, the data should be operationalized to allow facts to be 

measured quantitatively. This thesis draws upon a sample of 176 German family firms since 

pluralism in family firms research is commendable. This ultimately enables us to increase the 

generalizability of our findings, due to representative sample size.  
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Following the above, the purpose of this study is from explanatory nature, whereas the emphasis 

lies on studying phenomena in which we want to explain, rather than describe the relationship 

between two variables (Saunders, et al., 2012). More precisely, we seek to explain the 

relationship between contingent factors which drive differences in family firm behavior, and 

the chosen innovation activity. In light of a solid base of theoretical lenses, we deduce 

hypotheses in order to purposefully examine the effect of family firms in the context of OI. We 

further assess the relevance of OI, by comparing OI model to and CI models, where we explain 

how the specific innovation activity affects innovation outcomes. We thereby test whether the 

premises of the family firm’s ability to manage innovation also holds true for the context of OI.  

3.3 Research Strategy  

The third stage of the methodology is the research strategy, which describes the single steps to 

be taken to meet the research objectives and answer the research questions (Saunders, et al., 

2012). In the following, we discuss the chosen strategy of our research, including the method, 

sampling, as well as data collection.   

3.3.1 Survey Research 

Given our explanatory purpose, we first test the effect of different contingencies (ownership, 

management, intrafamily succession intention) on a family firm’s willingness to engage in OI. 

In doing so, we are looking for patterns and associations between contingent factors and the 

innovation activity conducted by family firms. In the next step, we empirically link the 

innovation activity, whether it is open or closed, to innovation performance. Thereby, we assess 

the relevance of an open compared to a closed model.  

 

Nevertheless, such patterns are usually difficult to detect, since several variables may cause the 

observed outcome. Therefore, it is important to draw upon larger samples, to measure multiple 

factors at once, and identifying underlying relationships (Easterby-Smith, et al., 2015). Hence, 

inferential survey research fits our purpose very well, which is specially designed to draw 

relationships between variables and concepts, based on previously made assumptions. This type 

of survey is aligned to our internal realistic ontology and positivistic epistemology, since it 

isolates factors involved, in order to explain the more hidden truth of what causes what.  
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3.3.2 Sampling Strategy  

As described in Chapter 2.2.1, the region under analysis is Germany, this is due to the fact that 

the German Mittelstand is globally recognized for its strong innovation performance and thus 

of high interest for further investigation (De Massis, et al., 2018). As such, it represents an ideal 

testing ground for OI in family firms in order to reassess rather ambiguous existing results in 

family business innovation research. 

 

Within this thesis, we conduct an analysis of family firms, whereas different definitions exist. 

Overall these definitions vary in the role of family-specific characteristics such as ownership, 

control, and motivations (Chrisman & Patel, 2012; Astrachan & Shanker, 2003). As described 

in Chapter 2.2.1 we apply the definition of Chua, et al. (1999), which is particularly suitable for 

this thesis, since it recognizes a family firm’s desire for continuity and thereby adds family 

firm’s intentions and goals in addition to family ownership and management. It thereby 

underlines the essence approach towards studying family firms (De Massis, et al., 2013).  

 

Furthermore, we analyze the firms according to contingencies which may help to explain family 

firm heterogeneity and account for family firm influence. First, the generation involved in the 

business is a highly important characteristic to be considered, since the leader has a fundamental 

role in maintaining the overall organizational culture (Schein, 1983). Thus this role may indeed 

influence a family firm’s willingness to engage in OI. Second, the influence of the family in 

strategic decisions is often represented in the TMT structure of family firms (Astrachan, et al., 

2002). Third, the intention for intrafamily succession represents whether short-term or long-

term family goals dominate, ultimately driving firm behavior (Astrachan, et al., 2002). 

 

Furthermore, the sample must engage in innovation activities, whether they pursue CI or OI as 

defined by Chesbrough (2014) and further provide information concerning their innovation 

outcomes, in order to be measured. Therefore, we follow recent OI research which measures 

innovation performance through two main approaches, being IIP and EIP (Greco, et al., 2016; 

Nieto & Santamaría, 2007; Laursen & Salter, 2006). IIP refers to the introduction of new 

products, whereas scholars operationalize IIP regardless of its novelty (Mention, 2011) or 

distinguish between radical and incremental IIP (Nieto & Santamaría, 2007). Further, scholars 

measure IIP also through patent citations or patents counts (Van de Vrande, et al., 2009). EIP 

can be referred to the economic success of the innovations, whereas the most popular EIP 
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measure is the share of turnover from radical and incremental innovations (Nieto & Santamaría, 

2007; Laursen & Salter, 2006). Further authors also make use of the turnover share which 

derives from new innovations, regardless of their novelty (Faems, et al., 2010; Leiponen & 

Helfat, 2010). Given the different nature of incremental and radical innovation outcomes, which 

are often associated with different levels of risks (Bessant, et al., 2010), we believe it is 

especially interesting to include the degree of novelty in our study since family firms are often 

characterized as risk-averse entities.  

3.3.3 Data Collection 

In order to draw conclusions on the influence of contingencies on a family firm’s willingness 

to engage in OI activities and on the relationship between the innovation activity and the 

innovation outcome, we choose to rely on secondary data. Relying on secondary data allows us 

to test existing findings of family firm innovation research in a new context, based on larger 

sample size. Additionally, given our resource constraints in time, we can make conclusions of 

our conceptual model in a far larger data set, as the collection of primary data would allow. 

Thus, our analysis is grounded on a representative dataset, to allow for generalizations. Further, 

since we want to analyze the effect of different innovation activities on innovation performance, 

we need to include cross-sectional data, in order to allow us to study a particular phenomenon 

at a particular time. Thus, choosing secondary data allows introducing a partial lag (Saunders, 

et al., 2012) We may also want to acknowledge that one of the most common disadvantages of 

secondary data is that it may not include all the variables of interest for a study (Saunders, et 

al., 2012). Nevertheless, in light of the research objective of our study, the chosen data source 

allows measuring all variables of interest. Furthermore, considering that qualitative research 

provides largely evidence of how specific family characteristics and contingencies influence 

their innovation behavior, few of these have so far been operationalized by a quantitative design 

(Roed, 2016). Therefore, we believe that the contribution to be made to the research field of OI 

in family firms is more meaningful by relying on secondary data and conducting a quantitative 

analysis. Additionally, scholars highlight that secondary data is even likely to be of higher 

quality than collecting the data ourselves (Stewart & Kamins, 1993).  

 

Different secondary sources have been evaluated according to their suitability for our research. 

Thereby, we follow the steps suggested by Saunders, et al. (2012), to assess overall suitability 

concerning measurement validity and coverage, the data’s reliability and validity, as well as 

measurement bias. The chosen secondary data is the Community Innovation Survey (CIS) 
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executed in Flanders. CIS is an official survey of the European Commission and Eurostat and 

is conducted in several European Union Member States every second year, which investigated 

the last three years of a firm’s operations (Eurostat, 2019; Rammer & Peters, 2013). Thus, CIS 

is a cross-sectional survey which collects information of the innovation activities of European 

enterprises in different sectors, covering not only different types of innovation activities but 

also performance outcomes, which ultimately enable us to answer our research questions. 

Hence, we conclude that measurement validity and coverage of the data is ensured.  

 

The use of CIS data has a long-standing tradition in economics and management (Broekaert, et 

al., 2016; Klingebiel & Rammer, 2014). Its quality in terms of reliability, validity, and 

interpretability has been proven by several tests, therewith becoming a major source for 

innovation studies (Spithoven, et al., 2010; Laursen & Salter, 2006). The CIS sample is a 

disproportional stratified random sample, compliant with the guidelines and definitions of the 

Oslo Manual for surveys on innovation activities (Rammer & Peters, 2013; Eurostat, 2010).  

 

In CIS 2015 questions concerning the ownership status of firms were added, making it a highly 

interesting source for the investigation family firm innovation behavior (Rammer, 2019; ZEW, 

2019). For the purpose of the present study, we combine data from 2015 and 2017, in order to 

account for the most recent data available. The data of CIS 2015 identifies family firms and 

predominant contingent factors in 2015. Thereby, family and nonfamily firms can be separated 

by ownership. When one person or the family owns at least 50 % of the company’s shares it is 

considered as a family firm (ZEW, et al., 2015). This definition is also in line with the family 

firm definition as a part of the Mittelstand definition of Berghoff (2006). The identified family 

firms of CIS 2015 are linked with data concerning the innovation activities and their innovation 

performance, which were collected by CIS 2017. Thus, we allow for temporal sequencing 

between independent and dependent variables. Additionally, a partial lag is introduced by the 

survey design of CIS as the information concerning innovation activity refer to the years 2014 

to 2016, while the success of the product innovations has been captured in 2016. Overall, of the 

29,370 German firms survey, 7,215 responses could be counted, representing a response rate 

of 25% (Rammer, et al., 2016). Among these firms, 2,975 family firms can be identified. 

Linking these family firms with CIS 2017, 1,342 family firms remain as a sample size, out of 

7,013 (family and nonfamily) firms returning usable questionnaires in 2017, yielding a response 

rate of 26.9 % (Rammer, et al., 2018). 
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3.4 Measures and Variables 

In the following the measures used in this study are described and structured according to our 

two building blocks, representing the willingness and ability dimension. 

3.4.1 Building Block 1 

Dependent Variables 

We employ two dichotomous variables as our dependent variables. First, the variable CI 

assumes the value 1 if the family firm engaged in a CI activity and 0 if not. Second, the variable 

OI assumes the value 1 if the firm engaged in an OI activity, and 0 if otherwise. We thereby 

follow the definitions based on the questions of the CIS survey. CI activities were conducted if 

the firm introduced new or significantly improved products that are only developed by the firm 

itself. OI activities include products that were either developed together with another enterprises 

or institutions, adapted or modified by the firm but originally developed by other enterprises or 

only developed by other enterprises or institutions (Barge-Gil, 2010). 

 

Independent Variables 

The variable generation assumes discrete values, which correspond to the generation leading 

the firm (Pittino & Visintin, 2011; Astrachan, et al., 2002). The exact reference is the questions 

“For how many generations has the enterprise been family-owned?” (ZEW, 2019).  

 

In order to assess the influence of the family influence, we employ the measurement of a family 

firm’s TMT. Thereby, we follow previous scholars who employ such measurement (Pittino & 

Visintin, 2011; Astrachan, et al., 2002). The variable is labeled TMT, which can consist of 

family members and external nonfamily members. Therefore, a nominal variable is employed 

to measure three different types of TMT structures. The value 1 assumes that only family 

members are part of the firm’s TMT (ZEW, 2019), the value 2, assumes family members and 

external nonfamily members are part of the management team and the value 3 states that the 

TMT consists only of external nonfamily members. The reference point for this variable is the 

CIS survey 2015, asking whether family members are part of the firm’s TMT or whether the 

TMT consists of external managers only. The firms were asked to respond to either, family 

members only, both family members and external managers or external managers only.  

 

For measuring a family firm’s intrafamily succession intention we employ the dichotomous 

variable succession_int, which assumes the value 1 if the family firm intends to transfer the 
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business to the next generation and the value 0, if not. Thereby, we refer to the survey question 

“Is it planned to transfer the enterprise to the next family generation?” (ZEW, 2019). 

 

Control Variables 

We further employ a set of control variables, in order to account for several industries and 

structural dimensions, which have been influencing previous family firm, and OI research 

studies. In general, a control variable is said to have an effect on the dependent variable but is 

not in focus of the analysis (Graham & Cook, 2014). Thus, it is held constant to assess the 

relationship between the independent and dependent variable under investigation. According to 

several scholars, factors exist that have an influence on the innovation performance, such as 

firm size (Covin, et al., 2016), industry affiliation (Spithoven, et al., 2010), product market 

(Leiponen & Helfat, 2010) and the proportion of employees with a high educational background 

(Gesing, et al., 2015; Filser & Eggers, 2014), which are used as control variables in this thesis. 

 

First, we control for the firm’s size (size), measured as the logarithm of the total number of full-

time employees on a continuous scale. Overall, the debate on a firm’s size continues to arouse 

controversy. While smaller firms tend to lack in the capital, leading to fewer R&D investments 

(Kleinknecht, 1989), larger firms have increased resources available and thus, are more likely 

to meet their innovation goals and demonstrate superior levels of innovation success (Nieto & 

Santamaría, 2010). However, firms that are of small size are said to have superior 

responsiveness to market changes and thus may have a competitive advantage when it comes 

to changing organizational routines or launching new products (Hannan & Freeman, 1984). 

Since the variable is highly skewed a logarithmic transformation is applied to increase the 

validity of analysis (Urban & Mayerl, 2018; Laursen & Salter, 2006). 

 

Second, a firm’s industry affiliation (industry) is measured along a nominal scale, covering the 

following four economic sectors: research-intensive, other manufacturing, knowledge-

intensive, and other services. These industries represent the aggregated NACE sectors, which 

have been included in several innovation-related studies (Gesing, et al., 2015; Laursen & Salter, 

2006). Prior research underlines that the industry sector can affect innovations and their market 

success (Spithoven, et al., 2010). For instance, the service sector tends to be less open in their 

innovation behavior as compared to the manufacturing sector (Drechsler & Natter, 2012).  
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Third, we control for the product market (market) which is measured by a nominal variable, 

whether the firm only operates on a local level (1), German (2), European (3) or global level 

(4). According to Leiponen and Helfat (2010), this may be especially important in light of their 

degree of internationalization which exposes the firm to international competition, pushing 

towards increased innovation.   

 

The last control variable is the proportion of employees holding a university degree measured 

on an interval scale from 0 (0%) to 8 (≤100%). We thereby follow recent CIS-based studies in 

using a proxy for human capital (Gesing, et al., 2015). Previous studies found out that a higher 

educational background increases the sensitivity of employees towards a firm’s strategic 

orientation, as innovation performance for example (Filser & Eggers, 2014). 

 

Table 2 Description Variables Building Block 1 

 
  

 Source: Own table 

 

3.4.2 Building Block 2 

Since the second building block analyzes the relationship between each innovation activity 

whether open or closed and the related innovation performance, the independent variables are 

composed of the already outlined two dichotomous variables, OI and CI. Furthermore, the same 

Variables Measure Description

Dependent

OI Dichotomous Open innovation activity (no/yes)

CI Dichotomous Closed innovation activity (no/yes)

Independent

Generation Discrete The generation (number) in charge of the family business

Succession_int Dichotomous Intention to transfer the business to the next generation (no/yes)

TMT Nominal
Management structure (1 = only family members; 2 = family and 

external managers; 3 = only external managers)

Control Variables

Size Discrete Number of employees

Industry Nominal

Economic categories (1 = research-intensive industry; 2 = other 

manufacturing; 3 = knowledge-intensive services; 4 = other 

services)

Market Nominal Market regions (1= local; 2 = GER; 3 = EU, 4 = world)

Human Capital Ordinal
Scale splitting firms into the following ranges: =0; <5; <10; <15; 

<20; <30; <50; <75; ≤ 100
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control variables as for the first building block are employed, being size, industry, market and 

human Capital (see detailed explanation in building block 1).  

 

Dependent Variables 

Based on previous studies, innovation performance can be split into two perspectives, IIP and 

EIP (Greco, et al., 2016). While IIP refers to the introduction of a new product along its newness 

continuum, EIP considers the market success of the innovation (Broekaert, et al., 2016; Nieto 

& Santamaría, 2007). The CIS study distinguishes between products that are new to the firm 

(incremental) and products that are new to the market (radical), thus we introduce two 

dichotomous variables incremental and radical, which refer to the introduction of new products 

from 2014-2015. The variable incremental takes the value 1 if the firm introduced incremental 

innovation, and 0 if otherwise. The same also applied for the dichotomous variable radical.  

 

Furthermore, the economic success of the product innovations (EIP), consistently with previous 

empirical studies, is measured by its revenue share. We can recognize that such measures are 

better suited to reflect the success of new product innovations as compared to patent-based 

indicators, since their enjoy growing acceptance among researchers in the field of open 

innovation studies (Klingebiel & Rammer, 2014; Leiponen & Helfat, 2010; Laursen & Salter, 

2006) Thus, our first variable turn_incr captures the estimated percentage share of a family 

firm’s total revenues in 2016, which can be attributed to incremental products introduced 

between 2014 and 2016, which are new to the firm, but not to its target market. Our second 

variable turn_rad captures the family firm’s success in launching radical product innovations, 

that are new to the market. This variable also refers to the share of total revenues in 2016, which 

can be attributed to radical products introduced between 2014 to 2016. Both measures are 

categorized using a 9-point scale from 0 (0%) to 8 (75-100%).  
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Table 3 Description Variables Building Block 2 

 

 
  

 Source: Own table 

 

3.5 Data Analysis 

Within this chapter we not only describe the analysis procedure of this thesis, we further clarify 

pretests and assumptions that are necessary in order to run the analysis. Therefore, we first 

explain the data cleansing procedure, second examine the representation of our sample, third 

present the analysis procedure and fourth conduct assumption testing. 

3.5.1 Data Cleansing 

As a first step, the data needs to be cleaned in case of missing data (Mooi & Sarstedt, 2011). As 

described within the sampling strategy in Chapter 3.3.2 linking the CIS data 2015 and 2017, a 

sample size of 1,342 family firms remain. In the first step, the sample is reduced by the firms 

that do not provide any information about the contingencies, generation, TMT, and succession 

intention (349 family firms). Then, in a next step, firms are identified that show neither open 

nor closed innovation activities (702 family firms). Lastly, we identify 119 firms that indicate 

Variables Measure Description

Dependent

Radical Dichotomous Describing if the firm introduced radical innovations (no/yes)

Incremental Dichotomous Describing if the firm introduced incremental innovations (no/yes)

Turn_rad Ordinal
Scale splitting firms into eight different ranges of shares of 

turnover: =0; <5; <10; <15; <20; <30; <50; <75; ≤100

Turn_incr Ordinal
Scale splitting firms into eight different ranges of shares of 

turnover: =0; <5; <10; <15; <20; <30; <50; <75; ≤100

Independent

OI Dichotomous Open innovation activity (no/yes)

CI Dichotomous Closed innovation activity (no/yes)

Control Variables

Size Discrete Number of employees

Industry Nominal

Economic categories (1 = research-intensive industry; 2 = other 

manufacturing; 3 = knowledge-intensive services; 4 = other 

services)

Market Nominal Market regions (1= local; 2 = GER; 3 = EU, 4 = world)

Human Capital Ordinal
Scale splitting firms into the following ranges: =0; <5; <10; <15; 

<20; <30; <50; <75; ≤ 100 
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zero turnover to avoid measuring inactive companies. Consequently, the final sample size for 

analysis amounts to N=176 family firms, out of 1,342 family firms. 

3.5.2 Characteristics of Sample 

Since we reduce our sample size due to missing values, we aim to ensure that our sample from 

which we derive behavioral predictions, represents the overall CIS sample of 2017. Table 4 and 

5 presents the distribution of the total sample of 2017 and our sample (176), according to the 

firm’s size category and industry affiliation. We recognize variances in the distributions of both 

samples, which is why we conduct a t-test to determine whether the mean difference between 

both samples is statistically significantly different from zero. The results suggest that the mean 

difference between both groups is statistically significant (p=.000) (Appendix III), thus, we 

reject H0; the sample is different from the population. Thus, generalizations about the overall 

population need to be drawn with caution.  

 

Table 4 Distribution of Sample 176 Family Firms 

 
  

 Source: Own table 

 

Table 5 Distribution of CIS Data 2017 

 
  

 Source: Own table 

 

 

<50 50-249 >=250

Research-intensive 36.5% 41.4% 36.4%

Other manufacturing 32.3% 53.4% 59.1%

Knowledge-intensive 29.2% 1.7% 0.0%

Other services 2.1% 3.4% 4.5%

<50 50-249 >=250

Research-intensive 13.0% 18.5% 27.4%

Other manufacturing 41.4% 48.9% 37.0%

Knowledge-intensive 27.2% 15.0% 19.9%

Other services 18.4% 17.7% 15.7%
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3.5.3 Analysis Procedure 

For the analysis of our data, we employ the statistic software SPSS (v.25.0) and its R-extension 

(3.3.0), which is widely used by researchers (Mooi & Sarstedt, 2011).  

 

To begin with, several researchers have discussed the topic of setting the level of significance. 

Some argue that the level of significance should be chosen as a function of sample sizes and 

expected losses (Labovitz, 1968). More specifically, Ziliak and McCloseky (2008) add that 

hypothesis testing without considering the potential losses is not ethically defensible. Fisher's 

theory of significance testing indicates that in smaller samples, meaningful results may fail to 

appear statistically significant, while in larger samples the most insignificant relationships may 

indeed appear statistically significant. We further follow Engsted (2009) who points out that 

using the conventional level of .05 in every application is meaningless. Consequently, and in 

light of the heterogeneous behavior of family firms, we allow for a statistical significance level 

of .10. Thus, we allow the maximum risk of 10% to reject the null hypothesis. We thereby have 

full consideration of the implications of Type I and II error. Thus, we take into account the risk 

of rejecting H0, while H0 is true, which is known as the Type I error.  

 

In order to start with the analysis of our data, we first run descriptive statistics, to present a clear 

overview of our data. This is especially important in light of the arguments of Soyer and 

Hogarth (2012), who find that running regressions may indicate illusion of strong associations, 

which is why the visual representation of the data may indeed provide better predictions. In the 

next step, we test for first associations between each independent and dependent variable 

separately through bivariate statistic (Benninghaus, 2007). Therefore, we use Chi-Square 

statistics, Cramer’s V and Eta coefficient. Chi-Square tests merely whether an association 

between variables exists, which is why it can be used for all variables, while Cramer’s V and 

Eta calculate the relative strength of the association between two variables. Thereby, 1 state 

perfect association, while 0 states no association. Cramer’s V is used for the association 

between two nominal and Eta for a nominal and continuous variable. According to our two 

building blocks, we consider different variables, deciding which bivariate statistic to be used.  

 

In order to test our hypotheses, several regression models are used. Thereby, we can distinguish 

between ordinary least squares (OLS) and maximum likelihood estimation (MLE) (Damodar, 

2004). OLS regression is used for a linear model, determining the unknown parameters located 
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in the model, whereas MLE estimates the parameters of the statistical model which is nonlinear. 

Nonlinearity is ultimately introduced when the dependent variable of the regression model is 

not on a continuous scale (Urban & Mayerl, 2018). Due to the dichotomous and ordinal nature 

of our dependent variables, we apply MLE. More precisely, we run binary logistic regression 

and ordinal logistic regression. The main difference between linear regression and a logistic 

regression lies within its predictions. Unlike linear regression, we do not attempt to determine 

the predicted value of the dependent variable, but the probability of being in a particular 

category of the dependent variable (Mooi & Sarstedt, 2011). Before running the logistic 

regression, our dependent and independent variables must meet the assumptions to justify 

logistic regression (Hair, et al., 2010), we thereby distinguish between our two building blocks.  

3.5.4 Assumption Testing 

Building Block 1 

Given the dichotomous nature of our dependent variables to test the effect of contingencies on 

a firm’s willingness to engage in OI, the method of choice is binary logistic regression. Overall, 

the dependent variable must be a dichotomous variable and the independent variables must be 

measured on either a continuous, discrete or nominal scale. (1) The first assumption to be met 

is that there needs to be a linear relationship between the discrete independent variables and the 

logit transformation of the dependent variable (Gujarati & Porter, 2008). Thus, the Box-Tidwell 

approach is used, which adds an interaction term between the discrete independent and 

dichotomous dependent variable. The Box-Tidwell procedure confirms the variable generation 

is linearly related to the logit of OI (p=.588) as well as to the logit of CI (p=.741). The control 

variables are tested for linearity as well, which do not show significant results. (2) Second, our 

data must not show multicollinearity (Gujarati & Porter, 2008), thus we inspect the correlation 

coefficients and variance inflation factors (VIF). The highest correlation is found between 

market and industry, being -.403, which is why we can conclude that only weak correlation 

exists. Observation of VIF in the models varies within a range of 1.04 and 1.35, indicating that 

no significant problem of multicollinearity exists. The correlation can be found in Table 6 (For 

the SPSS outcome see Appendix IV). (3) Third, we analyze the data concerning outliers. In 

total five outliers are identified having a ZResid value above 2.5. We decide to include outliers 

in our analysis since we want to account for heterogeneity among family firms (Bennedsen, et 

al., 2010; Gómez-Mejía, et al., 2007) in order to derive holistic results of family firm behavior. 
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Table 6 Results Test Multicollinearity Building Block 1 

 
*** coefficient is significant at the .01 level. 

** coefficient is significant at the .05 level. 

* coefficient is significant at the .1 level. 

Source: Own table 

 

Building Block 2 

In order to test Hypothesis 4, we run binary logistic regression models. Dependent and 

independent measures meet the assumptions that are needed in order to justify the use of binary 

logistic regression (Hair, et al., 2010). More specifically, (1) observations of correlations among 

the independent and control variables confirm that no multicollinearity exists. This is supported 

by an additional test for VIF, with individual values ranging from 1.06 to 1.49 (Table 7). (2) 

Seven standardized residuals with a value above 2.5 standard deviations are detected, which are 

kept in the analysis since we want to account for heterogeneity.  

 

Table 7 Results Test Multicollinearity Building Block 2 

 
 

*** coefficient is significant at the .01 level. 

** coefficient is significant at the .05 level. 

* coefficient is significant at the .1 level. 

 
Source: Own table 

 

 

Variable 1. 2. 3. 4. 5. 6. 7. VIF

1. Generation 1 .164** .110 -.013 .284*** .246** -.253*** 1.15

2. TMT .164** 1 .013 .029 .313*** -.105 -.011 1.14

3. Succession_int .110 .013 1 0.44 .163** .019 -.062 1.04

4. Industry -.013 .029 .044 1 -.177** -.028 1.22

5. Size .284*** .313*** .163** -.177** 1 .277*** -.197** 1.35

6. Market .070 .127* .019 -.403*** .277*** 1 .135* 1.32

7. Human Capital -.253*** -.011 -.062 -.028 -.197** .135* 1 1.14

Variable 1. 2. 3. 4. 5. 6. VIF

1.     CI 1 -.516*** -.026 .070 .190** .246*** 1.49

2.     OI -.516*** 1 -.038 -.015 -.039 -.105 1.37

3.     Industry -.026 -.038 1 -.066 -.403*** -.028 1.20

4.     Size .070 -.015 -.066 1 .090 -.176** 1.06

5.     Market .190* -39 -.403*** .090 1 .135 1.26

6.     Human Capital .249** -.105 -.028 -.176* .135 1 1.13
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In order to test Hypothesis 5, ordinal logistic regression represents the appropriate regression 

technique for the dependent variables which are measured on an ordinal scale (Damodar, 2004). 

Thus, PLUM and GENLIN procedures are used to test the relationship between OI and CI 

activities and turn_incr and turn_rad. Therefore, the assumption of proportional odds is 

fundamental to this specific type of regression model. This means, that each independent 

variable has an identical effect at each cumulative split of the ordinal dependent variable. 

Therefore, we use the following two methods: a full likelihood ratio test which compares the 

fit of the proportional odds model to a model with varying location parameters and second, 

running separate binary logistic regressions on cumulative dichotomous dependent variables. 

After running both tests, we can conclude that the assumption of proportional odds is not met. 

A detailed description of the tests and its resulting outcomes can be found in Appendix IV. 

 

Consequently, we seek to identify an alternative model to test the relationship between 

innovation activity and the economic impact of these innovations (turn_incr and turn_rad). 

Given the fact that these variables are double censored, OLS regressions provide inconsistent 

estimates of the parameters and thus might be biased (Long, 1997). Following previous CIS-

based studies (Greco, et al., 2016; Gesing, et al., 2015; Laursen & Salter, 2006) Tobit regression 

is the estimation method of choice to analyze the success of innovations. Therefore, the SPSS 

R-extension is used, in order to be able to run Tobit regression in SPSS. The Tobit model 

addresses the significant censoring found in our data, thereby accounting for the nonlinearity 

introduced (McDonald & Moffitt, 1980). However, the dependent variables are strongly 

skewed and accordingly, were log transformed (Greene, 2000). Thus, the latent variables 

turn_rad_log and turn_incr_log are introduced by the Tobit model as a logarithmic 

transformation of the observed measure of EIP, that is ln (turn_rad + 1).  

3.6 Research Quality 

In order to enhance the credibility and quality of our research, we introduce, validity, reliability, 

and objectivity, which were found prerequisites to assure the integrity of our research (Easterby-

Smith, et al., 2015).  

3.6.1 Internal Validity 

Internal validity describes the confidence with which researchers can draw causal conclusions 

from a result. In other words, the applied measurements should measure what it intends to 

(Easterby-Smith, et al., 2015; Saunders, et al., 2012). Several family business authors underline 
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the complexity of quantitative research in a family business context (Roed, 2016). Therefore, 

while pluralism in family business research is indeed commendable, it is especially important 

to ensure that what is being measured is particularly clear. Therefore, we introduce a set of 

control variables which are held constant during the regressions, to test for the relationship 

between the dependent and independent variables under investigation. We thereby eliminate 

plausible alternative explanations for the change in the dependent variable. Furthermore, we 

apply a stepwise approach in eliminating or changing variables in the model, which increases 

the understanding of the changes observed in the dependent variable.  

3.6.2 External Validity 

External validity describes the degree to which the findings are relevant to subjects and settings 

beyond those in the study (Easterby-Smith, et al., 2015). The German Mittelstand is chosen as 

an ideal testing ground for re-assessing the rather ambiguous results into a new context. Since 

German Mittelstand firms are well known for its high innovation performance, the interest 

among scholars increased significantly (De Massis, et al., 2018). This being said, the German 

Mittelstand has been researched from several perspectives, providing sufficient information on 

its specific characteristics, thus allowing for increased replicability into new contexts. 

Furthermore, the German Mittelstand, as any other SME around the world, is confronted with 

resource constraints, but able to overcome these, ultimately leading to innovation and strong 

economic performance. Hence, findings in the context of German Mittelstand firms may also 

serve as best-practice examples (De Massis, et al., 2018), thus supporting other contexts to 

benefit from the learnings derived in this thesis. Moreover, we follow previous academic 

research on family business and OI when choosing the source of data, measurements and 

analysis techniques. We, therefore, study existing research carefully and integrate their 

suggestions in our research design, which ultimately increases comparability of our research. 

3.6.3 Objectivity  

Research is conducted objectively if personal interests and thoughts have no influence on the 

analysis itself and on its results (Saunders, et al., 2012). Due to the fact that we do not immerse 

in the primal collection of data, we do not influence the overall data collection process. By 

following our sampling strategy, we do not exercise any subjective selectivity in what we 

record. Therefore, we keep outliers in the analysis, as these do not only account for 

heterogeneity among firms but influence the results of our analyses tremendously. Additionally, 
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the CIS study is conducted under highly strict rules, in order to collect data accurately and fully. 

Thus, we as the researchers are independent and act as objective observers. 

3.6.4 Reliability 

Reliability refers to the extent to which our data collection and analyses provide consistent 

results that allow replication (Easterby-Smith, et al., 2015; Saunders, et al., 2012). As described 

by Easterby-Smith, et al. (2015), this implies that the measures used in the questionnaire have 

to come to the same results if the analysis would be repeated also by other researchers. First of 

all, the CIS survey is repeated every second year, thus reliability of the indicators derived from 

the survey is constantly analyzed and improved (Rammer & Peters, 2013). Further, since we 

are two researchers, we ultimately conduct the analyses twice. In this way, we run re-tests and 

compare our results to ensure overall consistency throughout the analyses, as suggested by 

literature (Saunders, et al., 2012). Finally, we ensure reliability by being very transparent and 

describing every step taken within this thesis. 

3.7 Research Ethics 

Research ethics deals with ethical issues that might arise while doing research (Saunders, et al., 

2012; Easterby-Smith, et al., 2015). Thereby, several authors have often underlined the 

importance of ethics (Easterby-Smith, et al., 2015; Saunders, et al., 2012), as ethical 

considerations help to increase the value and quality of the research and its outcome (Bell & 

Bryman, 2007). To prevent unethical behavior the ten main ethical principles should be 

considered throughout the whole research process:  

Figure 3 Key Principles in Research Ethics 

 
 

Source: Own figure based on Bell & Bryman (2007) 

1 Ensuring that no harm comes to 

participants.

6 Protecting the anonymity of individuals or 

organizations.

2 Respecting the dignity of research 

participants.

7 Avoiding deception about the nature or aims of the 

research.

3 Ensuring a fully informed consent of 

research participants.

8 Declaration of affiliations, funding sources and 

conflict of interest.

4 Protecting the privacy of research 

participant.

9 Honesty and transparency in communicating about 

the research.

5
Ensuring the confidentiality of research data.

10 Avoidance of any misleading or false reporting of 

research.



 

 

 

 
49 

 

The aim of following these ethical principles is to avoid any harm to the research participants 

and the research community. Therefore, the first six principles address the protection of 

research participants and the last four aim to protect the integrity of the research community. 

 

The ten principles have major implications for the research process. First, to ensure the first six 

principles during the CIS study, the participation is on a free basis and the firms are not urged 

to respond (Rammer, et al., 2018). The firms are contacted via mail or email and are fully 

informed about the purpose of the CIS study during the cover letter, which can be found in 

Appendix I+II. The cover letter does not only inform the participants about the legal framework 

and the objectives of the study, but they also ensure that the participants that are treated strictly 

confidentially, based on the provisions of data privacy law. The participants are further 

informed about the fact that their data may be used for further research purposes since the CIS 

survey is commissioned by the German ministry for education and research 

(Bundesministerium für Bildung und Forschung) and represents an important basis for 

assessing the technological performance of the German economy. The collected data is fully 

anonymized, whereas each company is linked to a specific identification number for the 

purposes of long-term studies (ZEW, 2019). Thus, the microdata which may be handed out for 

external academic purposes does not contain any information about the participant’s identity. 

In order to access the data, a contract is signed which restricts the usage of the data to the 

specific case of this master thesis, to ensure the data is not misused. In line with this agreement, 

we ensure throughout the whole period of our thesis, that the data is saved on a secure hard 

drive not leaving our ambit.  

To meet the last four principles of ethical research, we are honest about the nature of our 

research and its aim. When inquiring access to the CIS data we fully informed the Zentrum für 

Europäische Wirtschaftsforschung (ZEW), which is the CIS data holder in Germany, about us 

as well as the aim and intention of our research. To avoid misleading or false reporting of our 

research, we remain objective during the whole research process to not misinterpret the data. 

Taking a positivistic stand, we believe there is a true result to be tested. Thus, we transparently 

analyze and interpret the data in light of existing theory. Moreover, we are not selective in using 

the data of CIS, which may influence the results in any way.  
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4 Empirical Findings 

__________________________________________________________________________________________ 

This chapter presents the empirical findings of this research, which are divided into both 

building blocks. First, descriptive statistics present an overview of the data. In a next step, we 

test for associations through bivariate statistics, which is followed by an assessment of the 

strength of the relationship through several regression models. 

4.1 Findings Building Block 1 

The following subchapters deal with the empirical results of the first building block, where we 

examine the influence of contingencies on a family firm’s willingness to engage in OI. Thereby, 

we test the Hypotheses 1a/b, 2a/b, and 3a/b. The main results are summarized in the tables 

within the following subchapters. However, more detailed SPSS outcomes can be found in the 

Appendices V-VII. 

4.1.1 Descriptive Analysis 

Overall, of our total sample of 176 family firms, approximately 90% are split among the first 

three generations (Figure 4-7), whereas most firms are owned by the first (43%) and second 

generation (27%). The proportional shares become smaller as the generation increases. When 

examining a family firm’s TMT, approximately 63% of the family firms include only family 

members in their TMT, compared to 7% with only external managers. Notably, 74% of our 176 

family firms plan to transfer the business into the next generation, while 26% do not intend to.  

Furthermore, most of the family firms (40%) develop their innovations only within the firm’s 

boundaries, while 27% follow only OI activities (see Appendix V). Another 31% of family 

firms in our sample apply both, OI and CI models. We can further distinguish between different 

OI activities. We recognize that most of the firms introduced new product innovations which 

have been developed together with other enterprises or institutions (52%), while the minority 

chooses to adapt products that were originally developed by other enterprises (6%), or acquire 

innovations originally developed by another enterprise (11%). Since this distribution is not 

proportionally distributed, distinguishing between different OI activities during our analyses 

would lead to inconsistent results. Thus, we focus our analyses solely on examining the 

differences between an open and a closed activity.   
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When investigating how each of the contingent factors interacts with the innovation activity, 

we recognize a tendency among the variable generation. More specifically, about 50% of the 

first and second generation engages only in CI, while higher generations tend to employ OI. 

For instance, 66% of family firms that are owned by the fifth generation and 45% owned by the 

third generation conduct OI, as compared to approximately 20% of the first and second 

generation. Regarding the distribution of the TMT, no great differences among the categories 

can be observed. However, family firms with only family members in the TMT, as well as firms 

with a TMT of both family and external managers rather conduct CI, as compared to OI, while 

a TMT existing out of only external managers conduct both, OI and CI equally. Concerning a 

family firm’s succession_int we may conclude that firms that do not intend to hand over the 

business to the next generation rather focus on CI (48%), as compared to OI (20%). However, 

if family firms intend to, the distribution among CI and OI activities is relatively equal. 

Figure 4 Generation 

 

Figure 5 TMT 

  
 
Source: Own figure based on SPSS output 

 

 

Figure 6 Succession Intention 

 

Figure 7 Innovation Activity 

  
 
Source: Own figure based on SPSS output 

 



 

 

 

 
52 

 

4.1.2 Bivariate Statistics 

In the next step, we measure the association between two variables using bivariate statistics. In 

order to test each association between the independent variable generation and the dependent 

variables CI as well as OI, the Eta coefficient is used, presenting significant associations for 

both CI (.210) and OI (.181) (Table 8 and Appendix V). The associations between the 

independent variables succession_int and TMT and the dependent variables OI and CI are 

analyzed by Cramer’s V. The results indicate weak associations between succession_int and OI 

(Cramer’s V=.077) and between succession_int and CI (Cramer’s V=.103). When testing for 

an association between the independent variable TMT and the dependent variables OI and CI, 

very weak results are found, being OI (Cramer’s V=.029) and likewise CI (Cramer’s V=.076). 

Table 8 Results Bivariate Statistics Building Block 1 

 
  

 Source: Own table based on SPSS Output 

 

4.1.3 Regression Analysis 

In order to test for the first three hypotheses, we conduct six multivariate binary logistic 

regressions with the dichotomous dependent variables OI and CI, the independent variables 

generation, TMT and succession_int, and including control variables size, industry, market, and 

human capital. In a first step, we run a multivariate binary regression to estimate the influence 

of contingent factors on CI (Model 1), followed by multivariate binary regression to test the 

influence of contingent factors on OI (Model 2) (Figure 8). The results can be found in Table 

9, which include the coefficient (B) and the exponentiation of the B coefficient (Exp(B)) 

(Appendix V). While the coefficient describes the change in log odds that occur for a one unit 

increase in the dependent variable, the odds ratio (Exp(B)) describes the increase in odds for a 

one unit increase in the independent variable (Damodar, 2004). Both, the coefficient and the 

odds ratio describe the probability of occurring, however, we believe the odds ratio is more 

intuitive, which is why we are explaining the likelihood of an event to occur with the odds ratio.  

 

Variable CI OI

1.     Generation .210** .181*

2.     TMT .076 .029

3.     Succession_int .103 .077
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Figure 8 Building Block 1: Overview of Models  

 

Source: Own figure 

The first binary regression model estimating the influence of generation, TMT, and 

succession_int on CI (H1a-3a) shows a good model fit according to the Hosmer and Lemeshow 

test (p = .198) and is statistically significant (p = .000). As indicated by its pseudo-R2 the model 

explains 27.1% of the variance in CI. Following the Wald test, we find a negative relationship 

at 5% significance level (p=.039) between generation and CI. The exponentiation of the B 

coefficient represents the change in the odds for each increase in one unit of the independent 

variable, being .725. Since this value is below 1.000, it indicates decreased odds for an increase 

in one unit of generation. Thus, for clarity purposes, the odds ratio may be inverted (1/.725 = 

1.38, for generation). In other words, for each unit reduction in generation, the likelihood of 

engaging in CI increases by a factor of 1.38. Thus, we conclude that lower generations are 

associated with an increased likelihood of engaging in CI than higher generations. However, 

our model neither predicts a significant relationship for succession_int (p=.124) nor for a family 

firm’s TMT (p=.755). The control variables size and industry do not have a statistically 

significant effect, while a firm’s human capital (p=.011) positively affects CI, German 

operations show a negative influence on CI and is statistically significant (p=.095).  

 

 

Characteristics 

• Generation discrete 

• TMT nominal 

• Succession_int dichotomous 

Control variables 

Innovation 

activity 

CI dichotomous  

Building Block 1: Willingness Dimension  

Model 1: 

Characteristics 

• Generation discrete 
• TMT nominal 

• Succession_int dichotomous 

Control variables 

Innovation 

activity 

OI dichotomous 
Model 2: 

H1b 

H2b 

H3b 

H1a 

H2a 

H3a 
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Table 9 Results Regression Analysis Model 1 and 2 

 

 
  

 1ref. cat.: Only family managers   2ref. cat.: Research-int. 3ref. cat.: Local 

*** coefficient is significant at the .01 level. 

** coefficient is significant at the .05 level. 

* coefficient is significant at the .1 level. 

Source: Own table 

The second binary logistic regression model (Model 2) aims to predict the influence of 

contingent factors on the dependent variable OI (H1b-3b). Thereby, we find a positive 

relationship between generation and OI, indicating that family firms in a higher owning 

generation are 1.332 times more likely to engage in OI, as those compared in lower generations. 

The model shows a good model fit according to the Hosmer and Lemeshow test (p = .920) but 

is not overall statistically significant (p=.641). Neither are the other independent variables 

Variables

Independent B Exp(B) B Exp(B) B Exp(B) B Exp(B) B Exp(B)

Generation  -.321** .725** .286* 1.332* .291* 1.338* .301** 1.351** .288** 1.333**

TMT
1

 - Family members 

and external 

managers

.040 1.041  -.144 .866

 - Only external 

managers
 -.510 .600  -.191 .826

Succession_int  -.740 .477 .284 1.329

Control

Industry
2

 - Other 

manufacturing
 -.340 .712  -.038 .962  -.059 .943

 - Knowledge-

intensive services
.425 1.530   -.172 .842  -.188 .829

 - Other Services 21.570 2,33E+12   -.1.159 .314 -1.090 .336

Human capital .235** 1.265**  -.041 .960  -.044 .957  -.040 .961  -.048 .953

Size .117 1.124 .069 1.072 .064 1.066 .058 1.060 .031 1.031

Market
3

 - GER  -1.383* .251*  -.001 .999  -.029 .972 .022 1.022

 - EU .124 1.132  -.154 .857  -.159 .853 .007 1.007

 - World .716 2.047  -.435 .647  -.451 .637  -.264 .768

Model Sig.

Pseudo R
2

Hosmer & 

Lemeshow

Model 1 Model 2a Model 2b Model 2c Model 2d

.450

.066

.490

.000

.271

.198

.641

.072

.920

.266

.057

.838

.073

.052

.930
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(TMT, succession_int) nor the control variables. In the next step, we eliminate the insignificant 

independent variables TMT and succession_int and further sequentially eliminate control 

variables, which do not influence the dependent variable OI according to our observations. 

Thus, we derive an overall statistically significant Model 2d (p=.073) with its pseudo R2 of .052. 

The effect of generation on OI is positive at 5% significance level (p=.050). The exponentiation 

of the B coefficient, represents the odds ratios for the independent variable generation, being 

1.333. Therefore, this model indicates that the likelihood of family firms engaging in OI 

increases by the odds of 1.333 for each unit increase in a family firm’s generation. The control 

variables are not significant in any specifications of the model. 

Summarizing, we observe a clear pattern between a family firm’s owning generation and the 

innovation activity employed. Specifically, we can confirm Hypothesis 1a that the lower the 

owning generation, the more likely is the firm to engage in CI and Hypothesis 1b, that the higher 

the owning generation, the more likely is the firm to engage in OI. However, we cannot confirm 

Hypothesis 2 and 3, since neither a family firm’s TMT structure nor the intention for intrafamily 

succession significantly predicts engaging in OI or CI.  

4.2 Findings Building Block 2 

The following subchapters deal with the empirical results of the second building, in which we 

examine the effect of a closed and an open approach to innovation on the innovation 

performance of family firms. Thereby, we distinguish between IIP, measuring the novelty of 

the product, and EIP, measuring the economic success of the newly introduced innovations. 

Thus, in the following the Hypotheses 4 and 5 are tested.   

4.2.1 Descriptive Analysis 

Overall, of the total sample size of 176 family firms, 41.5% conduct CI, 27.3% only follow OI 

activities and 31.3% conduct both CI as well as OI activities, see Table 9-11 and more in detail 

Appendix VI. Following recent CIS studies, this study focuses also on the innovation 

performance, measured through two main approaches being IIP and EIP as explained in Chapter 

3.4.2. To account for IIP we verify the successful introduction of new products by its degree of 

novelty, being either radical (new to market) or incremental (new to firm). Within our sample 

of 176 family firms, 22% introduced a new product into the market before their competitors 

(new to market innovation), while 32% introduced a new product from 2014-2016 which was 

already available from their competitors in their market (new to the firm). Another 46% of 
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family firms introduced both, products that were new to the firm or new to the market. We 

recognize already, that firms engaging in CI achieve both radical (71%) and incremental (76%) 

almost equally, while family firms following open approaches achieve more incremental (84%) 

as compared to radical (64%). The novelty of innovation is purely based on the respondent`s 

knowledge of the current market.  

 

Figure 9 Novelty of Product Innovations 

 

 
 
Source: Own figure based on SPSS output 

 

 

Figure 10 Turnover Share Incremental Figure 11 Turnover Share Radical 

  
 
Source: Own figure based on SPSS output 

 

  

The second approach is EIP, which refers to the economic impact of these innovations. 

Thereby, we measure turn_incr and turn_rad. Notably, 35.2% of the family firms state that 

the turn_rad amounts to 0%, while 24.4% state the same for turn_incr. Almost 50% (48.2%) 

of radical product innovations of family firms yield a turn_rad from below 15%, while almost 
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60% (58.6%) of incremental products account for 15% of a family firms total annual turnover. 

In total, 14.7% of radical and 15.9% of incremental product innovation accounts for a share of 

turnover of 15-50% in a family firm’s total annual turnover. Finally, family firms state that 

50-75% of their share of turnover can be ascribed to only 1.7% of their radical and 1.1% of 

their incremental products. 

4.2.2 Bivariate Statistics 

Testing for an association between the independent variables OI and CI and the dependent 

variables radical and incremental, the only significant result is between OI and incremental 

(Table 10 and Appendix VI). Thereby, the Chi-square estimates an overall significance of .020, 

which tells us that an association between the variables does exist. Interpreting the Cramer’s V 

results, which ranges from 0, no association to 1, strong association between the variables. 

Cramer’s V is .175, which indicates a weak association.  

When testing for an association between the independent variables open and closed innovation 

and the dependent variables turn_incr and turn_rad, the Chi-square test does not estimate 

significant results. Further, Eta shows values below .300, which is why we consider the 

association between the innovation activities and turn_incr and turn_rad as weak, with a low 

significance level (p>0.05). 

 

Table 10 Results Bivariate Statistics Building Block 2 

 
  

 *** coefficient is significant at the .01 level. 

** coefficient is significant at the .05 level. 

* coefficient is significant at the .1 level. 

 
Source: Own table based on SPSS output 

 

4.2.3 Regression Analysis 

Hypothesis 4 is tested by running six multivariate binary logistic regression models, with the 

independent dichotomous variables CI and OI, the control variables size, industry, market, and 

human capital, as well as radical and incremental innovation as dependent variable (Figure 12 

and Appendix VI). In a first step, we run a multivariate binary regression to estimate the 

Variable Radical Incremental Turn_rad Turn_incr

1.     CI .121 .073 .119 .075

2.     OI .065 .175** .032 .163
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influence of OI and CI on incremental (Model 3), followed by multivariate binary regression 

to estimate the influence of OI and CI on radical (Model 4). The results are listed in Table 11.  

 

Figure 12 Building Block 2: Overview of Models  

 

Source: Own figure 

 

In Model 3a all control variables and both independent variables OI and CI are included to test 

their effect on incremental. Thereby, we find a positive relationship at 5% significance level 

(p=.041) between OI and incremental and no statistically significant association between CI 

and incremental. Further, neither is the model overall significant nor do the control variables 

show any significant influence on the dependent variable. Thus, in a stepwise approach, we 

eliminate the control variables and derive an overall statistically significant model 1d (p=.032), 

with its pseudo R2 of .103. The effect of OI on incremental is positive at the 5% significance 

level (p=.026). The exponentiation of the B coefficient represents the odds ratios for the 

predictors, being 2.359. Thus, this model indicates that the likelihood of having incremental 

innovation is 2.34 times higher when engaging in OI activities.  

 

Industrial Innovation Performance 

• Radical  dichotomous 
Innovation activity 

• CI dichotomous 

• OI dichotomous 

• Control 

Variables 

Building Block 2: Ability Dimension 

Model 3  

Economic Innovation Performance 

• Turn_incr_log continuous 

Model 4 

H5 

H4 

Industrial Innovation Performance 

• Incremental dichotomous 

Economic Innovation Performance 

• Turn_rad_log continuous  
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Model 6 
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In the next step, the effect of CI and OI is tested on the dependent variable radical in Model 4. 

The model shows a good model fit according to the Hosmer and Lemeshow test of .468 and is 

overall significant at the .05 level with a pseudo R2 of .146. Following the Wald test of the 

variables in the equation, the coefficients of the variables measuring OI and CI are not 

significant in any of the specifications of the model. However, the control variables human 

capital as well as national and European product market are found to be statistically significant, 

showing a positive relationship to radical.  

 

Table 11 Results Regression Analysis Model 3 and 4 

 
  

1ref. cat.: Research-int. 2ref. cat.: Local 

*** coefficient is significant at the .01 level. 

** coefficient is significant at the .05 level. 

* coefficient is significant at the .1 level. 

Source: Own table based on SPSS output 

 

Summarizing, we can only partly confirm Hypothesis 4 that OI and CI are more strongly 

associated with incremental as opposed to radical, as we find a positive relation between OI 

and incremental, which means that the likelihood of having incremental increases when firms 

conduct OI. However, we do not find significant results for CI.  

Variables

Independent B  Exp(B) B  Exp(B) B  Exp(B) B  Exp(B) B  Exp(B)

CI .229 1.258 .015 1015

OI .977** 2.657** .873** 2.393** .858** 2.359** .858** 2.359**  -.169 .845

Control

Industry
1

 - Other manufacturing .773* 2.167* .752 2.121 .751* 2.120* .751* 2.120*  -.097 .908

 - Knowledge-intensive 

services
.214 1.239 .212 1.237 .165 1.179 .165 1.179  -.526 .591

 - Other Services -1.043 .352  -.981 .375 -1.109 .330 -1.109 .330 21.318 1813408643

Human Capital .120 1.128 .126 1.135 .128 1.137 .128 1.137 .161* 1.175*

Size  -.011 .989  -.007 .993 .000 1.000  -.012 .988

Market
2

 - GER .035 1.036 .000 1.000 .141 1151

 - EU .337 1.401 .341 1.400 1.420** 4.136**

 - World .139 1.149 .149 1.161 .987 2684

Model Sig.

Pseudo R
2

Hosmer & Lemeshow

.036

.146

.774

Model 3a Model 3b Model 3d Model 4

.244

.107

.459

.186 .058

.103

.288

Model 3c

.106

.585

.032

.103

.191
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In the next step, Hypothesis 5 is tested by running Tobit maximum likelihood regression. In 

total two Tobit regressions are run in order to estimate the effect of OI and CI on turn_incr_log 

(Model 5) and turn_rad_log (Model 6). The results are listed in Table 12 and Appendix VI.  

 

Table 12 Results Regression Analysis Model 5 and 6 

 
  

 1ref. cat.: Research-int. 2ref. cat.: Local 

*** coefficient is significant at the .01 level. 

** coefficient is significant at the .05 level. 

* coefficient is significant at the .1 level. 

Source: Own table based on SPSS output 

 

Model 5 enables us to refine the effect of the use of OI practices on the ability of family firms 

to financially benefit from their innovations. Particularly, we find partial support for Hypothesis 

5 that OI is found to exhibit a strong positive effect on turn_incr_log. This finding is significant 

at 5% level (p=.017) and indicates that for a unit increase in the independent variable OI, there 

is a 0.323 increase in the predicted value of turn_incr_log. However, contrary to our theoretical 

expectations, coefficient estimates of OI and its effect on turn_rad_log is not fulfilled (p>0.05). 

There is no statistically significant relationship neither between CI and turn_incr_log nor 

Variables Model 5 Model 6

Independent  B  B

CI .043 .122

OI .323** .061

Control

Industry
1

 - Other manufacturing .111 .019

 - Knowledge-intensive services .153 -.155

 - Other Services -.610 .866*

Human Capital .059** .091**

Size -.052 -.095

Market
2

 - GER .290 -.010

 - EU .218 .505

 - World .141 .399

Wald Statistic 24.704 19.618

D.f. 10 10

p-value .01 .05
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between CI and turn_rad_log. Nevertheless, both of our models are highly significant for the 

explanation of the variance in the dependent variables. The Wald statistics and its degree of 

freedom can be compared to a Chi-square table, which allows us to derive critical value for 

these models (McDonald & Moffitt, 1980), being .01 for Model 5 and .05 for Model 6. Notably, 

among the control variables the variable human capital is statistically significant (p=.038 for 

Model 5 and p=.013 for Model 6), positively influencing the economic success of new product 

innovations. Further, a positive effect can be noted from the industry other services on 

turn_rad_log, which shows that firms in service industries are more likely to have a greater 

turnover share from radical innovation than research-intensive industries.  

 

4.3 Mediation Analysis 

Although not initially planned, our results provide strong support to test for mediation between 

both building blocks, given the fact that generation positively influences OI, and OI positively 

influences the economic success of incremental innovations. This is especially interesting, as 

contingencies such as the owning generation may indeed influence innovation performance. 

For example, in founder-led firms, the likelihood that organizational resources are characterized 

by high degrees of tacitness, as knowledge and especially capabilities are usually embodied by 

the founder of the firm, is high (Kogut & Zander, 1992). Thus, one might assume that founder-

led firms are especially well-equipped to nurture external knowledge and apply it to commercial 

ends. In examining a mediation, the relationship between an independent variable and a 

dependent variable is decomposed into two causal paths, as illustrated in Figure 13. One of 

these paths links the independent variable directly with the dependent variable (direct effect), 

and the other one represents the indirect or mediated effect that implies that X causes M, which 

in turn causes Y (Sobel, 1990).  

Figure 13 Panel A: Direct Effect, Panel B: Mediation Design 

 
                    Panel A 
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                     Panel B 

 

 

 

 Source: Own figure 

 

In order to test for mediation between the independent variable generation, the mediator OI and 

the dependent variable turn_incr_log, we follow the work of Baron and Kenny (1986), who 

state that several conditions must hold before verifying mediation (Baron & Kenny, 1986). 

First, there needs to be a statistically significant effect from the independent on the dependent 

variable (c), in order to be mediated. Therefore, Tobit regression is applied, showing a negative 

relationship between generation and turn_incr_log (c=-.093), which is statistically significant 

(p=.049) (Appendix VI). This means, for each unit increase in generation, turn_incr_log 

decreases by a factor of .093. Second, the independent variable generation must affect the 

mediator OI (a). This is tested by running binary logistic regression, indicating a positive 

significant relationship (a=.327 and p=.019). Third, the mediator should significantly affect the 

dependent variable (b), and fourth, the effect of the independent variable on the dependent 

variable, while controlling for the mediator variable (c’) should be equal to zero (Baron & 

Kenny, 1986). Thus, a Tobit regression is used whereas OI significantly affects the 

turn_incr_log (b=.330, p=.007), which means that OI can hold as a mediator for the effect of 

generation on turn_incr_log. 

Following the suggestions of Baron and Kenny (1986), the first three assumptions for mediation 

are met. Thus, in a final step, we measure the effect of the independent variable on the 

dependent variable, while controlling for the mediator variable. We would assume, that the 

relationship is reduced as the mediator explains part or all of the relationship because it is within 

the causal path between the independent and dependent variable (MacKinnon, et al., 2007). 

Thus, if the coefficient is not significantly different from 0, we have full mediation. However, 

if the first three assumptions were met but assumption four is not, partial mediation exists.  

Mediator 

M 

Independent 

Var. X 
Dependent 

Var. Y 

a b 

c’ 
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Following our results from the Tobit model with the effect of generation on turn_incr_log, 

controlled by OI, we have a statistically significant result (p=.015) of a negative relationship c’, 

being - 0.114. As the next step, we examine the effect mediated (MacKinnon, et al., 2007) by 

calculating the direct, indirect and total effect. The results are shown in Table 13.  

Table 13 Results Mediation 

 

 
  

 1a*b; 2 ab+c’ ; 3 ab/c; 4A * B / √ ( B2 * Sa2 + A 2 * Sb2 ) 

Source: Own table based on SPSS output 

 

From the calculations above, we can observe that the estimate of the total effect (ab+c’=-.006) 

is closer to zero than the direct effect (c’=-.114) and that the indirect (ab=.107) and direct (c’=-

.114) effects are also of opposite sign. Noting such pattern of coefficients, MacKinnon, 

Fairchild, and Fritz (2007) refer to inconsistent mediation, that is, the mediator acts as a 

suppressor variable. Suppression is defined as “a variable which increases the predictive 

validity of another variable by its inclusion in a regression equation” (Tzelgov & Henik, 1991, 

p. 528). Thus, a regression in which the coefficient of the relationship between an independent 

and dependent variable becomes larger if a third variable is included presents suppression. Our 

results indicate that the direct effect c’ is negative, thus the higher the generation, the less 

turn_incr_log, while both the effect of generation on OI (the higher the generation, the more 

likely to engage in OI) and the effect of OI on turn_inc_log (when engaging in OI, the 

turn_incr_log increases) is positive, which makes the indirect effect ultimately positive as well. 

In a final step, we aim to define the effect suppressed by the suppressor variable OI (Baron & 

Kenny, 1986) and examine the significance of the suppression effect. We thereby follow several 

studies using the Sobel test (1990), which shows a significant suppression effect (p=.075), of 

approximately 95% effect suppressed by our variable OI.  

We conclude, there is an overall negative, but statistically significant effect of a family firm’s 

owning generation on turn_incr_log. This is a result of a positive and statistically significant 

indirect effect via OI, which indicates the presence of inconsistent mediation. More specifically, 

Coefficient SE Effect Estimate

Indirect effect1 .107

a .327 .139 Direct effect c’ -.114

b .33 .122 Total effect
2

-.006

c -.093 .047 Effect suppressed3  -94.7%

c' -.114 .047 Sobel (p-value)
4

.075
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our analyses present a suppressor effect of the variable OI, which suppresses 95% of the effect 

of the owning generation on turn_incr_log. Figure 14 presents the suppressor effect.  

Figure 14 Suppressor Effect 

 
                    Panel A 

 

 

 

                   Panel B 

 

 

 

 

 

 

 
 Source: Own figure 

 

4.4 Post-Hoc Tests 

In order to examine the robustness of our findings, we conduct additional analyses. First of all, 

robustness checks where we compare the models with and without control variables are 

performed, which indicate that neither the estimations for control variables nor for independent 

variables change significantly. Additionally, the extent to which the results are robust to the 

omission of several control variables is tested during the analyses, while we sequentially 

eliminate individual control variables. The results show overall consistency. Second, we recode 

the nominal variable TMT into three dummy variables, in order to examine whether this will 

affect the results. Again, we find no significant effect of TMT on CI or OI, but our findings 

show that the results are indeed robust to such a change in its specifications. Third, we change 

the reference categories to observe any distortion or misleading results, whereas our results 

show overall consistency. Fourth, we re-estimate the Tobit maximum likelihood model, by 

using standard OLS regressions, which presents a consistent pattern of results.  
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5 Discussion 

__________________________________________________________________________________________ 

Guided by the research questions this chapter takes a holistic view on the main findings. By 

interpreting the results, the hypotheses are answered and connected to the previous findings. 

Moreover, the major theoretical and managerial implications derived from the results are 

explained, followed by the limitations of this study and arising future research areas.   

5.1 Interpretation  

Figure 15 presents the results of our analysis in our conceptual models In the following 

paragraphs, we interpret our findings in light of existing theoretical arguments.  

 

Figure 15 Results Conceptual Model 

 

Legend: Figure represents the B coefficients based on Model a 

Source: Own figure 

 

Innovation in family firms has long been characterized by the ability and willingness paradox, 

that is, family firms typically possess greater ability to pursue innovation as compared to their 

nonfamily counterparts, but they may lack the willingness to innovate (Chrisman, et al., 2015). 

Sources for this paradox are often linked to a family firm’s risk-aversion, reluctance to share 

control, and socioemotional concerns (Gómez-Mejía, et al., 2007). Notwithstanding, the 
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distinctive traits of family firms, such as family management and the owner’s intentions for the 

business were found to have a decisive influence on strategic decision-making. However, the 

paradox is sometimes complicated, since ability and willingness vary among family firms 

(Chrisman, et al., 2015). Thus, our basic assumptions were that given a family firm’s 

idiosyncratic behavior, family firms are not only theoretically different from nonfamily firms 

but also family firms themselves are not a homogenous group of organizations (Melin & 

Nordqvist, 2007). Thus, we followed more recent premises, that contingencies such as the 

family involvement in the TMT or the owner’s goals may represent sources for heterogeneity 

between family firms (De Massis, et al., 2015), ultimately affecting a family firm’s willingness 

to engage in OI activities.  

 

Given a solid base of theoretical lenses to examine the family effect on innovation activities 

and outcomes, the purpose of this study was from explanatory nature. Taking the ability and 

willingness dichotomy as a starting point, the study’s aim was to explain the nature of OI in 

family firms, while recognizing sources of family firm heterogeneity. Therefore, two research 

questions guided our research in depicting the theoretical foundation, methods and analysis 

technique to derive highly accurate empirical results for both of our building blocks.  

5.1.1 Building Block 1 

In order to answer the first research question “What is the influence of contingent factors 

(ownership, management, intrafamily successions intention) on a family firm’s willingness to 

engage in OI activities?” three hypotheses were defined to analyze the influence of each 

contingent factor on a family firm’s innovation activity. Thereby, we distinguish between 

whether a firm innovates in isolation (CI) or relies upon external knowledge sources for 

innovation (OI), thus reflecting a family firm’s willingness to engage in OI.  

 

We found strong support for Hypothesis 1a, that the lower the owning generation of a family 

firm, the higher the likelihood that this firm conducts CI activities. Thereby, our insights 

confirm already existing findings, for instance by Astrachan, et al. (2002) and Duran, et al. 

(2016), who argue that family firms, which are led by the founder generation are highly 

emotionally attached to the business, thus wanting to keep full control over the business. 

Opening a company’s boundaries would reflect a loss of control, whereas especially a family 

firm’s tacit knowledge could be at risk of leaving the firm’s boundaries. Moreover, from the 

RBV, tacit knowledge is diminishing with subsequent generations, thus subsequent generations 
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leaders may be less able to exploit internal resources, as they are often intertwined with the 

founder’s personality (Zahra, et al., 2004). Therefore, we hypothesized in H1b that family firms 

in higher generations are more likely to engage in OI. In fact, we found a positive and 

statistically significant relationship between the owning generation and the likelihood of 

engaging in OI. We further attribute this outcome to the fact that descendants were found to be 

more professional and less paternalistic as compared to the founding generation (McConaughy 

& Phillips, 1999; Dyer, 1988). Our findings support this hypothesis, as with a higher owning 

generation, we have increased chances of family firms engaging in OI. This result is also in line 

with findings by Pittino and Visintin (2011) showing that family firms in higher generations 

are more prone towards cooperation. However, our final model only explains 5% of the variance 

in the dependent variable, which points to the fact that there are much more variables to be 

taken into account when studying a family firm’s willingness to engage in OI activities. These 

may include, for example, situational factors such as market dynamics (Choi, et al., 2015; 

Kotlar, et al., 2014), but also further contingent factors, such as a family’s self-identification 

with the firm (De Massis, et al., 2018). 

 

The effect of the TMT structure on CI and OI activities could not be statistically detected, as 

there was no significant relationship between a family firm’s TMT structure and the innovation 

activity (Hypothesis 2). Although not significant, the coefficient seems to suggest a negative 

relation between a TMT consisting of only external nonfamily members for both OI and CI 

activities, as compared to a TMT structure with only family members. This is surprising since 

scholars came to the conclusion that including nonfamily managers in business decisions shifts 

the firm’s focus from family goals and values to financial objectives (Classen, et al., 2012). 

Similarly, previous studies followed a similar line of reasoning to argue for a positive 

relationship between external managers in a family firm’s TMT and increased 

professionalization (Sonfield & Lussier, 2004). The tendency brought forward from our results 

is not in line with such reasoning and would in contrary point to the fact that family firms 

managed by only family members may indeed act risk-friendly. Thus, in opposition to the more 

prevalent notion that family firms act risk-averse (Chrisman, et al., 2015) this tendency may be 

manifested in a family firm’s long-term orientation and vision for transgenerational continuity, 

in order to improve future SEW (Gómez-Mejía, et al., 2007). Further support is provided by 

Craig, et al. (2014) who, building upon quantitative studies, report that a shared family vision 

and goal among family members has a positive influence on innovation. Nonetheless, these 
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results of ours were not statistically significant and may only present a tendency, which is why 

further investigations are needed to present highly accurate results.  

 

The influence of a family firm’s intrafamily succession intention has been tested by Hypothesis 

3. We hypothesized that if a family firm plans to transfer the business onto the next generation, 

the likelihood of engaging in OI activities increases. This hypothesis is consistent with findings 

of Chrisman, et al. (2015) who suggest that with the intention to transfer the business, the family 

firm ultimately fosters a long-term view of the business, which would increase their inclination 

to take risks, to secure future SEW (Miller, et al., 2008). However, coefficient estimates for 

succession intention were not significant, thus we cannot support our hypothesis. Although not 

statistically significant, the coefficient seems to show a positive relationship of the intention to 

transfer the business and OI, and a negative relationship towards CI, which may be attributed 

to the explanation provided by Chrisman, et al. (2015) and Miller, et al. (2008).  

 

Given our empirical findings, the answer to our research question is that the owning generation 

of a family firm is positively related to a family firm’s willingness to engage in OI. In other 

words, the higher the owning generation, the higher the likelihood of a family firm to engage 

in OI. We also found evidence, that family firms owned by a lower generation, tend to rather 

engage in CI as compared to OI. No statistically significant contribution can be made to the 

effect of a family firm’s TMT structure and intrafamily succession intention.  

5.1.2 Building Block 2 

In order to address the second research question: “What is the relationship between the 

innovation activity (closed or open) and the innovation outcome in family firms?”, we 

empirically linked the innovation activity, open or closed, to innovation performance. 

Following the premises of OI models to yield high-performance outcomes, we wanted to assess 

the relevance of OI models for family firms. As such, we analyzed the ability dimension of 

whether family firms benefit from engaging in OI as compared to CI, in terms of innovation 

novelty and the economic success of new innovations.  

 

Hypothesis 4 postulated that both OI and CI activities are more strongly associated with 

incremental innovation as opposed to radical innovation. The hypothesis relies mainly on a 

family firm’s risk-aversion and propensity for parsimony, which hinders a family firm to pursue 

radically new innovations. More precisely, given the fact that radical innovation requires firms 
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to substantially change their ways of operating and has the ability to destroy a firm’s 

competence (Bessant, et al., 2010), we consider pronounced family firm findings suggesting 

that family firm’s shy away from decisions introducing risks (Brundin, et al., 2014) and 

fundamentally introduce less diversified products than their nonfamily counterparts (Gómez-

Mejía, et al., 2010). Thus, we assume incremental innovations to square better with a family 

firm’s overall preferences and behavior. Thereby, we also follow recent results provided by 

Nieto, et al. (2015), who suggest that family firms are more likely to pursue incremental as 

opposed to radical innovation. First associations between OI and incremental innovation were 

provided by bivariate statistics, which were further underlined by regression results. The 

logistic regression analysis supports the idea that family firms are largely incremental 

innovators (Carnes & Ireland, 2013). This may be attributed to the fact that incremental 

innovation requires fewer financial investments (Classen, et al., 2014), lower necessity to take 

risks (Craig, et al., 2014) and close relationships with stakeholder, to continually introduce 

incremental innovations in order to better meet customer demand, all of which square family 

firm’s preferences and behavior. Nevertheless, no significant relationships were found for 

closed strategies on incremental. Additionally, the relationship between OI and CI and radical 

innovations were modeled, while no significant relations were found. However, the sign of the 

coefficients suggests that CI activities are positively related to radical innovation, while OI 

activities are negatively related to radical innovation outcomes. Although the relationship of CI 

and radical innovation is not significant, one could follow Patel and Chrisman’s (2014) line of 

thought, indicating that family firm’s typical risk-averse behavior is replaced by more risky 

innovation strategies when performance falls below aspirations. Choi, et al. (2015) further 

suggest family firms change their typical innovation behavior when they foresee clear growth 

opportunity in the market. Hence, we conclude that more variables should be considered, to 

explain the complex nature of OI in family firms, which should be subject to further analysis. 

 

Consistent with Hypothesis 5, OI activities were found to exhibit a statistically significant 

positive effect on a family firm’s revenue share from incremental innovations. Thus, our 

findings may further support the arguments that suggest the family firm’s attention to non-

economic goals improves alliance and partnership success (Ireland, et al., 2002). However, our 

study neither provides statistically significant results for the relationship between OI and the 

economic success of radical innovations, nor for any relationship between closed strategies and 

the economic success of radical or incremental innovations. Therefore, Hypothesis 5 is only 

partly supported and cannot confirm general findings such as family firms are well-suited to 
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effectively transform innovation input into innovation output (Uhlaner, 2013). However, our 

findings contradict suggestions made by several authors that family firms are characterized by 

low absorptive capacity, due to their limited cognitive diversity (Sirmon & Hitt, 2003). Our 

results may indeed underline our assumption that family firms counterbalance their low AC by 

effectively monitoring the innovation process, thus effectively orchestrating their resources 

directed to OI (Carnes & Ireland, 2013). Hence, our findings rather underline the premises of a 

family firm’s social capital, which is said to positively influence the ability to nurture long-term 

connections with shareholders (Zahra, et al., 2004; Miller & Le Breton-Miller, 2005).   

In Figure 16, we provide an overview of which hypotheses were confirmed, and which were 

rejected. Based on these findings, we then discuss the findings of our mediation analysis.  

Figure 16 Hypotheses Results 

Hypotheses Support 

      

H1a 
The lower the controlling generation of the family firm, the more likely is the 

family firm to engage in CI activities.  
✓ 

H1b 
The higher the controlling generation of the family firm, the more likely is the 

family firm to engage in OI activities.  
✓ 

H2a 

All else being equal, there is a relationship between the involvement of family 

managers and the likelihood of family firms to engage in CI. Specifically, higher 

likelihood of CI engagement is expected with only family managers as 

compared to having both family and nonfamily external managers; higher 

likelihood of CI engagement is expected with mixed, family and nonfamily 

managers as compared to having only nonfamily external managers in a family 

firm’s top management team.  

✗ 

H2b 

All else being equal, there is a relationship between the involvement of external 

nonfamily managers and the likelihood of family firms to engage in OI. 

Specifically, higher likelihood of OI engagement is expected with only 

nonfamily external managers as compared to having both only family managers 

and mixed, family and nonfamily managers; higher likelihood of OI engagement 

is expected with mixed, family and nonfamily managers as compared to having 

only family managers in a family firm’s top management team. 

✗ 

H3a 
Family firms that do not plan to transfer the business to the next generation are 

more likely to engage in CI activities. 
✗ 

H3b 
Family firms that plan to transfer the business to the next generation are more 

likely to engage in OI activities. 
✗ 

H4 
OI, as well as CI activities, are more strongly associated with incremental as 

opposed to radical innovation in family firms. 
(✓) 

H5 

There is a positive relationship between OI activities and the economic success 

of new product innovations. Specifically, OI activities yield higher share of 

turnover from innovations as compared to CI activities.  
(✓) 

  

 
Legend: ✓: confirmed, ✗: rejected, (✓): partially confirmed 
Source: Own figure 
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5.1.3 Mediation 

Given the fact that theories in family business research become more nuanced, findings become 

more complex and multifaceted, it becomes necessary to include models that can handle such 

complexities within family business research. Although not initially planned, we believe 

contingencies as measured in building block 1, may also influence the innovation performance 

of family firms. However, we expect the difference in innovation performance can not only be 

attributed to contingent factors. In fact, we assume a mediating role of the innovation activity 

pursued towards innovation performance.  

 

Therefore, mediation was conducted whereas we find highly interesting and statistically 

significant results. That is, a negative direct effect of a family firm’s owning generation on the 

share of turnover from incremental innovations while controlling for OI activities, but a positive 

indirect effect of generation via OI on the share of turnover from incremental innovation. In 

other words, the positive indirect effect is reflected as the likelihood of engaging in OI increases 

with higher generations, and the likelihood of generating higher turnover share from 

incremental innovation is more likely when the firm conducts OI strategies. However, the direct 

effect is negative, as, with higher owning generations, the share of turnover from incremental 

innovation is expected to decrease. Hence, our results suggest inconsistent mediation 

(MacKinnon, et al., 2007), whereas our mediator acts as a suppressor variable.  

 

We conclude, that our results reflect the double-edged sword of family firm characteristics that 

a higher generation, on the one hand, facilitates engaging in OI but on the other hand hampers 

managing OI. Higher generations are more likely to engage in open strategies, as they are 

characterized as less paternalistic and more professional than the founder generation (Dyer, 

1988; McConaughy & Phillips, 1999). At the same time, descendants become more dependent 

on external knowledge sources, due to the fact that tacit knowledge diminishes among 

subsequent generations, which weakens their ability to exploit internal resources effectively 

(Zahra, et al., 2004). This may also be the explanation for increased innovation performance 

among lower generations, as the founding generation is often associated as the one establishing 

valuable tacit knowledge (Kogut & Zander, 1992). According to Duran, et al. (2016) such 

knowledge was found central to the development of innovations, as it increases the ability to 

manage linkages between new technologies and existing assets within the firm. To conclude, 
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our findings underline again the multidimensionality of family firm characteristics, ultimately 

accounting as sources for heterogeneity.  

5.1.4 Control Variables 

There are some interesting effects worth discussing, concerning the control variables included 

in our models. To start, our analyses present a positive relationship between human capital and 

CI, but also between human capital and the innovation performance. Therefore, in line with 

previous research, we can confirm that with an increase in human capital, a firm’s sensitivity 

to focus on innovation activities increases (Filser & Eggers, 2014). We can even derive more 

nuanced results, showing that firms with high human capital are not only more likely to engage 

in CI but are also likely to experience higher levels of turnover share from innovations.  

Furthermore, according to our results, we cannot confirm previous findings that larger firms 

demonstrate superior levels of new product development success due to economies of scale 

(Nieto & Santamaría, 2010). Although not significant, the coefficients point to the fact that 

smaller firms are more likely to introduce radically and incrementally new products, as well as 

experience increased levels of turnover share from these innovations, as compared to larger 

firms. This may be attributed to the fact that small companies tend to be more flexible and 

adaptive to market changes, which is why they are sometimes found to outperform their large 

competitors (Hannan & Freeman, 1984). In contrary, the coefficients point to the opposite 

tendency that larger firms are more likely to engage in CI and OI activities, as compared to 

smaller firms. Apart from the fact that we cannot derive significant results, our findings 

underline controversy debates on which firms, whether large or small are better able to innovate.  

Moreover, with respect to the control variable describing a firm’s product markets, we observe 

that firms which operate internationally have increased likelihood of introducing radically new 

products, as compared to firms that operate locally. This may be attributed to the fact explained 

by Leiponen und Helfat (2010), who argue that firms facing more international competition 

also need to be more innovative. This indicates that a presence in foreign markets has a strong 

influence on new product innovations. Additionally, our results further indicate that operations 

in the home market are positively related to firms engaging in CI activities.  

Finally, the findings suggest that manufacturing firms are likely to experience increased levels 

of turnover share from incremental innovations. Although not significant, coefficients tend to 
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underline that service firms are likely to engage in CI activities, whilst manufacturing firms 

show negative signs in coefficients for both OI and CI. This tendency is not in line with previous 

research which highlighted that the service sector tends to be less open in their innovation 

behavior as compared to the manufacturing sector (Drechsler & Natter, 2012). Nevertheless, 

since we cannot observe a pattern, we suggest future research to investigate the behavior of 

manufacturing and services industries again.  

5.2 Theoretical Implications 

The rapid diffusion of OI models among innovation practitioners has highlighted the benefits 

of engaging in OI, in terms of increased innovation outcomes. Owing to the importance of 

innovation for economic growth and prosperity, which seems even greater in family businesses 

with their vision for continuity (Chua, et al., 1999), this paper sheds light on the unique nature 

of OI activities in family firms. Taking the highly contested ability and willingness dichotomy 

as a starting point, we draw upon three theoretical schools of thought (SEW, behavioral agency 

theory, stewardship theory) and use an explanatory quantitative approach as empirical research 

strategy to translate existing theoretical findings of family business research into the context of 

OI. To this background, the present study contributes to existing research in the following way. 

First and foremost, the present study builds the bridge between two highly debated research 

streams, which have hardly been considered together so far (Brinkerink, et al., 2017). Thereby, 

we also follow renewed calls for extending OI research into new contexts. In order to do so, we 

draw upon a solid theoretical foundation to examine the effect of different family characteristics 

on a family firm’s willingness to engage in OI from a behavioral point of view. The behavioral 

view is particularly well suited to analyze the effect of unique family firm characteristics, as it 

emphasizes the underlying causes which inherently shape family firm behavior. Thus, we apply 

a multi-theory approach to provide new perspectives on the heterogeneity between family firms. 

The literature on family firm innovation has highlighted that SEW affects organizational 

choices on multiple levels, one of which may be the willingness of family firms to engage in an 

open approach toward innovation (Kotlar, et al., 2013; Gómez-Mejia, et al., 2011). However, 

SEW has often been discussed as a unidimensional construct, whereas scholars neglect its 

multidimensionality. By extending recent discourse on SEW beyond firm control, we provide 

a different perspective on SEW rooted in stewardship theory, synthesizing family firm 

characteristics such as long-term orientation and vision for transgenerational continuity. 

Simultaneously, we implement recent suggestions of adopting the “essence approach” (De 
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Massis, et al., 2013; Chua, et al., 1999) when studying family firms, that extends the definition 

of family firms beyond ownership and management criteria but adds intentions and goals of the 

family. Thereby, we add intrafamily succession to ownership and management, as a critical, yet 

underexplored contingent factors affecting the willingness of family firms to engage in OI. As 

a result, this study further contributes in solving the puzzle on the family firm innovation 

dilemma that continued to engage family firm innovation scholars and practitioners (De Massis, 

et al., 2018; Duran, et al., 2016; Roessl, 2005).  

Moreover, our study contributes to the growing body of research on family firm innovation 

(Broekaert, et al., 2016; Duran, et al., 2016; Nieto, et al., 2015) by assessing the relevance of 

OI strategies. Thereby, we are among the first to compare open to closed practices, in order to 

investigate the relevance of OI for family firms. Apart from our empirical results which point 

to increased innovation performance in terms of new product innovations and economic success 

of incremental innovation reinforced by OI, we want to highlight that about as many family 

firms in our sample engage in OI as in CI. This is remarkable since many authors stressed that 

family firms are less likely to rely upon external knowledge sources as compared their 

nonfamily counterparts (Nieto, et al., 2015; Kotlar, et al., 2013). Our explanatory study 

underlines the relevance of OI and its importance for family firms, thus representing an 

important contribution to OI and family firm innovation research. 

Notwithstanding insignificant results of the contingencies structure of a firm’s TMT and 

intrafamily succession intention, we show that with subsequent generations, the likelihood of 

family firms engaging in open approaches toward innovation increases. Thus, despite numerous 

researches on the topic which found contrasting results regarding the influence of generations 

on innovation, our explanatory evidence adds to this existing body of literature and sheds light 

on these inconsistencies. More importantly, we apply a highly rigorous method of testing the 

effect of generations on the ability and willingness dichotomy and find convincing evidence 

that family characteristics are indeed a double-edged sword (Roed, 2016). That is, family firm 

characteristics may, on the one hand, impede innovation but on the other hand, facilitate 

innovation. Precisely, we find that with subsequent generations, the likelihood of engaging in 

OI increases, which can be attributed to the fact that tacit knowledge once established by the 

founder is diminishing among subsequent generations. In other words, descendants are less able 

to exploit internal resources (Zahra, et al., 2004), thus are forced to rely upon external 

knowledge sources (Pittino & Visintin, 2011). This finding is further supported by other studies, 

highlighting that subsequent generations exhibit more managerial professionalism than 
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founder-generations and are less paternalistic (Dyer, 1988). However, founder-generations 

were found to have increased ability to manage innovation, as the share of turnover is more 

positively influenced by early generations. This again can be attributed to the fact that founder 

generations are usually characterized by high degrees of tacitness, which enables them to 

effectively leverage internal resources for innovation processes. Essentially, this can be seen in 

founder-led family firms outperforming nonfamily firms and family firms owned by later 

generations (Miller & Le Breton-Miller, 2005). Finally, the more subtle approach of mediation 

is not only more appropriate in conceptual terms but is also expected to deliver meaningful 

results, given the complex nature of family firms. Our analysis suggests inconsistent mediation, 

whereas OI acts as a suppressor on the effect of the owning generation on the economic success 

of incremental innovations. We believe, with this finding we can make a highly interesting 

contribution to the literature on family firm innovation and hope to encourage scholars for 

further investigations in the highly contested ability and willingness dichotomy in family firms. 

5.3 Practical Implications 

The present study also has direct managerial implications for family firm managers, as 

innovation is vital for the long-term survival of the family firm (Fey & Birkinshaw, 2005). By 

enriching our understanding on the effect of unique family firm characteristics on the 

willingness of family firms to engage in OI, and its positive effect on innovation performance, 

our findings provide family owners, managers but also consultants with a practical way to 

increase innovation in family firm settings.  

To begin with, family members should be aware that firms in early generations are less likely 

to engage in OI as compared to firms in a higher generation. This may be attributed to their 

paternalistic behavior and weak managerial professionalism. Likewise, these owners must 

know that in order to enhance their innovation capabilities, external knowledge may be 

fundamental for the exploration of new growth strategies. Given the family firms yearn for 

power, we suggest exploiting existing relationships in order to source knowledge from their 

close networks, such as their clients and suppliers. While early generations are less likely to 

engage in OI, they are well equipped to exploit internal resources for increased innovation 

outcomes, since in especially first-generation firms, knowledge is embodied by the founder 

(Kogut & Zander, 1992). In order for a descendant to benefit from the founder’s knowledge, 

we propose focusing on highly dynamic knowledge transfer processes. For instance, family 



 

 

 

 
76 

firms may invest in executive apprenticeships, in order to onboard subsequent generations and 

preserve tacit knowledge inside the firm.  

This, of course, leads to the fact that managers in family firms should not take what general OI 

management handbooks suggest for granted. Instead, managers are encouraged to think more 

carefully about how specific family firm characteristics may enhance but also hinder innovation 

processes. It follows, that universally applicable practices need to be revised according to 

specific family firm characteristics.  

Furthermore, the characteristics of family firms make them especially well-suited to effectively 

follow incremental innovation strategies, rather than radical strategies. We noticed, that OI 

supports the performance of incremental innovation positively. Although our sample shows 

already that OI is adopted by family firms, we believe today’s quickly changing environment 

will push even more family firms to open up towards change, if they want to ensure the long-

term growth of the business. The association of OI with loss of control and increased risks may 

make managers forget that different types of OI exist, modes of OI that allow family firms to 

take advantage of OI and to be competitive. For instance, family firms may use OI when 

protection mechanisms are in place such as filing of patents for the firm’s technologies (Kotlar, 

et al., 2013). Additionally, given family firm’s strong and enduring relationships with its 

stakeholders, we believe family firms posit a highly competitive advantage, which may not yet 

be fully exhausted. Therefore, we again encourage family firm firms to recognize this valuable 

advantage and to use it for their own benefit. In order words, including customers or suppliers 

in the product innovation process, represents a rather risk-minimizing strategy in OI and thus 

squares family firm preferences very well. Nevertheless, we may also want to acknowledge 

existing evidence, that family firms engaging in both incremental and radical innovation, are 

likely to enjoy sustainable performance advantages across generations (Sharma & Salvato, 

2011). Thus, we may suggest to regularly insource radical innovations, in order to ensure 

prosperity and continuity over the business.  

To conclude, the literature extensively discussed the drawbacks of family firms, such as their 

risk-aversion, limited cognitive diversity and reluctance to share control. Following the 

propositions of Miller, et al. (2006) who argue that family firms are at its best when leaders 

elicit attitudes of stewardship, we aim to make a more general point which is to encourage 

family business owners and managers to establish a vision for the business, ensure consensus 

on the long-term direction, implement effective knowledge transferring processes and to nurture 
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existing long-lasting relationships with key stakeholders to strengthen and increase innovation 

performance across generations. 

5.4 Limitations 

Notwithstanding its theoretical and practical implication, this study is not without limitations. 

We begin with discussing methodological and conceptual limitations of this thesis, followed by 

limitations in consequence of the data and finalize with limitations on this thesis’ analysis.  

 

First, this study lies within the scope of a master thesis, whereas we are restricted on a time 

period of four months. Although a longitudinal study on how different family firm 

characteristics but also situational factors influence their willingness to engage in OI would 

have been of high interest, this was not feasible given the time constraints attached. 

Consequently, we limited our investigation on the OI and CI activities of the CIS wave 2017, 

covering innovation activities during the years 2014 to 2016. Additionally, our study is 

empirically constrained to the context of the German Mittelstand. Since cultural differences and 

macroeconomic factors may differ between countries, which influence the behavior of market 

actors and market conditions (Greco, et al., 2016), our findings are limited in its generalizability 

beyond the German Mittelstand. Therefore, further investigations, applying cross-cultural 

analyses are necessary to ensure external validity beyond the scope of this study. 

 

Second, although CIS is valued as a tool to enable researchers developing strong insights into 

the innovation activities of European firms and is also recognized for its high quality 

(Broekaert, et al., 2016; Spithoven, et al., 2010), we have to be aware of its secondary data 

characteristics. One of the most common disadvantages of using secondary data is that it may 

not include all variables of interest (Saunders, et al., 2012). Albeit its fit to the research purpose 

and coverage of variables of interest, certain limitations concerning our data remain. For 

instance, we linked the data of two CIS waves, in order to ensure that firms under investigation 

are defined as family firms at the beginning of the analyzed period. However, we cannot ensure 

that family firm characteristics indicated in 2015 may not change throughout the years 2014-

2016, as CIS 2017 does not cover ownership questions. Moreover, in the absence of further 

data, we were not able to control for unobserved heterogeneity among the firms. We recognized 

that unobserved differences within our sample may influence the choice of innovation activity 

and on the innovation performance, which we did not measure. For instance, many researchers 

stressed the importance of including firm age as a control variable, in order to measure the 
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firm’s experience and its learnings (Nieto & Santamaría, 2010). Younger firms may be at a 

disadvantage when it comes to organizational learning, as their degree of maturity and 

experience is rather low (Spriggs, et al., 2013), ultimately affecting its innovation performance. 

However, since CIS data does not provide this information, we disregarded an important 

variable to control for when measuring performance. Nevertheless, we ensured to employ an 

adequate amount of control variables, in order to mitigate the amount of unobserved 

heterogeneity as much as possible.  

 

In addition, one limitation concerns the precision of the data provided. For instance, the 

categorical variable TMT is divided into three categories, being only family managers, only 

external nonfamily managers, or a mix of both family and nonfamily managers. In order to 

derive more accurate results, we would have needed the information concerning the actual 

proportion of external managers in a family firm’s TMT. Similarly, we focused on the novelty 

of products and did not take into account discrete numbers of how many radically or 

incrementally products were launched since CIS does not provide such information.  

 

Apart from this, we recognized that some of the data was unequally distributed. For instance, 

most of the firms are managed by only family members (63%), whereas the minority is led by 

external managers (7%). This ultimately reduces the explanatory power of our findings. A 

similar limitation lies within the dichotomized innovation activity. Following the suggestions 

of Chesbrough (2003), different types of OI are associated with different degrees of openness. 

That is, OI is not black or white, but different OI practices are associated with different levels 

of control, interaction, and knowledge-transfer processes. As family firms tend to be strongly 

concerned about potential control losses (Almirall & Casadesus-Masanell, 2010), it would have 

been highly interesting to examine different OI activities (acquiring product innovations, 

modifying existing products, collaborating). However, since the distribution was not anywhere 

near equal among different OI practices, results might be biased. Hence, we did not distinguish 

between several OI activities but limited our analysis to two dichotomous variables, OI and CI.  

 

Furthermore, we recognize a limitation in the CIS questionnaire, which may lead to 

misinterpretations. To be more precise, the novelty of the innovation is subject to the 

respondent’s own interpretation and knowledge of the current market. The respondent indicates 

whether its product was new to the market or new to the firm, purely based on its own market 

knowledge. Similarly, a family firm’s intention for succession may also be misinterpreted. 
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Since the CIS questionnaire asks for whether succession is planned or not, the family firm may 

misunderstand the question. For example, even though a family firm might intend to transfer 

the business to the next generation, they may indicate “no”, since the succession process has 

not yet been planned.  

 

Third, we identified several limitations concerning the analyses. To begin with, most of the data 

has been dichotomized, which represents the lowest level of measurement (Benninghaus, 

2007). In this case, continuous and discrete variables would provide more nuanced results. This 

leads us to another limitation of the analyses, which is that we mostly used logistic regression, 

is the appropriate type of regression analysis for dichotomous variables (Mooi & Sarstedt, 

2011). Logistic regression compared to an OLS regression does not predict the actual values or 

characteristics of the dependent variable, but their probability of occurrence (Damodar, 2004). 

The logistic regression estimator is also considered more biased, compared to the OLS 

regression (Mooi & Sarstedt, 2011). Additionally, the analysis tool of choice was SPSS, as we 

were already familiar with the software through our university. However, it lacks important 

functions such as Tobit regression, which requires additional extension commands. By contrast, 

Stata integrates nearly every established statistical method (Albright & Marinova, 2015) and 

offers highly nuanced approaches to deal with censored data, among others Tobit regression. 

However, we paid close attention to the correctness of the results delivered by Tobit through 

additional robustness analyses.  

5.5 Future Research Areas 

The present study is not free of limitations, as described in the previous section. Therefore, we 

want to inspire researchers to further analyze the OI concept in family firms more in-depth.  

Overall, this study used the German Mittelstand as a positive family firm example of exceeding 

innovation behavior. A competitive advantage is sometimes deeply embedded within the firm’s 

structures and very complex to imitate (Sirmon & Hitt, 2003). Hence, we suggest analyzing key 

success factors from different perspectives. For example, by considering failure cases, which 

allow to investigate and determine the reasons for failure, may indeed lead to newly inspired 

results. In the context of family firms, this might be an interesting approach to consider, in order 

to get a better knowledge of their multi-layered heterogeneous behavior. 
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Within the analysis of Building Block 1, we analyzed different contingencies that influence 

family firm behavior (De Massis, et al., 2013), by focusing on the characteristics generation, 

succession intention, and TMT structure. Thereby, we derived significant and interesting results 

on the generation element. However, first indications regarding the TMT structure were found 

to contradict previous research, while previous knowledge is further supported concerning 

intrafamily succession intention. However, both variables were found to be not statistically 

significant, which is why further investigations concerning the heterogeneous behavior of 

family firms are necessary. Thereby we advise future researchers to investigate the already 

analyzed elements but also include additional contingent factors such as self-identification as 

proposed by De Massis, et al. (2013). Since we can only explain a low percentage of the 

variance in the dependent variable, it is obvious that there more factors influencing a family 

firm’s willingness, besides the contingent factors employed in this study. Therefore, we 

recommend future researchers to further consider external situational factors. To name a few, 

changing market conditions or negative performance results (Choi, et al., 2015; Kotlar, et al., 

2014; Chrisman & Patel, 2012). We thereby suggest applying longitudinal research designs to 

complement the present findings and help to overcome some of its methodological limitations. 

Thus, research that covers a longer time period may potentially unearth the more temporal 

dynamics of family firms which are likely to shape their willingness to engage in OI.  

 

Moreover, future studies should be based on a larger sample, with more differentiated variables 

that ensure nuanced results. More specifically, following the essence approach, the aim to 

investigate the succession intention is related to its underlying family goals. In other words, if 

the family intends to keep the business in the family over generations, family firm behavior 

changes towards the long-term orientation of the business (Miller, et al., 2008). Therefore, we 

recommend future researchers to collect data more targeted, in order to ensure that a succession 

intention measures the underlying long-term goals of family firms. We would further suggest 

to additionally analyze the succession process from a different angle. As stressed by Pittino and 

Visintin (2011) the uncertainty and the lower amount of slack resources involved during the 

process of succession limits a family firm’s propensity to rely upon external sources. Since this 

represents a different perspective to analyze family firm succession, we overall suggest 

ascertaining clarity of what is being measured at all time. 

 

Furthermore, we encourage future researchers to repeat a similar study based on data that 

provides an equal distribution among different TMT structures. The results would be even more 
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powerful when including more fine-grained data such as the exact proportions of family and 

external managers involved. Concerning OI and CI activities, future researchers should 

consider different types of OI activities as they appear to entail dissimilar levels of openness 

(Chesbrough, et al., 2006). Applying more granular data and analyses enables to go beyond 

pure black and white innovation activities, to explore the manifold configurations of OI 

practices. Such efforts are especially valuable in light of growing evidence of family firm’s 

risk-aversion and yearn for power and control (Almirall & Casadesus-Masanell, 2010). In the 

best of cases, OI activities may be distinguished according to horizontal and vertical partner 

integration (De Massis, et al., 2015), in order to derive highly nuanced results, where clear 

patterns of a family firm’s willingness to engage in certain activities can be observed.  

 

Regarding the second building block, another future research challenge is to investigate several 

OI practices and performance effects. As stressed by Foss (2003) investigating the openness of 

OI activities on a continuum leads to a more advanced understanding of the benefits but also of 

the disadvantages, such as costs and loss of control. Hence, further research should focus more 

in-depth on the influence of different OI practices on innovation performance, divided into IIP 

and EIP. Our findings proof that family firms are strong in achieving incremental innovation 

outcomes. To further extend these findings, future research should consider the discrete number 

of incremental and radical innovations introduced. This would not only increase the 

comparability between firms but also increase our understanding of the potential effect of OI 

on incremental and radical outcomes. Additionally, our results support that OI increases the 

economic success of incremental product innovations. Since CIS only provides double-

censored data in an interval format, it thus remains an important task for future researcher to 

analyze the turnover by its exact numbers, in order to derive more accurate results. 

 

Finally, with respect to undeniable findings underlining the fact that family firm characteristics 

are indeed a double-edged sword, we hope to inspire future researchers to continue the 

application of more subtle methods, which allow shedding light on the complexities involved 

in family firms. Our explanatory analysis suggests that OI in family firms would be a relevant 

suppressor of the relationship between the owning generation and economic success of 

incremental innovations. In this regard, scholars may further examine the interplay among 

additional contingent factors that collectively influence a family firm’s willingness to engage 

in OI and their ability to benefit from OI practices.  
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6 Conclusion 

_________________________________________________________________________________________ 

This final chapter concludes the present study. It returns to the initial research questions, 

provides an overview of the topic at hand and methods taken, summarizes key findings in light 

of existing theory and finalizes with its contribution and avenues for future research.   

Over the past years, research on OI has flourished and expanded into different contexts, while 

missing out on a highly important type of firm. Given mounting evidence on the performance-

enhancing effects of OI, this study aimed to shed light on the unique nature of OI in family 

firms. Despite the lack of consensus on family firm innovation, contradicting views exist 

especially on the effect of unique family firm characteristics, which are said to affect family 

firm behavior on multiple levels, one of which is the willingness of family firms to engage in 

OI and their ability to manage it. Building upon the highly contested ability and willingness 

paradox and following recent discourse to use multi-theory approaches to capture the inherent 

complexities of family firm innovation, the present study aimed to answer the following 

research questions: 

1) What is the influence of contingent factors (ownership, management, intrafamily 

succession intention) on a family firm’s willingness to engage in OI activities? 

2) What is the relationship between the innovation activity (closed or open) and the 

innovation outcome in family firms? 

Being renowned for their idiosyncratic behavior, studying family firms requires fine-grained 

analysis to encounter the complexities involved and account for heterogeneity. Thus, this study 

advances our knowledge of the innovation behavior of family firms in OI, by taking a 

quantitative approach for analysis that empirically investigates the influence of contingencies 

on a family firm’s willingness to engage in OI, and its effect on innovation performance.  

Findings based on a cross-industry analysis from 176 German Mittelstand firms reveal clear 

patterns of the influence of the owning generation on a family firm’s willingness to engage in 

OI. Indeed, family firms owned by higher generations are more likely to engage in OI, while 

the likelihood to innovate in isolation increases with early generations. We thereby, confirm 

already existing findings in family firm innovation research, but further, translate these into a 

new context. In our analysis, neither a family firm’s TMT nor the intrafamily succession 
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intention was found to exhibit a strong influence on a family firm’s willingness to engage in 

OI. We therefore conclude, that along with other factors, the owning generation account for 

family firm heterogeneity and ultimately influences the choice of innovation activity.  

In line with our expectations, our empirical results provide strong support for the importance 

of OI practices in the context of family firms. Despite tremendous discussions on inherent risks 

of OI, which seem even greater for the conservative nature of family firms, we can affirm that 

family firms generate more incremental innovation when engaging in OI and that these 

innovations achieve increased economic success when executed through an open approach.  

Through an additional more subtle approach of mediation, we uncover a double-edged sword 

that higher generations foster a family firm’s willingness to engage in OI, but hamper their 

ability to benefit from it. Thus, OI in family firms appears to be highly distinct and subject to 

multi-dimensional contingencies, which creates both advantages and disadvantages for OI.  

In summary, our results deepen our understanding of previously disparate points of family firm 

innovation and further translate existing findings into the context of OI. Thus, we build not only 

the bridge between two highly debated research streams, but we also contribute to solving one 

piece of the family innovation puzzle, by providing new perspectives on family firm 

heterogeneity. We further investigated the relevance of OI models for family firms and thereby 

opened the stage for many new research avenues ahead.  

Our findings are especially relevant in light of current market dynamics, which push firms 

towards open approaches, but also in light of growing interest among scholars to better 

understand family firm characteristics and their associated performance implications in OI. 

Further, the presented conceptual arguments and empirical findings on the concepts of family 

firm characteristics, OI and innovation outcomes have a number of implications for theory and 

practice. Nonetheless, our research is not free of limitations, which serve as a starting point for 

promising future research to deepen scholarly understanding of the family firm complexities in 

OI, thereby fueling emerging family business innovation literature. 
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Appendix II: Informed Consent 

 

 

Appendix III: T-Test 

 

 

Test Value = 0 

t df Sig. (2-tailed) 

Mean 

Difference 

95% Confidence Interval of the 

Difference 

Lower Upper 

Industry 30.590 175 .000 1.841 1.72 1.96 

Industry 182.762 5188 .000 2.435 2.41 2.46 

 

 

Test Value = 0 

t df Sig. (2-tailed) 

Mean 

Difference 

95% Confidence Interval of the 

Difference 

Lower Upper 

Size 29.739 175 .000 1.580 1.47 1.68 

Size 157.904 5158 .000 1.456 1.44 1.47 



 

 

 

 
100 

Appendix IV: Assumption Testing 

 

Building Block 1 

 

Correlations 

 

Genera-

tion TMT 

Success-

ion_int Industry Size Market 

Human 

capital 

Generation Pearson Correlation 1 .164* .110 -.013 .284** .070 -.253** 

Sig. (2-tailed)  .030 .146 .861 .000 .352 .001 

N 176 176 176 176 176 176 176 

TMT Pearson Correlation .164* 1 .013 .029 .313** .127 -.011 

Sig. (2-tailed) .030  .861 .701 .000 .094 .883 

N 176 176 176 176 176 176 176 

Succession_int Pearson Correlation .110 .013 1 .044 .163* .019 -.062 

Sig. (2-tailed) .146 .861  .566 .030 .805 .413 

N 176 176 176 176 176 176 176 

Industry Pearson Correlation -.013 .029 .044 1 -.177* -.403** -.028 

Sig. (2-tailed) .861 .701 .566  .019 .000 .708 

N 176 176 176 176 176 176 176 

Size Pearson Correlation .284** .313** .163* -.177* 1 .277** -.197** 

Sig. (2-tailed) .000 .000 .030 .019  .000 .009 

N 176 176 176 176 176 176 176 

Market Pearson Correlation .070 .127 .019 -.403** .277** 1 .135 

Sig. (2-tailed) .352 .094 .805 .000 .000  .073 

N 176 176 176 176 176 176 176 

Human capital Pearson Correlation -.253** -.011 -.062 -.028 -.197** .135 1 

Sig. (2-tailed) .001 .883 .413 .708 .009 .073  

N 176 176 176 176 176 176 176 

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

**. Correlation is significant at the 0.01 level (2-tailed). 
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Coefficientsa 

 

Collinearity Statistics 

Tolerance VIF 

 Generation .866 1.155 

TMT .877 1.141 

Succession_int .961 1.041 

Industry .817 1.224 

Size .738 1.355 

Markets .759 1.318 

Human capital .876 1.141 

a. Dependent Variable: CI 

 

Building Block 2 

 

Correlations 

 Industry CI OI Market 

Human 

capital Size 

Industry Pearson Correlation 1 -.026 -.038 -.403** -.028 -.177* 

Sig. (2-tailed)  .730 .618 .000 .708 .019 

N 176 176 176 176 176 176 

CI Pearson Correlation -.026 1 -.516** .190* .249** .012 

Sig. (2-tailed) .730  .000 .012 .001 .878 

N 176 176 176 176 176 176 

OI Pearson Correlation -.038 -.516** 1 -.039 -.105 .081 

Sig. (2-tailed) .618 .000  .605 .164 .288 

N 176 176 176 176 176 176 

Market Pearson Correlation -.403** .190* -.039 1 .135 .277** 

Sig. (2-tailed) .000 .012 .605  .073 .000 

N 176 176 176 176 176 176 

Human capital Pearson Correlation -.028 .249** -.105 .135 1 -.197** 

Sig. (2-tailed) .708 .001 .164 .073  .009 

N 176 176 176 176 176 176 

Size Pearson Correlation -.177* .012 .081 .277** -.197** 1 

Sig. (2-tailed) .019 .878 .288 .000 .009  

N 176 176 176 176 176 176 

**. Correlation is significant at the 0.01 level (2-tailed). 

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

Model 

Collinearity Statistics 

Tolerance VIF 

1 CI .672 1.489 

OI .723 1.382 

Industry .830 1.205 

Market .745 1.343 

Human capital .873 1.145 

Size .855 1.169 

a. Dependent Variable: Turn_incr 

 

 

Assumption Test: Ordinal Logistic Regression  

 

First, we run the full likelihood ratio test. The two models that are compared are our 

proportional odds model and a cumulative odds model without the proportional odds 

assumption, that is, a model where the slope coefficients are allowed to be different for each 

cumulative logit. We would assume that the assumption of proportional odds is met since the 

model fit is not statistically significant (p=1.67). However, the chi-scquare of the full likelihood 

ratio test is high (50.741), which is why the validity of this test is uncertain.  

 

Test of Parallel Linesa 
Model -2 Log Likelihood Chi-Square df Sig. 

Null Hypothesis 276.750    
General 226.009b 50.741c 42 .167 

The null hypothesis states that the location parameters (slope coefficients) are the same 

across response categories. 

a. Link function: Logit. 

  

In fact, the full likelihood ratio test can flag violations of the proportional odds assumption that 

do not actually exist, which is why a deeper investigation of the assumption of proportional 

odds is necessary. Therefore, dichotomous dependent variables based on the cumulative splits 

of the ordinal dependent variable turn_incr and turn_rad were created. These new dependent 

variables are required in order to run separate binary logistic regressions to establish the 

viability of the assumption of proportional odds. Thus, with seven categories of the ordinal 

dependent variable turn_incr, and seven categories of the dependent variable turn_rad, there 

will be in total 14 new dichotomous variables (Incr.0, Incr.2, … Rad. 6), which reflect the 

cumulative splits of the categories of the ordinal dependent variable. By running separate binary 
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logistic regressions with our independent variables OI and CI, we would assume that the 

estimated odds ratios would be the same for each coefficient in each equation.  

 

Results binary logistic regression incremental – estimated odds ratio 

 
 

Source: Own table 

Results binary logistic regression radical – estimated odds ratio 

 
 

Source: Own table 

 

The tables above present the information extracted from the Variables in the Equation tables in 

order to allow easier comparison. If the assumption of proportional odds is met, the odds ratios 

presented in the table should be similar for each binary logistic regression run on each 

dependent dichotomized cumulative category (i.e. Incr.0-Incr.6). From the table, we can clearly 

see that the assumption of similar odds is not tenable, as the seven binary logistic regressions 

do not show similar coefficients for the independent variables OI and CI (i.e. Incr.0=2.878, 

Incr.4=.943). Given the fact that the assumption of proportional odds is not tenable for any of 

the independent variables, an ordinal regression would not deliver reliable results.   

 

Appendix V: Results Building Block 1 

 

Descriptive Analysis 

 

Generation 

 

N Min. Max. Mean 

Std. 

Deviation 

Var-

iance Skewness Kurtosis 

Statistic Statistic Statistic Statistic Statistic Statistic Statistic 

Std. 

Error Statistic 

Std. 

Error 

Generation  176 1 10 2.09 1.319 1.740 1.991 .183 7.288 .364 

Valid N (listwise) 176          

 

Incr.0 Incr.1 Incr.2 Incr.3 Incr.4 Incr.5 Incr.6

OI 2.878 1.994 1.351 .959 .943 1.346 1.333

CI 1.747 1.177 .748 .573 .433 .635 2.999

Rad.0 Rad.1 Rad.2 Rad.3 Rad.4 Rad.5 Rad.6

OI 1.194 1.233 .859 1.253 1.375 1.725 .657

CI 2.062 2.000 1.342 1.111 1.021 1.500 2.999
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TMT 

TMT  

only family members 

family members and external 

managers only external managers 

Count Row N % Count Row N % Count Row N % 

110 62.5% 53 30.1% 13 7.4% 

 

Succession_int 

Succession_int 

no yes 

Count Row N % Count Row N % 

46 26.1% 130 73.9% 

 

Innovation activity 

 

CI OI both 

Count Row N % Count Row N % Count Row N % 

73 41.5% 48 27.3% 55 31.3% 

 

Adapted or modified by the 

firm but originally 

developed by other 

enterprises 

Only developed by other 

enterprises or institutions Developed by the firm itself 

Developed together with 

another enterprises or 

institutions 

0 1 0 1 0 1 0 1 

Cou 

nt 

Row 

N % 

Cou 

nt 

Row 

N % 

Cou 

nt 

Row 

N % 

Cou 

nt 

Row 

N % 

Cou 

nt 

Row N 

% 

Cou 

nt 

Row 

N % 

Cou

nt 

Row N 

% 

Cou

nt 

Row 

N % 

165 93.8% 11 6.3% 162 92.0% 14 8.0% 48 27.3% 128 72.7% 84 47.7% 92 52.3% 

 

Innovation Activity and Generation 

 

 

Closed Open Both 

Count Row N % Count Row N % Count Row N % 

Generation Gen 1 37 49.3% 15 20.0% 23 30.7% 

Gen 2 22 46.8% 11 23.4% 14 29.8% 

Gen 3 7 22.6% 14 45.2% 10 32.3% 

Gen 4 6 35.3% 4 23.5% 7 41.2% 

Gen 5 0 0.0% 2 66.7% 1 33.3% 

Gen 6 1 100.0% 0 0.0% 0 0.0% 

Gen 7 0 0.0% 1 100.0% 0 0.0% 

Gen 8 0 0.0% 0 0.0% 0 0.0% 

Gen 9 0 0.0% 0 0.0% 0 0.0% 

Gen 10 0 0.0% 1 100.0% 0 0.0% 
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Innovation Activity and TMT 

 

 

Closed Open Both 

Count Row N % Count Row N % Count Row N % 

TMT Only family managers 45 40.9% 30 27.3% 35 31.8% 

Mix of family and 

external managers 
23 43.4% 13 24.5% 17 32.1% 

Only external managers 5 38.5% 5 38.5% 3 23.1% 

 

Innovation Activity and Succession_int 

 

 

CI OI Both 

Count Row N % Count Row N % Count Row N % 

Succession_int no 22 47.8% 9 19.6% 15 32.6% 

yes 51 39.2% 39 30.0% 40 30.8% 

 

 

Bivariate Statistics 

 

Generation and CI 

Chi-Square Tests 

 Value df 

Asymptotic 

Significance (2-

sided) 

Pearson Chi-Square 15.532a 7 .030 

Likelihood Ratio 14.994 7 .036 

Linear-by-Linear Association 7.706 1 .006 

N of Valid Cases 176   

a. 9 cells (56,3%) have expected count less than 5. The minimum expected count 

is ,27. 

 

Directional Measures 

 Value 

Nominal by Interval Eta Generation Dependent .210 

CI Dependent .297 
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TMT and CI 

Symmetric Measures 

 Value 

Approximate 

Significance 

Nominal by Nominal Phi .076 .600 

Cramer's V .076 .600 

Contingency Coefficient .076 .600 

N of Valid Cases 176  

 

Succession_Int and CI 

Symmetric Measures 

 Value 

Approximate 

Significance 

Nominal by Nominal Phi -.103 .172 

Cramer's V .103 .172 

Contingency Coefficient .102 .172 

N of Valid Cases 176  

 

Generation and OI 

Chi-Square Tests 

 Value df 

Asymptotic 

Significance (2-

sided) 

Pearson Chi-Square 12.240a 7 .093 

Likelihood Ratio 14.734 7 .040 

Linear-by-Linear Association 5.728 1 .017 

N of Valid Cases 176   

a. 8 cells (50,0%) have expected count less than 5. The minimum expected count 

is ,41. 

 

Directional Measures 

 Value 

Nominal by Interval Eta Generation Dependent .181 

OI Dependent .264 
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TMT and OI 

Symmetric Measures 

 Value 

Approximate 

Significance 

Nominal by Nominal Phi .029 .931 

Cramer's V .029 .931 

Contingency Coefficient .029 .931 

N of Valid Cases 176  

 

Succession_Int and OI 

Symmetric Measures 

 Value 

Approximate 

Significance 

Nominal by Nominal Phi .077 .309 

Cramer's V .077 .309 

Contingency Coefficient .076 .309 

N of Valid Cases 176  

 

 

Regression Analysis 

 

Model 1: Dependent Variable CI 

Omnibus Tests of Model Coefficients 

 Chi-square df Sig. 

Step 1 Step 36.385 12 .000 

Block 36.385 12 .000 

Model 36.385 12 .000 

 

Model Summary 

Step -2 Log likelihood 

Cox & Snell R 

Square 

Nagelkerke R 

Square 

1 169.870a .187 .271 

a. Estimation terminated at iteration number 20 because maximum iterations 

has been reached. Final solution cannot be found. 
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Hosmer and Lemeshow Test 

Step Chi-square df Sig. 

1 11.072 8 .198 

 

Categorical Variables Codings 

 Frequency 

Parameter coding 

(1) (2) (3) 

Market Local 15 .000 .000 .000 

GER 28 1.000 .000 .000 

EU 35 .000 1.000 .000 

World 98 .000 .000 1.000 

Industry Research-intensive industry 

(manufacturing) 
67 .000 .000 .000 

Other manufacturing 75 1.000 .000 .000 

Knowledge-intensive services 29 .000 1.000 .000 

Other services 5 .000 .000 1.000 

TMT Only family members 110 .000 .000  

Family members and external 

managers 
53 1.000 .000  

Only external managers 13 .000 1.000  

Succession_int no 46 .000   

yes 130 1.000   

 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

95% C.I.for 

EXP(B) 

Lower Upper 

Step 1a Generation -.321 .156 4.255 1 .039 .725 .535 .984 

TMT   .562 2 .755    

Family members and 

external managers (1) 
.040 .457 .008 1 .930 1.041 .425 2.550 

Only external managers 

(2) 
-.510 .726 .494 1 .482 .600 .145 2.492 

Succession_int (1) -.740 .481 2.369 1 .124 .477 .186 1.224 

Industry   1.440 3 .696    

Other manufacturing (1) -.340 .451 .569 1 .451 .712 .294 1.722 

Knowledge-intensive 

services (2) 
.425 .693 .377 1 .539 1.530 .393 5.952 

Other services (3) 
21.570 16146.961 .000 1 .999 

2330860577.

099 
.000 . 
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Size .117 .157 .550 1 .458 1.124 .825 1.530 

Market   11.059 3 .011    

GER (1) -1.383 .828 2.790 1 .095 .251 .049 1.271 

EU (2) .124 .760 .026 1 .871 1.132 .255 5.023 

World (3) .716 .713 1.009 1 .315 2.047 .506 8.287 

Human capital .235 .092 6.498 1 .011 1.265 1.056 1.515 

Constant .929 .951 .956 1 .328 2.533   

a. Variable(s) entered on step 1: Generation, TMT, Succession_int , Industry, Size, Market, Human capital. 

 

Casewise Listb 

Case Selected Statusa 

Observed 

Predicted Predicted Group 

Temporary Variable 

Incremental 

innovation (new-

to-firm products) Resid ZResid SResid 

19 S n** .898 y -.898 -2.968 -2.166 

20 S n** .920 y -.920 -3.385 -2.274 

46 S n** .884 y -.884 -2.767 -2.116 

104 S n** .858 y -.858 -2.459 -2.039 

121 S n** .885 y -.885 -2.777 -2.121 

152 S n** .849 y -.849 -2.367 -2.004 

172 S n** .873 y -.873 -2.622 -2.117 

a. S = Selected, U = Unselected cases, and ** = Misclassified cases. 

b. Cases with studentized residuals greater than 2,000 are listed. 

 

Model 2a: Dependent Variable OI 

Omnibus Tests of Model Coefficients 

 Chi-square df Sig. 

Step 1 Step 9.720 12 .641 

Block 9.720 12 .641 

Model 9.720 12 .641 

 

Model Summary 

Step -2 Log likelihood 

Cox & Snell R 

Square 

Nagelkerke R 

Square 

1 229.129a .054 .072 

a. Estimation terminated at iteration number 4 because parameter 

estimates changed by less than ,001. 

 

Hosmer and Lemeshow Test 

Step Chi-square df Sig. 

1 3.211 8 .920 
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Categorical Variables Codings 

 Frequency 

Parameter coding 

(1) (2) (3) 

Market Local 15 .000 .000 .000 

GER 28 1.000 .000 .000 

EU 35 .000 1.000 .000 

World 98 .000 .000 1.000 

Industry Research-intensive industry 

(manufacturing) 
67 .000 .000 .000 

Other manufacturing 75 1.000 .000 .000 

Knowledge-intensive services 29 .000 1.000 .000 

Other services 5 .000 .000 1.000 

TMT Only family members 110 .000 .000  

Family members and external 

managers 
53 1.000 .000  

Only external managers 13 .000 1.000  

Succession_int no 46 .000   

yes 130 1.000   
 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

95% C.I.for 

EXP(B) 

Lower Upper 

Step 1a Generation .286 .155 3.416 1 .065 1.332 .983 1.804 

TMT   .197 2 .906    

Family members and 

external managers (1) 
-.144 .369 .152 1 .697 .866 .421 1.784 

Only external managers (2) -.191 .655 .085 1 .770 .826 .229 2.983 

Succession_int (1) .284 .361 .621 1 .431 1.329 .655 2.693 

Industry   1.307 3 .727    

Other manufacturing (1) -.038 .392 .010 1 .922 .962 .446 2.074 

Knowledge-intensive 

services (2) 
-.172 .527 .106 1 .745 .842 .300 2.368 

Other services (3) -1.159 1.041 1.238 1 .266 .314 .041 2.416 

Size .069 .130 .284 1 .594 1.072 .831 1.383 

Market   1.045 3 .790    

GER (1) -.001 .726 .000 1 .999 .999 .241 4.142 

EU (2) -.154 .705 .048 1 .827 .857 .215 3.416 

World (3) -.435 .666 .427 1 .513 .647 .176 2.385 

Human capital -.041 .077 .289 1 .591 .960 .826 1.115 

Constant -.125 .873 .021 1 .886 .882   

a. Variable(s) entered on step 1: Generation, TMT, Succession_int , Industry, Size, Market, Human capital. 
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Model 2b: Dependent Variable OI 

Omnibus Tests of Model Coefficients 

 Chi-square df Sig. 

Step 1 Step 8.858 9 .450 

Block 8.858 9 .450 

Model 8.858 9 .450 

 

Model Summary 

Step -2 Log likelihood 

Cox & Snell R 

Square 

Nagelkerke R 

Square 

1 229.991a .049 .066 

a. Estimation terminated at iteration number 4 because parameter 

estimates changed by less than ,001. 

 

Hosmer and Lemeshow Test 

Step Chi-square df Sig. 

1 7.442 8 .490 

 

Categorical Variables Codings 

 Frequency 

Parameter coding 

(1) (2) (3) 

Market Local 15 .000 .000 .000 

GER 28 1.000 .000 .000 

EU 35 .000 1.000 .000 

World 98 .000 .000 1.000 

Industry Research-intensive industry 

(manufacturing) 
67 .000 .000 .000 

Other manufacturing 75 1.000 .000 .000 

Knowledge-intensive services 29 .000 1.000 .000 

Other services 5 .000 .000 1.000 
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Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

95% C.I.for 

EXP(B) 

Lower Upper 

Step 1a Generation .291 .154 3.587 1 .058 1.338 .990 1.808 

Industry   1.180 3 .758    

Other manufacturing (1) -.059 .388 .023 1 .879 .943 .440 2.019 

Knowledge-intensive 

services (2) 
-.188 .520 .130 1 .718 .829 .299 2.298 

Other services (3) -1.090 1.032 1.117 1 .291 .336 .045 2.539 

Size .064 .123 .271 1 .603 1.066 .838 1.357 

Market   1.072 3 .784    

GER (1) -.029 .722 .002 1 .968 .972 .236 4.001 

EU (2) -.159 .702 .051 1 .821 .853 .215 3.379 

World (3) -.451 .661 .467 1 .495 .637 .174 2.325 

Human capital -.044 .076 .328 1 .567 .957 .825 1.111 

Constant .068 .846 .007 1 .936 1.071   

a. Variable(s) entered on step 1: Generation, Industry, Size, Market, Human capital. 

 

Model 2c: Dependent Variable OI 

Omnibus Tests of Model Coefficients 

 Chi-square df Sig. 

Step 1 Step 7.641 6 .266 

Block 7.641 6 .266 

Model 7.641 6 .266 

 

Model Summary 

Step -2 Log likelihood 

Cox & Snell R 

Square 

Nagelkerke R 

Square 

1 231.208a .042 .057 

a. Estimation terminated at iteration number 4 because parameter 

estimates changed by less than ,001. 

 

Hosmer and Lemeshow Test 

Step Chi-square df Sig. 

1 4.211 8 .838 
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Categorical Variables Codings 

 Frequency 

Parameter coding 

(1) (2) (3) 

Market Local 15 .000 .000 .000 

GER 28 1.000 .000 .000 

EU 35 .000 1.000 .000 

World 98 .000 .000 1.000 

 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

95% C.I.for 

EXP(B) 

Lower Upper 

Step 1a Generation .301 .150 4.035 1 .045 1.351 1.007 1.811 

Size .058 .119 .243 1 .622 1.060 .840 1.338 

Market   .679 3 .878    

GER (1) .022 .706 .001 1 .976 1.022 .256 4.081 

EU (2) .007 .675 .000 1 .991 1.007 .268 3.786 

World (3) -.264 .622 .180 1 .671 .768 .227 2.599 

Human capital -.040 .069 .329 1 .566 .961 .839 1.101 

Constant -.179 .773 .054 1 .816 .836   

a. Variable(s) entered on step 1: Generation, Size, Market, Human capital. 

 

 

Model 2d: Dependent Variable OI 

Omnibus Tests of Model Coefficients 

 Chi-square df Sig. 

Step 1 Step 6.959 3 .073 

Block 6.959 3 .073 

Model 6.959 3 .073 

 

Model Summary 

Step -2 Log likelihood 

Cox & Snell R 

Square 

Nagelkerke R 

Square 

1 231.890a .039 .052 

a. Estimation terminated at iteration number 4 because parameter 

estimates changed by less than ,001. 

 

Hosmer and Lemeshow Test 

Step Chi-square df Sig. 

1 3.071 8 .930 



 

 

 

 
114 

 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

95% C.I.for 

EXP(B) 

Lower Upper 

Step 1a Generation  .288 .147 3.846 1 .050 1.333 1.000 1.778 

Size .031 .112 .075 1 .785 1.031 .828 1.285 

Human capital -.048 .067 .511 1 .475 .953 .835 1.087 

a. Variable(s) entered on step 1: Generation, Size, Market, Human capital. 

 

Appendix VI: Results Building Block 2 

 

Descriptive Analysis 

 

CI and Incremental 

 

Incremental 

no yes 

Count Row N % Count Row N % 

CI no 8 16.7% 40 83.3% 

yes 30 23.4% 98 76.6% 

 

CI and Radical 

 

Radical  

no yes 

Count Row N % Count Row N % 

CI no 20 41.7% 28 58.3% 

yes 37 28.9% 91 71.1% 

 

OI and Incremental 

 

Incremental  

no yes 

Count Row N % Count Row N % 

OI no 22 30.1% 51 69.9% 

yes 16 15.5% 87 84.5% 

 

OI and Radical 

 

Radical  

no yes 

Count Row N % Count Row N % 

OI no 21 28.8% 52 71.2% 
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yes 36 35.0% 67 65.0% 

 

Innovation Activity and Incremental 

 

Incremental 

no yes 

Count Row N % Count Row N % 

Innovation activity Closed 22 30.1% 51 69.9% 

Open 8 16.7% 40 83.3% 

Both 8 14.5% 47 85.5% 

 

Innovation Activity and Radical 

 

Radical 

no yes 

Count Row N % Count Row N % 

Innovation activity Closed 21 28.8% 52 71.2% 

Open 20 41.7% 28 58.3% 

Both 16 29.1% 39 70.9% 

 

Turn_rad and Turn_incr 

 

N Min Max Mean 

Std. 

Deviation Variance Skewness Kurtosis 

Statistic Statistic Statistic Statistic Statistic Statistic Statistic 

Std. 

Error Statistic 

Std. 

Error 

Turn_rad 176 .00 2.08 .8010 .68363 .467 .112 .183 -1.327 .364 

Turn_incr 176 .00 2.08 .8783 .62203 .387 -.031 .183 -1.004 .364 

Valid N (listwise) 176          

 

 

Bivariate Statistics 

 

OI and Incremental 

Symmetric Measures 

 Value 

Approximate 

Significance 

Nominal by Nominal Phi .175 .020 

Cramer's V .175 .020 

Contingency Coefficient .172 .020 

N of Valid Cases 176  
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CI and Incremental 

Symmetric Measures 

 Value 

Approximate 

Significance 

Nominal by Nominal Phi -.073 .331 

Cramer's V .073 .331 

Contingency Coefficient .073 .331 

N of Valid Cases 176  

 

CI and Radical 

 

Symmetric Measures 

 Value 

Approximate 

Significance 

Nominal by Nominal Phi .121 .107 

Cramer's V .121 .107 

Contingency Coefficient .121 .107 

N of Valid Cases 176  

 

OI and Radical 

Symmetric Measures 

 Value 

Approximate 

Significance 

Nominal by Nominal Phi -.065 .388 

Cramer's V .065 .388 

Contingency Coefficient .065 .388 

N of Valid Cases 176  

 

OI and Turn_incr 

Chi-Square Tests 

 Value df 

Asymptotic 

Significance (2-

sided) 

Pearson Chi-Square 6.669a 7 .464 

Likelihood Ratio 6.717 7 .459 

Linear-by-Linear Association 4.655 1 .031 

N of Valid Cases 176   

a. 6 cells (37,5%) have expected count less than 5. The minimum expected count 

is ,83. 
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Directional Measures 

 Value 

Nominal by Interval Eta OI Dependent .195 

Turn_inc_log Dependent .163 

 

CI and Turn_incr 

Chi-Square Tests 

 Value df 

Asymptotic 

Significance (2-

sided) 

Pearson Chi-Square 5.348a 7 .618 

Likelihood Ratio 5.478 7 .602 

Linear-by-Linear Association .976 1 .323 

N of Valid Cases 176   

a. 5 cells (31,3%) have expected count less than 5. The minimum expected count 

is ,55. 

 

Directional Measures 

 Value 

Nominal by Interval Eta CI Dependent .174 

Turn_inc_log Dependent .075 

 

CI and Turn_rad 

Chi-Square Tests 

 Value df 

Asymptotic 

Significance (2-

sided) 

Pearson Chi-Square 6.344a 7 .500 

Likelihood Ratio 7.227 7 .406 

Linear-by-Linear Association 2.460 1 .117 

N of Valid Cases 176   

a. 5 cells (31,3%) have expected count less than 5. The minimum expected count is 

,82. 

 

Directional Measures 

 Value 

Nominal by Interval Eta CI Dependent .190 

Turn_rad_log Dependent .119 
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OI and Turn_rad 

Chi-Square Tests 

 Value df 

Asymptotic 

Significance (2-

sided) 

Pearson Chi-Square 4.940a 7 .667 

Likelihood Ratio 5.004 7 .660 

Linear-by-Linear Association .179 1 .672 

N of Valid Cases 176   

a. 6 cells (37,5%) have expected count less than 5. The minimum expected count 

is 1,24. 

 

Directional Measures 

 Value 

Nominal by Interval Eta OI Dependent .168 

Turn_rad_log Dependent .032 

 

Regression Analysis 

 

Model 3a: Dependent Variable Incremental 

Omnibus Tests of Model Coefficients 

 Chi-square df Sig. 

Step 1 Step 12.652 10 .244 

Block 12.652 10 .244 

Model 12.652 10 .244 

 

Model Summary 

Step -2 Log likelihood 

Cox & Snell R 

Square 

Nagelkerke R 

Square 

1 170.980a .069 .107 

a. Estimation terminated at iteration number 5 because parameter 

estimates changed by less than ,001. 

 

Hosmer and Lemeshow Test 

Step Chi-square df Sig. 

1 7.745 8 .459 
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Categorical Variables Codings 

 Frequency 

Parameter coding 

(1) (2) (3) 

Market Local 15 .000 .000 .000 

GER 28 1.000 .000 .000 

EU 35 .000 1.000 .000 

World 98 .000 .000 1.000 

Industry Research-intensive industry 

(manufacturing) 
67 .000 .000 .000 

Other manufacturing 75 1.000 .000 .000 

Knowledge-intensive services 29 .000 1.000 .000 

Other services 5 .000 .000 1.000 

OI no 73 .000   

yes 103 1.000   

CI no 48 .000   

yes 128 1.000   

 

 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

95% C.I.for 

EXP(B) 

Lower Upper 

Step 1a CI (1) .229 .591 .150 1 .698 1.258 .395 4.005 

OI (1) .977 .479 4.161 1 .041 2.657 1.039 6.797 

Industry   4.777 3 .189    

Other manufacturing (1) .773 .468 2.726 1 .099 2.167 .865 5.425 

Knowledge-intensive 

services (2) 
.214 .632 .115 1 .735 1.239 .359 4.279 

Other services (3) -1.043 1.071 .949 1 .330 .352 .043 2.873 

Market   .264 3 .967    

GER (1) .035 .821 .002 1 .966 1.036 .207 5.172 

EU (2) .337 .817 .170 1 .680 1.401 .282 6.953 

World (3) .139 .758 .034 1 .854 1.149 .260 5.078 

Human capital .120 .090 1.787 1 .181 1.128 .945 1.346 

Size -.011 .143 .005 1 .941 .989 .748 1.309 

Constant -.248 1.055 .055 1 .814 .781   

a. Variable(s) entered on step 1: CI, OI, Industry, Market, Human capital, Size. 
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Casewise Listb 

Case Selected Statusa 

 

Predicted Predicted Group 

Temporary Variable 

Incremental Resid ZResid SResid 

19 S n** .898 y -.898 -2.968 -2.166 

20 S n** .920 y -.920 -3.385 -2.274 

46 S n** .884 y -.884 -2.767 -2.116 

104 S n** .858 y -.858 -2.459 -2.039 

121 S n** .885 y -.885 -2.777 -2.121 

152 S n** .849 y -.849 -2.367 -2.004 

172 S n** .873 y -.873 -2.622 -2.117 

a. S = Selected, U = Unselected cases, and ** = Misclassified cases. 

b. Cases with studentized residuals greater than 2,000 are listed. 

 

Model 3b: Dependent Variable Incremental 

Omnibus Tests of Model Coefficients 

 Chi-square df Sig. 

Step 1 Step 12.502 9 .186 

Block 12.502 9 .186 

Model 12.502 9 .186 

 

Model Summary 

Step -2 Log likelihood 

Cox & Snell R 

Square 

Nagelkerke R 

Square 

1 171.130a .069 .106 

a. Estimation terminated at iteration number 5 because parameter 

estimates changed by less than ,001. 

 

Hosmer and Lemeshow Test 

Step Chi-square df Sig. 

1 6.558 8 .585 

 

Categorical Variables Codings 

 Frequency 

Parameter coding 

(1) (2) (3) 

Market Local 15 .000 .000 .000 

GER 28 1.000 .000 .000 

EU 35 .000 1.000 .000 

World 98 .000 .000 1.000 
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Industry Research-intensive industry 

(manufacturing) 
67 .000 .000 .000 

Other manufacturing 75 1.000 .000 .000 

Knowledge-intensive services 29 .000 1.000 .000 

Other services 5 .000 .000 1.000 

OI no 73 .000   

yes 103 1.000   

 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

95% C.I. for 

EXP(B) 

Lower Upper 

Step 1a OI (1) .873 .389 5.044 1 .025 2.393 1.117 5.125 

Industry   4.655 3 .199    

Other manufacturing (1) .752 .464 2.628 1 .105 2.121 .855 5.264 

Knowledge-intensive 

services (2) 
.212 .632 .113 1 .737 1.237 .359 4.265 

Other services (3) -.981 1.055 .864 1 .353 .375 .047 2.966 

Market   .304 3 .959    

GER (1) .000 .816 .000 1 1.000 1.000 .202 4.950 

EU (2) .341 .818 .174 1 .677 1.406 .283 6.994 

World (3) .149 .758 .039 1 .844 1.161 .263 5.132 

Human capital .126 .089 2.024 1 .155 1.135 .953 1.350 

Size -.007 .142 .003 1 .959 .993 .751 1.312 

Constant -.050 .921 .003 1 .957 .951   

a. Variable(s) entered on step 1: OI, Industry, Market, Human capital. 

 

Casewise Listb 

Case Selected Statusa 

 

Predicted Predicted Group 

Temporary Variable 

Incremental  Resid ZResid SResid 

19 S n** .887 y -.887 -2.806 -2.111 

20 S n** .911 y -.911 -3.208 -2.224 

28 S n** .860 y -.860 -2.480 -2.008 

46 S n** .877 y -.877 -2.670 -2.082 

104 S n** .857 y -.857 -2.448 -2.035 

121 S n** .895 y -.895 -2.918 -2.155 

152 S n** .857 y -.857 -2.446 -2.028 

172 S n** .885 y -.885 -2.774 -2.151 

a. S = Selected, U = Unselected cases, and ** = Misclassified cases. 

b. Cases with studentized residuals greater than 2,000 are listed. 
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Model 3c: Dependent Variable Incremental 

Omnibus Tests of Model Coefficients 

 Chi-square df Sig. 

Step 1 Step 12.193 6 .058 

Block 12.193 6 .058 

Model 12.193 6 .058 

 

Model Summary 

Step -2 Log likelihood 

Cox & Snell R 

Square 

Nagelkerke R 

Square 

1 171.439a .067 .103 

a. Estimation terminated at iteration number 4 because parameter 

estimates changed by less than ,001. 

 

Hosmer and Lemeshow Test 

Step Chi-square df Sig. 

1 9.679 8 .288 

 

Categorical Variables Codings 

 Frequency 

Parameter coding 

(1) (2) (3) 

Industry Research-intensive industry 

(manufacturing) 
67 .000 .000 .000 

Other manufacturing 75 1.000 .000 .000 

Knowledge-intensive services 29 .000 1.000 .000 

Other services 5 .000 .000 1.000 

OI no 73 .000   

yes 103 1.000   
 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

95% CI.for EXP(B) 

Lower Upper 

Step 1a OI (1) .858 .385 4.966 1 .026 2.359 1.109 5.020 

Industry   5.169 3 .160    

Other manufacturing (1) .751 .455 2.723 1 .099 2.120 .868 5.174 

Knowledge-intensive 

services (2) 
.165 .583 .080 1 .777 1.179 .376 3.699 

Other services (3) -1.109 .997 1.239 1 .266 .330 .047 2.326 

Human capital .128 .086 2.197 1 .138 1.137 .960 1.347 

Size .000 .137 .000 1 .998 1.000 .764 1.309 

Constant .081 .730 .012 1 .912 1.084   

a. Variable(s) entered on step 1: OI, Industry, Human capital, Size. 
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Casewise Listb 

Case Selected Statusa 

 

Predicted Predicted Group 

Temporary Variable 

Incremental  Resid ZResid SResid 

19 S n** .889 y -.889 -2.824 -2.113 

20 S n** .911 y -.911 -3.209 -2.221 

28 S n** .861 y -.861 -2.484 -2.003 

46 S n** .877 y -.877 -2.671 -2.080 

121 S n** .875 y -.875 -2.648 -2.056 

152 S n** .875 y -.875 -2.649 -2.059 

172 S n** .901 y -.901 -3.011 -2.168 

a. S = Selected, U = Unselected cases, and ** = Misclassified cases. 

b. Cases with studentized residuals greater than 2,000 are listed. 

 

Model 3d: Dependent Variable Incremental 

Omnibus Tests of Model Coefficients 

 Chi-square df Sig. 

Step 1 Step 12.193 5 .032 

Block 12.193 5 .032 

Model 12.193 5 .032 

 

Model Summary 

Step -2 Log likelihood 

Cox & Snell R 

Square 

Nagelkerke R 

Square 

1 171.439a .067 .103 

a. Estimation terminated at iteration number 4 because parameter 

estimates changed by less than ,001. 

 

Hosmer and Lemeshow Test 

Step Chi-square df Sig. 

1 9.956 7 .191 

 

Categorical Variables Codings 

 Frequency 

Parameter coding 

(1) (2) (3) 

Industry Research-intensive industry 

(manufacturing) 

67 .000 .000 .000 

Other manufacturing 75 1.000 .000 .000 

Knowledge-intensive services 29 .000 1.000 .000 

Other services 5 .000 .000 1.000 

OI no 73 .000   

yes 103 1.000   
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Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

95% CI.for EXP(B) 

Lower Upper 

Step 1a OI (1) .858 .385 4.975 1 .026 2.359 1.110 5.016 

Industry   5.170 3 .160    

Other manufacturing (1) .751 .455 2.732 1 .098 2.120 .870 5.167 

Knowledge-intensive 

services (2) 
.165 .556 .088 1 .767 1.179 .397 3.504 

Other services (3) -1.109 .995 1.244 1 .265 .330 .047 2.316 

Human capital .128 .086 2.199 1 .138 1.137 .960 1.347 

Constant .082 .512 .025 1 .873 1.085   

a. Variable(s) entered on step 1: OI, Industry, Human capital. 

 

Casewise Listb 

Case Selected Statusa 

 

Predicted Predicted Group 

Temporary Variable 

Incremental  Resid ZResid SResid 

19 S n** .889 y -.889 -2.823 -2.110 

20 S n** .912 y -.912 -3.210 -2.220 

28 S n** .861 y -.861 -2.484 -2.003 

46 S n** .877 y -.877 -2.672 -2.076 

121 S n** .875 y -.875 -2.648 -2.056 

152 S n** .875 y -.875 -2.648 -2.056 

172 S n** .901 y -.901 -3.010 -2.165 

a. S = Selected, U = Unselected cases, and ** = Misclassified cases. 

b. Cases with studentized residuals greater than 2,000 are listed. 
 

Model 4: Dependent Variable Radical 

Omnibus Tests of Model Coefficients 

 Chi-square df Sig. 

Step 1 Step 19.387 10 .036 

Block 19.387 10 .036 

Model 19.387 10 .036 

 

Model Summary 

Step -2 Log likelihood 

Cox & Snell R 

Square 

Nagelkerke R 

Square 

1 202.284a .104 .146 

a. Estimation terminated at iteration number 20 because maximum 

iterations has been reached. Final solution cannot be found. 

 



 

 

 

 
125 

Hosmer and Lemeshow Test 

Step Chi-square df Sig. 

1 4.842 8 .774 

 

Categorical Variables Codings 

 Frequency 

Parameter coding 

(1) (2) (3) 

Market Local 15 .000 .000 .000 

GER 28 1.000 .000 .000 

EU 35 .000 1.000 .000 

World 98 .000 .000 1.000 

Industry Research-intensive industry 

(manufacturing) 
67 .000 .000 .000 

Other manufacturing 75 1.000 .000 .000 

Knowledge-intensive services 29 .000 1.000 .000 

Other services 5 .000 .000 1.000 

OI no 73 .000   

yes 103 1.000   

CI no 48 .000   

yes 128 1.000   
 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

95% CI.for 

EXP(B) 

Lower Upper 

Step 1a CI (1) .015 .473 .001 1 .975 1.015 .401 2.566 

OI (1) -.169 .416 .164 1 .685 .845 .374 1.910 

Industry   .856 3 .836    

Other manufacturing (1) -.097 .408 .056 1 .812 .908 .408 2.018 

Knowledge-intensive 

services (2) 
-.526 .569 .856 1 .355 .591 .194 1.801 

Other services (3) 
21.318 

17260.10

0 
.000 1 .999 

1813408643.

256 
.000 . 

Market   6.509 3 .089    

GER (1) .141 .746 .036 1 .850 1.151 .267 4.965 

EU (2) 1.420 .719 3.895 1 .048 4.136 1.010 16.936 

World (3) .987 .662 2.222 1 .136 2.684 .733 9.827 

Human capital .161 .084 3.663 1 .056 1.175 .996 1.387 

Size -.012 .131 .009 1 .926 .988 .764 1.278 

Constant -.489 .943 .269 1 .604 .613   

a. Variable(s) entered on step 1: CI, OI, Industry, Market, Human capital, Size. 
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Tobit Regression 

 

Model 5: Dependent Variable Turn_incr_log 

Coefficients 

 Coefficient Std. Error z Value Sig. 

(Intercept) .297 .319 .932 .351 

CI yes .043 .159 .272 .785 

OI yes .323 .136 2.379 .017 

Other manufacturing .111 .138 .802 .422 

Knowledge-intensive services .153 .191 .805 .421 

Other services -.610 .411 -1.486 .137 

GER .290 .257 1.127 .260 

EU .218 .246 .885 .376 

World .141 .233 .603 .547 

Human capital .059 .029 2.074 .038 

Size -.052 .044 -1.177 .239 

Log(scale) -.311 .066 -4.716 .000 

 Lower bound: 0, Upper bound: None  

 tobit(formula = Turn_incr_log ~ CI+OI+Industry+Market+Human capital+size, left = 

0, right = Inf, dist = "gaussian", data = dta, na.action = na.exclude)  

 Scale:  0.7329 

 Residual d.f.:  164 

 Log likelihood:  -191.970   D.f.:  12 

 Wald statistic:  24.704   D.f.:  10 

 

Model 6: Dependent Variable Turn_rad_log  

Coefficients 

 Coefficient Std. Error z Value Sig. 

(Intercept) .134 .425 .316 .752 

CI yes .122 .208 .585 .558 

OI yes .061 .175 .349 .727 

Other manufacturing .019 .178 .109 .913 

Knowledge-intensive services -.155 .248 -.624 .533 

Other services .866 .470 1.842 .065 

GER -.010 .341 -.028 .978 

EU .505 .327 1.542 .123 

World .399 .313 1.273 .203 

Human capital .091 .037 2.477 .013 

Size -.095 .057 -1.677 .094 

Log(scale) -.072 .073 -.986 .324 
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 Lower bound: 0, Upper bound: None  

 tobit(formula = Turn_rad_log ~ 

CI+OI+Branche_Cat+Product_Market+Employee_background+employees_log, left = 

0, right = Inf, dist = "gaussian", data = dta, na.action = na.exclude)  

 Scale:  0.9304 

 Residual d.f.:  164 

 Log likelihood:  -208.506   D.f.:  12 

 Wald statistic:  19.618   D.f.:  10 

 

Appendix VII: Results Mediation Analysis 

 

Descriptive Statistics 

 N Minimum Maximum Mean Std. Deviation 

Generation 176 1 10 2.09 1.319 

OI 176 0 1 .59 .494 

Turn_incr_log 176 .00 2.08 .8783 .62203 

Valid N (listwise) 176     

 

Correlations 

 Generation OI 

Generation Pearson Correlation 1 .181* 

Sig. (2-tailed)  .016 

Sum of Squares and Cross-

products 
304.545 20.636 

Covariance 1.740 .118 

N 176 176 

OI Pearson Correlation .181* 1 

Sig. (2-tailed) .016  

Sum of Squares and Cross-

products 
20.636 42.722 

Covariance .118 .244 

N 176 176 

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

 

Generation on OI (a) 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

Step 1a Generation .327 .139 5.485 1 .019 1.386 

Constant -.316 .313 1.021 1 .312 .729 

a. Variable(s) entered on step 1: Generation. 
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Generation and OI on Turn_incr_log (c’, b) 

Coefficients 

 Coefficient Std. Error z Value Sig. 

(Intercept) .823 .126 6.510 .000 

OI yes .330 .122 2.693 .007 

Generation -.114 .047 -2.432 .015 

Log(scale) -.269 .066 -4.078 .000 

 Lower bound: 0, Upper bound: None  

 tobit(formula = Turn_incr_log ~ OI+Generation, left = 0, right = Inf, 

dist = "gaussian", data = dta, na.action = na.exclude)  

 Scale:  0.7642 

 Residual d.f.:  172 

 Log likelihood:  -198.329   D.f.:  4 

 Wald statistic:  11.244   D.f.:  2 

 

Generation on Turn_incr_log (c) 

Coefficients 

 Coefficient Std. Error z Value Sig. 

(Intercept) .971 .115 8.416 .000 

Generation -.093 .047 -1.965 .049 

Log(scale) -.247 .066 -3.746 .000 

 Lower bound: 0, Upper bound: None  

 tobit(formula = Turn_incr_log ~ Generation, left = 0, right = Inf, dist = 

"gaussian", data = dta, na.action = na.exclude)  

 Scale:  0.7810 

 Residual d.f.:  173 

 Log likelihood:  -201.919   D.f.:  3 

 Wald statistic:  3.863   D.f.:  1 
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