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Abstract  

 
Background:  Absorptive capacity concept has its roots dated back around 30 years ago 

when two seminal papers were published. During the years, more 

knowledge has been produced about this topic. However, most of the 

studies have focused on the absorptive capacity from a general point of 

view without correlating it with the R&D activities of family firms and 

family involvement.  

  

Purpose:   This study investigates how one of the distinctive characteristics of family 

firms (i.e. family involvement) plays a role along with R&D activities 

carried out either in-house or from external sources, in filing for a patent.  

 

Method:  To conduct our study we adopted a quantitative approach and used 

secondary data about 14759 firms located in EU.  Considering the type of 

selected variables, for our analysis we used logistic regression in order to 

see if the model we proposed was meaningful or not. 

 

Conclusion:  The findings from our study address the research questions we formulated 

at the beginning. As for the R&D we conclude that family firms take more 

advantage from carrying out in-house R&D activities rather than R&D 

from external sources, matching with what claimed in the existing 

literature. Furthermore, our study matches with recent studies that 

challenge the traditional view of family involvement negatively related to 

innovation. 
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1. Introduction 

___________________________________________________________________________ 

The purpose of this chapter is to provide the reader with an introduction about the topic 

discussed in this thesis by also giving the definition of absorptive capacity. In this chapter 

research problems used as starting point for the thesis are also presented.   

___________________________________________________________________________ 

 

The aim of this thesis is to shed some light on how absorptive capacity plays a role in the 

innovation processes and therefore affecting the overall performance of family firms. In fact, 

the topic of family firms has been explored in many publications with regard to investments in 

R&D, by using different theories such as Behavioural Agency Model (e.g. Gomez-Mejia et al., 

2014) and Resource-based view (e.g. Habbershon and Williams, 1999). Studies have shown 

that family firms can rely on unique resources, that are mostly different from those of nonfamily 

businesses when it comes to pursue innovation. These resources have been identified in 

familiness (Pearson et al., 2008; Carnes and Ireland, 2013), tradition (De Massis et al., 2016), 

social capital (Habbershon and Williams, 1999) as well as having an alignment in managerial 

decisions taken by managers of family firms, resulting in less agency costs and fast decision-

making (Craig and Dibrell, 2006). However, it is important to point out that by comparing the 

results of different studies about family firms, it brings up that some of these results are 

contradictory hence showing a heterogeneity in family enterprises. This heterogeneity implies 

that when conducting a research about a sample of family firms, researchers should take into 

account that not all the family businesses are the same and take the same managerial decisions. 

In fact, as argued in a study (Duran et al., 2016) based on a meta-analysis of 108 primary studies 

from 42 different countries, the different type of CEO (i.e. founder of the company, family 

member or external to the company) affects the managerial decisions and eventually the 

performance of the family firms. 

Additionally, scholars have got an increasing interest on the topic of absorptive capacity. The 

seminal contributions to this topic are from Cohen and Levinthal (1989 and 1990).  They have 

been the first scholars in giving a definition of what absorptive capacity is, defined as the ‘firm's 

ability to identify, assimilate, and exploit knowledge from the environment’ called therefore ‘a 

firm's 'learning' or 'absorptive' capacity’ (Cohen and Levinthal, 1989). 

However, additional contributions and redefinitions have been given by several scholars 

throughout the years adding new insights to the topic of absorptive capacity (see for example, 

Zahra and George, 2002; Todorova and Durisin, 2007, Flatten et al. 2011). 
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As for the performance of a firm, scholars have suggested several models about how the 

absorptive capacity of a firm and R&D activities interplay in defining the overall performance 

of the enterprise. In order to study the role played by the absorptive capacity several scholars 

have tried to find ways to measure it. In a relatively recently published paper, Mancusi (2008) 

links the absorptive capacity with the patents filed by a firm, by arguing that these are the result 

of knowledge accumulation and its exploitation by the firm. 

However, it has been only in relatively recent times that scholars have conducted studies on 

absorptive capacity and its effects on family firms as well as how family involvement can affect 

absorptive capacity.  

  

1.1 Tentative research proposals 

The purpose of this research is to investigate the effect of absorptive capacity on innovation 

performance in family firms. Studying these concepts would make a valuable contribution to 

the available studies and researches. In order to add some knowledge to the existing literature, 

we have developed two tentative research proposals to start from: 

A. How related knowledge for a family business is accessed from the external environment 

before applying it among family members? 

B. What is the relationship between absorptive capacity, family involvement and 

innovation? 

Most of the peer-review articles that we used on our thesis were recently published. This 

explains how a new research stream is absorptive capacity when related to family businesses. 

In fact, most of the available literature deals with absorptive capacity in general. Furthermore, 

most of the studies conducted so far follow a qualitative approach and this represents an 

additional gap to the existing body of knowledge, suggesting that quantitative researches 

should be done on this topic.  
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2. Literature review 

___________________________________________________________________________ 

The initial step to develop this thesis was to review the existing literature on family firms and 

innovation, absorptive capacity, patents and absorptive capacity and family firms. The chapter 

begins with a paragraph explaining how the sample of articles used for the literature review 

was reached. Then the other paragraphs deal with the main themes that we have identified 

during carrying out the literature review. Finally, this chapter ends with the research questions 

that we aimed to address with this thesis. 

___________________________________________________________________________ 

 

2.1 The organization of the research 

For the literature review of this thesis we have used different methods in order to reach the 

sampling of articles used for reviewing the existing literature. The total number of articles used 

for this review is 48. 

Firstly, we have identified, along with our supervisor, several articles that we used as the 

starting point for the snowballing. From this approach, by using tracing citations and references 

we have come up with about fifty articles, that have been selected considering the number of 

citations for the older articles as well as for the newest ones the content of the article in 

correlation with the aim of our research. In fact, for the recently published articles using the 

citation count can be misleading. 

Furthermore, we used also a systematic procedure that was used to make fair synthesis of 

primary research papers. Systematic approach contributes to objective and transparent view of 

the research topic (Easterby-Smith, Thorpe & Jackson, 2015). In order to collect the related 

research papers, we searched for articles of peer reviewed journals on Web of Science database 

using different combination of words with the help of Boolean operators (AND, OR, NOT). 

More in detail, we first started our research by using, ‘absorptive capacity ’AND ’family firm’, 

then ‘absorptive capacity’ AND ‘family business’. From this we came up with fifteen articles 

from this search by applying as filters highly cited, articles and several categories of Web of 

Science.  

  

After reviewing those articles, we establish four themes: family firm and innovation, absorptive 

capacity in general, absorptive capacity and patent, and absorptive capacity in family firms. 
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The active participation of family members and the existence of a controlling family in the 

governance, management, and ownership of business organizations all are common 

characteristics of the global economy (De Massis, Kotlar, Chua, & Chrisman, 2014).  About 

family businesses the literature is widely ranging making it difficult to find an agreement 

between researchers on one definition for family firm. However, the common characteristic to 

the different definitions is that a family business is an organization usually managed by multiple 

family members (Shanker and Astrachan, 1996), from multiple generations (Anderson and 

Reeb, 2003). 

According to the reviewed literature, we identified four central themes. First, we start by giving 

a better understanding of what family firms are and we relate them to innovation. Second, we 

introduce and explain the absorptive capacity concept and how it has developed over years 

without a specific link to family firms. Third, we explain how absorptive capacity is linked to 

filing for a patent and therefore connected to a firm’s performance. Finally, the fourth theme is 

a result of combing the first and the second theme, to address how absorptive capacity is related 

to family firm   

 

2.2 Family firms and Innovation  

Before going deeper into the topic, it is helpful to give a glance about what family firms are. 

During the years different definitions have been provided by the scholars. However, most of 

the studies identify family firms as those businesses in which family is directly connected to 

ownership and involvement in the company.  Furthermore, according to some scholars 

(Sciascia and Mazzola, 2008) family firms leverage their power through their ownership by 

also holding managerial positions. A way to measure this is to consider the percentage of equity 

that is held by family members as well as the percentage of family members holding 

management positions within the business. 

Additionally, Miller et al. (2007) displayed the available literature about family firms in a form 

of a table that shows 28 different definitions of family firms that have been used around the 

world in various studies. This indeed suggests a large variety of definitions according to the 

corresponding conditions. Therefore, there might be a wide variation in how family firms 

should perform. For example, one of the oldest studies that was done by Allen and Panian in 

US with a data source of 250 largest firms in terms of sales from 1974 or 1975, defined family 

firms as direct family control when the CEO is an active member of the controlling family.  
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This, in turn, leads to distinctive traits that affect decision-making in family firms. In fact, 

family firms’ behaviour is driven also by non-economic goals (Gómez-Mejía et al. 2007) like 

the preservation of what is called Socioemotional Wealth (SEW) (Chrisman and Patel, 2012 

and Berrone et al., 2012).  

Socioemotional wealth is defined as “non-financial aspects of the firm that meet the family’s 

affective needs, such as identity, ability to exercise family influence, and perpetuation of the 

family dynasty” (Gomez-Mejia, Haynes, Núñez-Nickel, Jacobson & Moyano-Fuentes, 2007, 

p. 106 cited by Sciascia et al., 2015, p. 352) worth to be protected for reasons other than 

financial.   

 

So, family firms can be defined by the family’s involvement in ownership and governance such 

as to benefit the family now and in the future (Chrisman and Patel, 2012). Additionally, since 

this type of businesses are owned and managed by family members, the decision-making 

process is pretty unique. In fact, the owners-managers can take decisions unilaterally and 

idiosyncratically with more freedom than in nonfamily firms (Chrisman and Patel, 2012).  

De Massis et al. (2012) state that the involvement of a family in its business can have 

consequences on technological innovation. Other scholars cited in the article of De Massis 

(2012) have found that some family firms can have a different amount of breakthrough 

innovations resulting from their higher long-term orientation. Furthermore, in the same article 

it is pointed out that the development of unique resources of a family firm can go through 

family involvement in ownership, management and governance. 

 

Scholars have been studying and investigating family firms and their behaviour towards 

innovation for many years. In particular, some of them have focused on the rate of investments 

in R&D and how this is affected by family ownership (e.g. Chrisman & Patel, 2012 and 2014; 

Kotlar et al., 2013). These and other scholars have found that family ownership has a negative 

effect on the R&D. In fact, typically family firms’ owners, while striving to preserve their SEW 

and their dynasty, tend to be risk averse thus investing less in R&D. This can be explained by 

the fact that the owners see in R&D investments a way to decrease and therefore put in danger 

the wealth of the firm which overlaps with the wealth of the family. However, some scholars 

(Sciascia et al., 2015) have argued the general validity of these articles by using the Behavioral 

Agency Model (BAM). In particular, these scholars state that the negative correlation between 

the family ownership and the rate of R&D investments can be reversed whenever the family 

founder feels that the SEW of the firm is in danger. Therefore, if this is the case they will 
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overcome the traditional myopic loss aversion (Chrisman and Patel, 2012) and will invest in 

R&D. This can be explained also by the long-term orientation of family firms that want to 

preserve the name of the family which is also connected to the brand.  

Eventually, family firms perceive R&D investments as risky in the short-run, but necessary to 

preserve the SEW of the firm in the long-run (Chrisman and Patel, 2012). 

 

2.3 Absorptive Capacity  

Absorptive capacity (AC or ACAP) has been studied by scholar in the last forty years. 

However, scholars agree that the seminal contributions to this topic have been given by Cohen 

and Levinthal (1989 and 1990).  In their first article, these scholars argue that the outcome of 

R&D is not only limited to innovations, but also to development of the ‘firm's ability to identify, 

assimilate, and exploit knowledge from the environment’ called therefore ‘a firm's 'learning' or 

'absorptive' capacity’ (Cohen and Levinthal, 1989). For such reason the opportunity of 

generating new knowledge is strongly correlated with absorptive capacity.  

In their seminal articles, Cohen and Levinthal (1989 and 1990) suggest that the cost of R&D 

can be high in the long-run and that the major part of this cost is due to the development of a 

firm’s prior knowledge that is the absorptive capacity. However, R&D gives an important 

contribution to this prior knowledge. Therefore, the correlation between the easiness to learn 

new knowledge and the prior knowledge is strong. This means that firms are likely to absorb 

more easily new knowledge that is somehow correlated or overlapped to their existing 

capabilities. Hence, firms do investments in R&D not only to pursue the development of new 

products, but also in order to maintain their capabilities which are important to assimilate and 

exploit the knowledge available externally (Cohen and Levinthal, 1989). Kim (1998) explained 

absorptive capacity as the ability to learn and skills to solve problems which allow a firm to 

absorb knowledge and create new knowledge. Consequently, absorptive capacity acts as a 

function for the organization’s existing resources, internal routines, culture, management 

competences and knowledge. Gray (2006) and Navarro, et al. (2016) argued that for a specific 

organization, “Knowledge” needs to be critically examined both internally and externally. To 

get a better view about new knowledge structure and to know its effects, managers need to test 

the circumstances from different angles, otherwise if they depend only on internal knowledge, 

they are expected to become less creative.    
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For a better understanding of the absorptive capacity of a firm, it can be useful to examine the 

cognitive processes and structures that underlie learning (Cohen and Levinthal, 1990).  

At the individual level, whenever the prior knowledge is a set of learning skills this can 

contribute to assimilate new knowledge. For example, problem solving and learning 

capabilities are very alike, since ‘learning capabilities involve the development of the capacity 

of assimilate existing knowledge, while problem-solving skills represent a capacity to create 

new knowledge’ (Cohen and Levinthal, 1990). However, the same scholars argue that exposing 

someone to new knowledge is not sufficient to generate absorptive capacity. What makes the 

difference, indeed, is the intensity of the effort put in place. Although learning is cumulative, 

the diversity of knowledge is very important for developing absorptive capacity (Cohen and 

Levinthal, 1990).  

Shifting from the individual level to the organizational one, the absorptive capacity of a firm is 

not only given by the absorptive capacity of those working in the firm. Therefore, a firm should 

consider investing in developing the absorptive capacity of its individuals in order to achieve 

a greater total absorptive capacity. This can take place by implementing the sharing of 

knowledge within and also across the business subunits. Therefore, an efficient communication 

system within the firm must be adopted, for example by utilizing common shared language and 

symbols (Cohen and Levinthal, 1990).  

Additionally, since learning and therefore absorptive capacity are cumulative, in turn this leads 

to ease the accumulation of further absorptive capacity as well as letting the firm being able to 

predict and exploit potential technological advances earlier than other firms. This, as said 

earlier before, is easier when the new knowledge to be acquired has some connection with the 

capabilities already in place in the firm. If this is not the case, the firm must allocate more 

resources in order to create its absorptive capacity for the new knowledge (Cohen and 

Levinthal, 1990). 

 

For nearly a decade, the topic of absorptive capacity has not been largely explored by scholars. 

However, in 2002 Zahra and George have added new insights and concepts to the absorptive 

capacity. In fact, these two scholars have introduced a new reconceptualization for absorptive 

capacity seen as a dynamic capability that underlies to the creation and utilization of new 

knowledge. This can lead, in turn, a firm to be able to gain and bear competitive advantages.  

According to this reconceptualization, absorptive capacity is represented by an array of actions 

and routines within the organization that help this last to acquire, assimilate, transform and 

exploit knowledge underlying the dynamic capabilities of a firm (Zahra and George, 2002). 
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Dynamic capabilities are about implementing organizational changes and they are embedded 

in a company’s strategy (Teece et al. 1997). 

Furthermore, absorptive capacity has been split into two subcategories: potential (PACAP) and 

realized absorptive capacity (RACAP) (Zahra and George, 2002). The first deals with the 

acquisition and assimilation of external knowledge (Lane and Lubatkin, 1998). Potential 

absorptive capacity catches the description given by Cohen and Levinthal (1990) of a capability 

possessed by a firm to value and acquire external knowledge, which is a necessary but not 

sufficient condition to the exploitation of this knowledge. The second one, instead, is function 

of transformation and exploitation skills (Zahra and George, 2002). Therefore, realised 

absorptive capacity deals with the ability of a firm to maximize the utilization of the knowledge 

absorbed earlier. Both types of absorptive capacities are coexisting all the time and are 

necessary but not sufficient to guarantee any improvement of a firm’s performance (Zahra and 

George, 2002). This means that possessing a high PACAP doesn’t automatically imply that 

also RACAP will be high and hence the firm will be able to incorporate and exploit the new 

knowledge. 

As for the four dimensions of absorptive capacity (Zahra and George, 2002), acquisition plays 

a central role in identifying and acquiring external knowledge that is crucial to the operations 

of a company. Intensity, speed and direction of acquisition are able to influence absorptive 

capacity. On the other hand, assimilation is that process made of several steps through which a 

firm is able to process, interpret and understand the external information (Kim,1997a,b; 

Szulanski, 1996). The third dimension, transformation, lets a firm recombine existing and new 

knowledge in order to implement new routines and actions. This dimension is also responsible 

for shaping the entrepreneurial mindset and fostering actions aimed to entrepreneurship (Zahra 

and George, 2002). Finally, exploitation is an organizational capability that aims to refine, 

extend and leverage existing competencies or to create new ones by embedding the acquired 

and transformed information into its operations (Zahra and George, 2002).  

Furthermore, in their model, Zahra and George (2002) propose five antecedents for absorptive 

capacity: external sources and knowledge complementary; experience; activation triggers; 

social integration mechanisms and the efficiency factor of AC; AC and sustainable competitive 

advantage. 

 

Finally, a third contribution about absorptive capacity has been provided by Todorova and 

Durisin (2007). In fact, the authors review the model of absorptive capacity developed by Zahra 

and Cohen (2002) and argue that this model is not correct. Rather, they propose some 



13 
 

amendments to model proposed by Zahra and George. In particular, they state that recognizing 

the value, that was present in Cohen and Levinthal (1990), but abandoned by Zahra and George, 

should be reintroduced. Additionally, they propose the introduction of a new contingency 

factor called power relationships, which is able to influence ‘the valuing and the exploitation 

of new knowledge’ (Todorova and Durusin, 2007). Another change proposed by these scholars 

is about the introduction of a feedback loop based on the existing literature and on the seminal 

article by Cohen and Levinthal (1990).  

 

2.4 Absorptive Capacity and patents 

Scholars have generally investigated the absorptive capacity of a firm by using qualitative 

methods. In fact, it is not easy to have a quantitative and direct measure of the absorptive 

capacity of an enterprise. However, in the recent times some scholars have conducted studies 

where they consider and prove that the number of patents held by a firm can be used as an 

indirect indicator of the absorptive capacity of that business. 

 

In a paper published by Mancusi (2008), the author proposes to measure the absorptive capacity 

of a firm through self-citations of patents previously applied by a firm. The idea behind this is 

that prior to file for a patent, a firm has to carry on some research activity and “stock” this 

produced knowledge in such a way that it may eventually translate into a patent. The knowledge 

accumulation is itself a feature of the absorptive capacity (Cohen and Levinthal, 1989).  

Furthermore, the author argues that having a higher number of self-citations per patent means 

that the firm generate innovation based upon internal knowledge. Eventually, absorptive 

capacity argument (Mancusi, 2008) brings to the fact that such firms show a higher degree of 

understanding and exploiting external knowledge, which are two other characteristics of 

absorptive capacity (Cohen and Levinthal, 1989). 

 

A study conducted on firms in the drugs and medical products industry (Kira, 2009), focuses 

its attention on how internal basic research can be a bridge to external research with 

universities. Additionally, firms in that industry state that their patents are heavily connected 

to their external research partnerships (Narin et al., 1997). So, here a connection between 

realised absorptive capacity and patents can be seen. Furthermore, in his study Kira (2009) 

clearly stresses how important is to investigate the ability of firms in accessing and utilizing 

the knowledge generated at universities. In fact, this links to the absorptive capacity of a firm 
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as the knowledge outside the business is “not freely and effortlessly absorbed by the firm” even 

when this is accessible to everyone. This leads also to the fact that the effort, as well as the 

deliberate actions put in place by the firm’s researchers are crucial in determining the ultimate 

absorptive capacity of that firm. 

The key mechanism to protect any technology is to have a patent which prevents rivals from 

using owned inventions for a company. By facilitating the proof of patent infringements, this 

will create a dependable and strong patent which will make it harder for other companies to 

copy or invent around it (Kotlar et al.,2013) 

Knowledge, skills, experience, and the abilities of individuals are all considered as a human 

capital (Subramaniam and Youndt, 2005). Furthermore, structural capital is the codified 

experience utilised through patents, database, manuals, structures, systems, and process 

(Youndt, Subramaniam, and Snell, 2004). Number of patents and patent citation had been used 

in some studies as technology innovation indicators which could underestimate the innovation 

activities of specific companies with less resources to be more involved in the patenting process 

(Kalantaridis and Pheby,1999).  

 

Finally, by combining the results of the aforementioned studies, it seems reasonable to use the 

number of patents registered by a firm as a measure of its absorptive capacity. In fact, patents 

are a way to protect an innovation breakthrough which derives, in turn, from the assimilation, 

integration and exploitation of external knowledge. 

 

2.5 Absorptive Capacity in family firms 

Human resource in family management is characterized by commitment-based practices to 

induce proper social climate for cooperation, development of shared codes, languages, and 

trust. As a result, it will increase the capacity of firms to exchange and merge knowledge, thus 

leads to higher innovation performance (Collins and Smith, 2006). Additionally, for a long 

period experience and knowledge are usually preserved inside the business. For example, the 

advantage of the early participation of young family members in the management for a family 

business can make it easier to transfer tacit knowledge by direct experience and exposure (Lane 

& Lubatkin, 1998). This can develop deeper levels of a firm specific tacit knowledge, relating 

this to intellectual capital, family managers are different from the rest of the family and also 

from non-family firm managers. In fact, family managers have better understanding of the 

firm's’ human resources since they usually have direct connection with their employees. 
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Therefore, family managed firms utilize high levels of tacit knowledge and worthier intra-

organisational process, which in turn enable the efficient transformation of the human capital 

to more valuable technological innovation (Manzaneque, Ramírez, and Diéguez-Soto, 2017) 

   

As said earlier, some scholars have connected the absorptive capacity of firms with dynamic 

capabilities. However, it is important to point out that family firms are the only type of 

organization in which family member have simultaneously different roles. In fact, they are 

active both in the family and in running the business, thus influencing whether positively or 

negatively the knowledge-integration processes (Chirico and Salvato, 2008). 

According to this, Chirico and Salvato (2008) propose a model in which dynamic capabilities 

are responsible for knowledge recombination in family firms. These scholars argue that 

knowledge integration (KI) ‘empowers the recombination of family members’ specialized 

knowledge, whereby the ensuing sum is greater than its components.’  In their 

conceptualization, they identify three factors affecting knowledge integration and therefore 

knowledge recombination. First, internal social capital of the family firm which has a positive 

effect on the KI. According to some scholars (Arregle et al., 2007, p. 77) social capital in family 

firm is likely to be the most long-lasting and powerful form of social capital. This is because 

four factors influencing social capital are stronger in family firms than in other types of 

organizations (Nahapiet and Ghoshal, 1998). 

Second, relationship conflicts which are considered to have a negative impact on the KI. Third, 

affective commitment to change that is positively responsible for KI.  

 

The early studies considered investments in R&D being the most suitable substitutes for 

absorptive capacity (e.g. Cohen and Levinthal, 1990). However, more recent studies have 

shifted this attention to other several factors like combinative capabilities, or socialization 

capabilities (Jansen et al., 2005). Andersèn (2015) focuses on the concept of familiness and 

how this characteristic can affect both potential and realised absorptive capacity in a negative 

or positive way.  

Familiness can be defined as a unique array of resources possessed by a firm deriving from the 

interaction between the family, its members and the business (Habbershon and Williams, 1999 

p.11). Since the intensity of this interaction can vary, we can expect that some family firms will 

behave like a typical family business, while others will act more like non-family firms 

(Andersèn, 2015). The results from the study conducted by Andersèn (2015), show that 

familiness plays against acquisition and assimilation, two dimensions of potential absorptive 
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capacity. This is because familiness encourages the development of a closed system 

characterized by long-term goals. On the other side, familiness seems to have a positive effect 

on the two dimensions of realized absorptive capacity (i.e. transformation and exploitation). 

This can be explained by taking into account that family firms exert closer social interactions 

and they don’t pursue purely economic goals.  

 

Another interesting study has been conducted by Chirico and Salvato (2016) in which they 

investigate how familiness can affect the product development (PD) in family firms. Their 

findings suggest that family involvement has a negative effect bringing to a too homogeneous 

thinking that disincentivize innovative PD. On the other hand, internal conflicts within the 

family don’t seem to have any direct effect on the PD. Furthermore, a family strives to 

assimilate and integrate knowledge in order to have PD as outcome. This can be eased by 

generational turnover that makes stronger the effect of social capital on PD.  

These findings seem to confirm findings from another study (Chirico et. al., 2015) where the 

scholars argue that the relationship between Entrepreneurial orientation and performance of a 

family firm is strengthen by generational involvement.  

 

Finally, in a very recently published article Casprini et al. (2017) discuss open innovation 

strategies by using a single case study of a family firm called Loccioni.  

According to several studies, one of the characteristics of family firms is the so-called ability-

willing paradox (De Massis et al., 2015), meaning that although they possess greater 

capabilities than nonfamily firms, they have a lower willingness to invest in innovation 

(Chrisman et al., 2015).  

Casprini et al. (2015) identify several barriers to the acquisition and transfer of knowledge 

when it comes about Open Innovation (OI). These barriers are related to the distinctives 

characteristics of family firms, as identified earlier above. However, drawing from the case 

study, the scholars argue that two distinctive capabilities of Loccioni firm (i.e. labelled 

imprinting and fraternization) find their roots into two distinctive family firm traits: the 

existence of non-economic goals (Gómez-Mejía et al., 2007; Kotlar and De Massis, 2013) and 

the unique social capital of the family enterprises (Arregle et al., 2007; Pearson et al., 2008). 

More specifically, Casprini et. al. (2015) argue that imprinting, driven by non-economic goals, 

helped Loccioni to overcome the “inventor syndrome” (one of the two identified barriers to 

open innovation); whilst fraternization improved the social capital of the firm which, as stated 
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by other scholars (e.g. Chirico and Salvato, 2016), has a positive effect on product 

development. 

In general, these scholars suggest that knowledge transfer can be encouraged and eased by three 

factors. First, using shared stories to exchange internal knowledge and experiences. Second, 

delegation mechanism can help and speed up the process of knowledge transfer. This, in turn, 

lets the company having more flexibility that helps the business in coping with modern fast-

changing and dynamic markets. Third, by developing and sustaining a trustful network with 

external partners, family firms are able to create an environment in which trustworthiness and 

long-term relationships let every member of the network feel like part of the family. 

2.6 Conclusions drawn from the literature review 

To sum up the result of this literature review, regardless of the growing amount of research 

papers about absorptive capacity in the last two years, absorptive capacity is still a recent and 

fresh concept on which future studies can focus. This is moreover true, especially when its 

related to family firms’ performance and how family firms react and absorb the new 

knowledge. As explained earlier above, the first conceptualization of absorptive capacity was 

introduced by Cohen and Levinthal (1989 and 1990). After this, different scholars (e.g. Zahra 

and George, 2002; Todorova and Durisin, 2007; Flatten et al. 2011), have given new insights 

and developed new conceptualization of absorptive capacity. 

However, it is in the last years that scholars have gained an interest on absorptive capacity as, 

among the others, dynamic capability of family firms. Therefore, scholars have focused on 

several aspects of absorptive capacity within family firms. For example, they have investigated 

intellectual capital efficiency, knowledge management, training, learning, ownership, decision 

taking, and risk aversion. Additionally, they have also studied how absorptive capacity can 

improve the overall performance in order to meet the desired goals of a given family firm. In 

general, family firms’ goals are very different from those of non-family firms (Manzaneque, 

Ramírez, and Diéguez-Sotoc, 2017). More specifically, family firms don’t pursue purely 

financial goals (e.g. preservation of SEW and long-lasting dynasty).  

The findings from the study conducted by Andersén (2015) tell us that familiness is related 

positively to the capability for transforming and utilizing external knowledge, additionally the 

higher the family involvement the greater potentials for absorptive capacity.   

 

Lack of absorptive capacity can disturb the long-term survival of any organization. Hence, in 

order to overcome these complications, firms need to create capacity for innovation, by 
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applying best practices to bring scale for the operation of their technology in a way that let it 

be more efficient and more productive rather than focusing in productivity only. This can be 

achieved by targeting the existing capabilities from the different resources that they already 

have. This can be related also to risk taking, making the right decisions, and catching the best 

opportunities for a perfect timing. 

The link between absorptive capacity and family firms is crucial as for innovation and product 

development. In particular, as aforementioned, patents can be used as an indirect measurement 

of absorptive capacity. In fact, traditionally family firms have a tendency to invest less in R&D, 

exposing them to higher risks deriving from a constantly and increasingly competition. 

However, family firms are more likely to adopt an open approach to get external knowledge 

that might translates into patents or other protection mechanisms that give the managers a sense 

of control over technology strategies (Kotlar et al., 2013). 

 

 2.7 Research questions 

Drawing from the reviewed literature, we have found that most of the research conducted so 

far has shed little light on the mechanisms through which absorptive capacity takes place and 

can bring sustainable competitive advantages to family firms. Furthermore, the reviewed 

literature shows that the scholars have mainly conducted qualitative studies rather than 

quantitative ones.  

Therefore, we propose the following research questions that we aim to answer through this 

study: 

RQ1: How R&D carried out by a family firm from external sources or in-house affects 

filling a patent in family firms? 

RQ2: How much family involvement affects the number of patents considering these 

as an outcome/by-product of ACAP? 
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3. Methodology 

___________________________________________________________________________ 

This chapter begins with the description of the quantitative research approach including a brief 

description of the reasons and the advantages of using secondary data in our thesis. Afterwards 

we present the characteristics of the dataset that we have used to conduct our study and how 

we have built the sample of firms. We further present the hypotheses we have formulated and 

then tested. Afterwards, we present the conceptual model and the variables used in the model. 

___________________________________________________________________________ 

 

3.1 Quantitative research approach 

Regardless to the subject or area of study, there are two types of research to choose from: 

qualitative or quantitative study. The first can have a strong positivist position, meaning that it 

usually assumes that reality exists independently of the observer, and hence the researcher work 

is to discover theories and laws which explain this reality (Easterby-Smith, Thorpe & Jackson, 

2015). On the other hand, quantitative research is less strong positivist meaning that it accepts 

that reality cannot be directly accessed. Therefore, the researcher must deal with the nature of 

this reality indirectly through conducting surveys with larger sample sizes of individuals, 

organizations, or activities. According to our thesis topic, most of the data for absorptive 

capacity can be easier analysed and collected. Therefore, this type of data will normally be 

expressed in quantitative form (Easterby-Smith, Thorpe & Jackson, 2015). Furthermore, in the 

general area of absorptive capacity, most of the studies screened during our literature review 

were qualitative studies. However, if we want to measure a specific component for absorptive 

capacity, it would be much easier to use survey or secondary data. This last is our case. 

Most research areas in business and management have data collected by other people. 

Individuals and organizations usually save and keep various types of data in order to monitor 

past and present performance, for protection purposes, and as regulatory reasons (e.g. personal 

tax records). It can be interesting to work with data collected for other reasons (Easterby-Smith, 

Thorpe & Jackson, 2015). Secondary data study is usually depending on the analysis of existing 

data that have a relation to the research topic in question. Secondary data are usually used by 

researchers as it is cheaper and takes less time to be collected, thus, a lot of money and time 

will be saved otherwise they would have to spend it in collecting primary data. Using secondary 

data can return to the researcher many advantages, which are as follows: 

 



20 
 

• Secondary data can assist in the process of clarifying, identifying, and redefining the 

research problem in positions when the main problem in a research study cannot be 

defined or its defined in different meanings and ways, therefore, utilizing secondary 

data can assist to clear the confusion with a coherent definition of the research problem. 

• Secondary data might have a solution to the research problem, which might not need 

the collecting of a primary data each time. Several times, it might happen that accurate 

data for a current research is already available as secondary data collected for other 

purposes, therefore, it is not necessary to start conducting primary data collection again. 

• Secondary data capable of providing other methods that could be used for primary 

research, therefore, generate needed information for better creativity, moreover, 

secondary data can give insight into the tools for identifying industry trends, potential 

customers, and languages usage. This previous knowledge will contribute and assets in 

the design and progress of a current research, therefor, provides a better opportunity for 

creativity. 

• Secondary data can be classified based on source, category, database format, and 

medium as shown the figure below. Source data is usually available within the 

organization, either to be internal, such as financial and accounting reports, or external 

coming from outside the company, like publications and trade manufacturers’ 

associations. Classification of data by category depends on the type of the source where 

the data have been collected. Secondary data can be also classified by the database 

format and content. Moreover, secondary data may be found in different mediums, 

either as hard copies, or online and internet sources. 
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Figure 3.2 Classification of Secondary Data (Adapted from Sreejesh S. et al. (2013), Business Research Methods, Springer) 

 

3.2 Characteristics of the used dataset 

For our thesis we have decided to use secondary data from a database (Carlo Altomonte & 

Tommaso Aquilante, 2012. “The EU-EFIGE/Bruegel-Unicredit dataset,” Working Papers, 

Bruegel 753, Bruegel) collected in 2010 and containing the data from the timespan 2007-2009 

of firms in 7 European Countries (Austria, Germany, France, Hungary, Italy, Spain and UK).   

The database has been collected within the framework of the EFIGE project (European Firms 

in a Global Economy: internal policies for external competitiveness). It has received the support 

of Directorate General Research of the European Commission through its 7th Framework 

Programme and coordinated by Bruegel. 

 

The peculiarity of this dataset is that for the first time in EU it includes and combines different 

measures of firms’ international activities such as data on exports, outsourcing, FDI and 

imports, by using both quantitative and qualitative information. This information is including 

150 items that range from R&D and innovation, to labour organisation as well as also financing 

and pricing behaviours. 
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The dataset is free accessible in two truncated versions. Truncated 1 only contains EFIGE 

survey data, firm level (log) TFP in 2008 and 2014 and average TFP growth for the years 2001-

2007, 2008-2009 and 2010-2014. No balance sheet figures are included. Information are 

truncated and aggregated to make firms’ identities undetectable. Regional and industry fixed 

effects are present for each firm but also anonymised.  

Truncated 2 contains Balance sheet figures merged with the Truncated 1 set of data. For the 

purpose of our research we have used Truncated 1 dataset. 

The dataset was constructed by distributing a questionnaire (available at http://bruegel.org/wp-

content/uploads/2015/06/QST_International_Final_.pdf) to 135000 firms in the 7 

aforementioned countries. The sampling method used by the researchers was based on different 

specified criteria. Their main goal was to distribute the questionnaire to a large number of firms 

with above 10 employees. First criterion was that for large countries (Germany, France, Italy, 

Spain and the UK) they expected to have responses from 3000 firms, 500 firms for smaller 

countries (Austria and Hungary), with a total number of 16,000 questionnaires distributed for 

each country according to the specific sampling method. Second criterion was to have a 

minimum response rate of 85-90% for five to ten key questions on the survey, the total 

responses they collected were 14,759 responses according to the table shown below. 

 

Country Number of firms 

Austria 443 

France 2973 

Germany 2935 

Hungary 448 

Italy 3021 

Spain 2832 

UK 2067 

Total 14759 
 

Table 3.1 The EFIGE dataset by country (Adapted from EFIGE Survey dataset) 

 

3.3 Sample 

To build our subsample derived from the Truncated dataset 1 we have used the following 

variable included in the dataset:   

 

 

 

http://bruegel.org/wp-content/uploads/2015/06/QST_International_Final_.pdf
http://bruegel.org/wp-content/uploads/2015/06/QST_International_Final_.pdf
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Name of 

variable 

New name 
Description Value 

B4_2_2 Family 

involvement  

Entrepreneurs/Executives, included middle 

management, who are related to the family 

who owns the company - Absolute 

1 to 999999 

000000 

"DK/DA" 

 

For Family involvement variable we have considered all the values above and including 1 to 

999999. By doing this, we have made a subsample constituted by firms in the 7 countries 

having family members in the middle management. This means that we can test if and how 

family involvement (i.e. number of family members in the firm) has an effect on filing patents 

by the firm in the timespan 2007-2009. To do so we use the following variable included in the 

dataset: 

 

Name of 

variable 
New name 

Description 
Value 

C17_m_c1 Filing a patent  In the last three years (2007-2009) the firm 

applied for a patent 

1"Yes"  

0"No" 

 

After applying the aforementioned filter our subsample is constituted by 7567 family firms in 

7 countries in EU.  

 

3.4 Hypotheses 

Drawing from the reviewed literature, we have found that family firms are generally less likely 

to invest in R&D and are less eager to assimilate, acquire, transform and exploit knowledge 

outside the firm (i.e. absorptive capacity of the firm). However, this tendency can get 

moderated by several factors among which filing a patent. In fact, family managers feel more 

control whenever they can somehow protect the outcome from the R&D process ongoing in 

their firm.  

To formulate our hypotheses, we have tried to catch the complexity of the phenomenon by 

adding a moderator effect of the family involvement on the other hypotheses. 

Therefore, factors that this thesis work aims to investigate are displayed and discussed in the 

next subparagraphs.  

 



24 
 

3.4.1 Research and Development (R&D) investments 

In general, when a firm carries out R&D activities needs to fund them by taking a loan or 

reinvesting part of its turnover. Furthermore, it is important to notice that just because a firm is 

investing in R&D does not automatically imply that this activity will end up in filing for a 

patent. This can be explained by the fact that after conducting research, companies may not see 

the outcome of R&D as valuable and worth to be spend more money on. Therefore, we want 

to investigate the correlation between this variable and filing for a patent. 

In the used dataset, R&D figures are included in different ways, however the most suitable 

variable for the purpose of this research is the one that expresses R&D as percentage of total 

turnover of the firm.  

Having said that, we will test the following hypothesis. 

H1. R&D (expressed as % of total turnover) is positively related to applying for patents.  

 

3.4.2 Research and Development (R&D) carried in-house and from external sources 

Referring to the definition of ACAP that has to do with knowledge acquisition, assimilation, 

transformation and exploitation, research activities can be conducted both in-house or in 

cooperation with external sources. In the first case, according to the reviewed literature we 

expect that the correlation with patents will be negative as the knowledge and the activities are 

limited to the borders of the firm. On the contrary, drawing from the literature we expect that 

when a firm seeks for external sources to carry out research activities, this will benefit the 

outcome resulting in filing for patents. 

Accordingly, the following two hypotheses will be tested: 

H2.  R&D activities carried in-house is negatively related to applying for patents  

H3.  R&D activities acquired from external sources positively related to applying for patents 
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3.4.3 Family Involvement 

Drawing from the SEW theory, family firms are traditionally considered risk averse. This 

means that family owners prefer not to make investments in R&D since they perceive these as 

a waste of money that can put in danger the assets of the firm and eventually the preservation 

of its SEW. However, new branches of research have questioned this traditional view and 

argued that under certain circumstances (e.g. when the family owner feels that the longevity of 

the firm is in danger) family firms can overcome their traditional risk aversion and invest in 

activities such as R&D. 

Accordingly, we formulate the following hypotheses. 

H4a. family involvement (expressed as number of family members involved in managing the 

firm) negatively moderate the relationship between R&D investments and filing for a patent.  

H4b. family involvement (expressed as number of family members involved in managing the 

firm) negatively moderate the relationship between R&D activities carried in-house and filing 

for a patent. 

H4c. family involvement (expressed as number of family members involved in managing the 

firm) negatively moderate the relationship between R&D activities acquired from external 

sources and filing for a patent.  

 

Figure 3.2 The conceptual model 
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3.5 Model 

According to the hypothesis explained above, 11 models have been generated and are to be 

tested. They are grouped according to the chosen variables and for each group the last model 

includes all the variables that have been tested singularly along with the control variable. It is 

important to notice that in Model 1 has been tested the control variable against the dependent 

variable only. The aim is to test the relation between the independent variables and the 

dependent variable one by one, as well as to test the compound effect of the independent 

variables against the dependent variable. 

 

 

Model 1  Model 2 Model 3 Model 4 Model 5 

Control Var.  Control Var. Control Var. Control Var. Control Var. 

  Family Inv.   Family Inv. 

   R&D  R&D 

    R&D*fam. 

Inv. 

R&D*fam. 

Inv. 
 

Model 6 Model 7 Model 8 

Control Var. Control Var. Control Var. 

  Family Inv. 

R&D_IN  R&D_IN 

 R&D_IN*fam. 

Inv. 

R&D_IN*fam. 

Inv. 

Model 9 Model 10 Model 11 

Control Var. Control Var. Control Var. 

  Family Inv. 

R&D_OUT R&D_OUT*fam. 

Inv. 

R&D_OUT 

  R&D_OUT*fam. 

Inv. 

 

Table 3.2 Models to be tested  

 

3.6 Measures 

In order to have a better understanding of the conceptual model, it is important to clearly state 

which role the variables play in the model. This is, stating which variables are dependent and 

independent. Selecting which variables are dependent and independent is an important decision 

that has to be taken in order to make the model meaningful. 
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3.6.1 Dependent variable 

When testing a model, the dependent variable is the variable that we expect may be affected 

and therefore change due to the manipulation of the independent variable.  Hence, when 

conducting the experiment, the researcher is measuring any variation of the dependent variable 

due to a change in the independent variable. Eventually, the aim is to study the correlation, if 

any, between the two or more variables. 

Drawing from the reviewed literature and considering the conceptual model proposed above, 

the dependent variable in this study is Filing a patent, which is expressed in the used dataset 

as follows: 

 

Name of 

variable 

New Name 
Description Value 

C17_m_c1 Filing a 

patent  

In the last three years (2007-2009) the firm 

applied for a patent 

1 "Yes" 

0 "No" 

 

3.6.2 Independent variables 

These variables are those that can be manipulated by the researcher in order to study their 

effects upon the dependent variable. Hence, the independent variable is basically representing 

the potential cause for a change in the dependent variable in the experimental environment. It 

is the researcher inducting the change (i.e. manipulating) the independent variable. 

Considering the conceptual model, we have identified the following variables as independent 

variables. 

Family involvement 

The percentage of family members directly involved in running the business may play a role 

in filing for patent. In fact, referring to the reviewed literature, family firms have unique 

characteristics among which taking managerial decisions that aim to have a long-lasting 

dynasty and hence preserving the wealth of the firm which is eventually the wealth of the family 

(i.e. SEW).  

This independent variable is described as follows in the used dataset: 
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Name of 

variable 

New Name 
Description Value 

B4_2_2 Family 

involvement  

Entrepreneurs/Executives (included 

middle management) who are related to the 

family who owns the company - Absolute 

1 to 999999 

000000 

“DK/DA” 

 

R&D investments 

Patents are a likely outcome of R&D activities carried out by a firm. To do so, a firm has to 

fund those activities by doing investments drawn from the total turnover of the firm. Hence, it 

is reasonable to link the investments in R&D to the patents filed by the firm. This means that a 

change in the amount of those investments can lead to a modification of the dependent variable.  

In the used dataset, this independent variable is indicated as follows: 

Name of 

variable 

New Name 
Description Value 

C21 R&D 

investment  

Which percentage of the total turnover has 

the firm invested in R&D on average in the 

last three years (2007-2009)? 

Percentage: 

1 to 100 

 

R&D activities: In-house and from external sources 

Once a firm takes into account to carry out R&D it has two main options to be followed. The 

first is to conduct in-house basic research; the second one is to rely also on external sources to 

do R&D. Both these options are related to knowledge in the sense that in the first case the 

company by conducting research can get new knowledge about a product and/or service, that 

in turn translates into a patent. Similarly, while pursuing the second way, a firm can broaden 

its knowledge and speed up the process to get a profitable outcome that can translates into filing 

for a patent.  

For such reasons, these two activities can influence the dependent variable. The two variables 

included in the dataset and that have been used for testing the model are as follows: 

Name of 

variable 

New Name 
Description Value 

C20_m_c1 R&D 

carried In-

house 

In the last three years (2007-2009), the firm has 

undertaken R&D activities carried out in-house 

1 "Yes" 

0 "No" 
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3.6.3 Control variables 

Introducing a control variable in the model, let the researcher to assess the relationship between 

two other variables. The main characteristic of a control variable is that it remains unchanged 

throughout the experiment. This allows the relationship, that is going to be tested, between the 

two other variables to be better understood. However, the control variable is not of primary 

interest to the experimental outcome. 

In the conceptual model proposed in this thesis work, the selected control variables are 

expressed as follows in the used dataset: 

 

 

 

 

C20_m_c3 R&D 

external 

source  

In the last three years (2007-2009), the firm has 

undertaken R&D activities acquired from external 

sources 

1 "Yes" 

0 "No" 

Name of variable Description Value 

Country Country of incorporation 1 "Austria" 

2 "Germany" 

3 "France" 

4 "Hungary" 

5 "Italy" 

6 "Spain" 

7 "UK" 

B3 Please indicate the total 

number of employees of 

your firm in your home 

country in 2008. 

1 to 99999 

00000 “DK/DA” 

A8 Does your firm belong to a 

group? 

1 "Yes, National" 

2 "Yes, Foreign" 

3 "No" 

B8 Age of current 

CEO/Company Head 

1 "Less than 25” 

2 "25-34 y.o.” 

3 "35-44 y.o.” 

4 "45-54 y.o.” 

5 "55-64 y.o.” 

6 "65-74 y.o.” 

7 "75 or over” 

8 "DK/DA" 

B11 Gender of current 

CEO/Company Head 

1 "Male" 

2 "Female" 

3 "DK/DA" 
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4. Analysis  

___________________________________________________________________________ 

This chapter begins with an overview about the two major types of regression, explaining why 

we chose the logistic regression instead of the linear regression. Afterwards, we show which 

software (i.e. SPSS) we used for doing the analysis. Then we show some preliminary data 

manipulation and analysis needed prior to starting with the real analysis itself (i.e. frequencies, 

cross-tabulation). After that, we show the results of the analysis and their interpretation, 

starting with the descriptive statistics and correlations and going ahead with the model tests. 

___________________________________________________________________________ 

 
Before getting into the details about the method used for analysis, it is worth to explain some 

theories and concepts. For this dataset a binary logistic regression model, which is a specialized 

form of regression, was conducted. In regression equation, usually the researcher wants to 

discover the relation between one metric dependent variable and one or more metric-

independent variables. In logistic regression is used for non-metric dependent variables for 

example (“yes” or “no”) in terms of one or more categorical non- metric or metric independent 

variables. Considering that the dependent variable we choose (Filing a patent) this is described 

as “yes” or “no”, and therefore logistic regression model best fits to conduct the analysis of 

such variable.  

The coefficient for both regression models are similar, meaning that it shows how each 

predictor variable impacts on the dependent variable.    

 

4.1 Logistic Curve Versus Regression Line               

The figure below shows the logistic regression curve that represents the relationship between 

the dependent and independent variables. A binary-dependent variable is to be used in the 

logistic regression model that has only the values 1 and 0, metric or non-metric independent 

variable, and based on the independent variable predicting the probability range from 0 to 1 of 

the dependent variable. This probability reaches to zero at very low levels of independent 

variable. 
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Figure 4.1 Logistic regression curve (Adapted from Sreejesh S. et al. (2013), Business Research Methods, Springer) 

 

In a linear regression, the equation predicting the outcome of the dependent variable Y is the 

one of a straight line: 

Yi = b0 + b1X1i + εi 

in which b0 is the Y intercept and b1 is the gradient of the straight line, X1 is the value of the 

predictor variable and ε is a residual term. The solution for the unknown parameters in the 

equation gives an estimation of these parameters. The method used for this estimation is called 

the method of least squares (Field, 2009).  

In the case of a multiple linear regression the equation takes the following form: 

Yi = b0 + b1X1i + b2X2i + . . . + bnXni + εi 

On the other hand, as for the logistic regression instead of predicting the value of the dependent 

variable Y from a predictor variable X or several predictor variables Xs, it is predicted the 

probability of the dependent variable Y when given known values of X or Xs. However, there 

are similarities between logistic regression and the other regression shown above. Logistic 

regression in its simplest form can be described by the following expression:  

P(Y) = 
1

1 + e^[ −(b0 + b1X1i)]
 

 

in which P(Y) represents the probability that Y occurs, e is the base of natural logarithms, and 

the other coefficients form a linear combination similar to simple regression. In fact, the portion 

of the expression put into brackets is identical to the simple linear regression expression.   

In the case of several predictors the above-mentioned equation takes the following form: 
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P(Y) = 
1

1 + e ^[− (b0 + b1X1i + b2X2i + ...+ bnXni)]
 

Also, in this case the portion of the equation in brackets is identical to the multiple linear 

regression expression. 

However, although there are similarities between linear and logistic regressions we couldn’t 

use linear regression for this thesis because taking into account the nature of the variables in 

our model (i.e. dichotomous). In fact, the linear regression assumes that the relationship 

between variables is linear, which is not valid in our case. Therefore, to overcome with this 

condition the formula of the logistic regression above expresses the linearity in terms of 

logarithm. This means that the result of the equation is expressed in a range between 0 and 1, 

where 0 represents the unlikelihood that Y occurs and 1 the high likelihood that Y occurs (Field, 

2009).  

It is not possible to predict the outcome in logistic regression by using the mean as the outcome 

is made of zeros and ones, making the mean meaningless. However, it is possible to use the 

frequency of zeros and ones for the best guess. In fact, the best guess will be the one having 

the highest number of cases.  

4.2 SPSS software  

For our analysis in this thesis, we used the software Statistical Package for the Social Sciences 

(SPSS). SPSS is a software package that is developed currently by IBM in United State of 

America. SPSS is used for statistical analysis in social sciences, government, education 

researches, health researches and other fields. Furthermore, SPSS provides data management, 

data documentation in addition to the statistical analysis. Two windows are mainly used by 

SPSS, the data editor where you enter your data and execute statistical functions and the viewer 

where the results appear from any analysis. After opening SPSS, a start-up window will appear 

allowing you to import your data. For this thesis data was imported from an Excel sheet 

document as shown in the figure 4.2 below.  
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Figure 4.2 Data import to SPSS 

 

Next step done was to transform some variables using the Transform function then selecting 

Compute variable and entered the variables. The variables were labelled in a way we could add 

them easily to the models that we have. Therefore, we started applying the binary logistic 

function by selecting Analyze and then regression. After that we chose binary Logistic from 

the list, and a window will appear as shown in the figure 4.3. In the dependent variable box, 

the variable for firm applying for filling a patent was added. This variable has two outputs 

either (“No” as 0 or “Yes” as 1). In the covariates box, the independent variables were added, 

for the first model we added all the control variables which are size of the firm, Country, age 

of the CEO, gender of the current CEO, and if the firm belongs to a group. Using this method 

from the models 2 to10 the control variables were the same adding to them the different 

independent variables we have selected. These variables are family involvement, R&D carried 

in-house, R&D from external sources and R&D investments according to the models shown in 

table 3.2. Finally, the output from each model analysis was reported. More explanatory data 

and calculations are available in appendix A   
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Figure 4.3 Screenshot of SPSS Logistic regression window 

 

4.4 Results 

4.4.1 Dataset preparation  

The first step was to construct a variable for the family involvement as a binary value either 

(involvement or no involvement), thus to produce the total number of firms with family 

involvement in the whole dataset. Therefore, we got the total number of firms with 

involvement, as shown in the table below, which is 7567 family firms. 

family _Involvement 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid No 

involvement 

2117 14.3 21.9 21.9 

Involvement 7567 51.3 78.1 100.0 

Total 9684 65.6 100.0  

Missing System 5075 34.4   

Total 14759 100.0   

 
Table 4.1 Frequency of firms with family involvement (i.e. family firms) 
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Second step was to classify the total number of family firms by size according to the European 

classification (http://ec.europa.eu/eurostat/statistics 

explained/index.php/Glossary:Enterprise_size), as follows: 

1=Micro enterprises less than 10 employees  

2=Small enterprises from 10 to 49 employees 

3=Medium-sized enterprises from 50 to 249 employees  

4=Large enterprises from 250 or more employees 

Using SPSS cross tabulation function, according to results shown in the table below, most of 

the family firms in the used dataset belong to the second category of EU classification (i.e. 

small enterprises).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Table 4.2 Classification of family firms in the sample by size 

 

4.4.2 Descriptive statistics and correlations  

Before doing the test for our models, as a primely step was to see the potential correlations 

between the different variables, in order to have an idea of what to expect from the constructed 

models for the outcomes. Correlation ranges from -1.0 to +1.0, the rules for assessing if the test 

is significant for α=0.05, if p ≤ 0.05 there is significant relationship between the two variables, 

if p > 0.05 the test is not significant relationship between the two variables. SPSS has by default 

a feature that shows you with an asterisk “*” if the relationship between these two variables is 

positively or negatively correlated as shown in the table 4.6. We can observe from the table 

that there are different positive correlations. For the correlations related to our hypothesis, there 

is a significant positive relationship between family involvement and filing a patent where p= 

.003. According to (De Massis, et al. 2012) article they concluded in their study after reviewing 

Size * family _ Involvement Crosstabulation 

Count   

 Family Involvement Total 

No Involvement Involvement 

size 1.00 59 230 289 

2.00 1424 6031 7455 

3.00 441 1125 1566 

4.00 193 181 374 

Total 2117 7567 9684 

http://ec.europa.eu/eurostat/statistics%20explained/index.php/Glossary:Enterprise_size
http://ec.europa.eu/eurostat/statistics%20explained/index.php/Glossary:Enterprise_size
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23 studies in technological innovation, that strong theoretical reasons have found and believed 

that family firms are different from non-family firms in their technological innovation, 

furthermore family firms are highly make use of technological innovation in order to overcome 

the economic decline and have their competitive advantage. There is also a significant negative 

relationship between family involvement and if the firm belong to national or foreign group 

where p=.007. For the variables concerned with R&D no correlation appeared on this test in 

relation to family involvement, but further tests were done using logistic regression to study 

this relationship.  
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Table 4.3 Descriptive Statistics and Correlations 

 
                                                     Descriptive Statistics and Correlations 

 

  Mean SD 1 2 3 4 5 6 7 8 9 

1 Size 92.67 500.48  1.00                 

2 Age of CEO 13586037.80 368354411.17 0.004  1.00               

3 Gender of CEO 2712969.06 164694138.75 -0.002 .111** 1.00              

4 Firm belong to 

group 

2.65 0.70 -.136** -0.005 0.008 1.00            

5 Family involvement 2.27 40.81 .801** -0.001 0.000 -.025* 1.00          

6 Filling a patent 0.13 0.34 .112** .024** 0.006 -.119** .028** 1.00        

7 R&D investments  0.11 0.32 .025** -0.001 -0.006 -.046** -0.003 .171** 1.00      

8 R&D external 

source  

0.48 0.50 .067** .017* 0.001 -.113** 0.012 .299** .187** 1.00    

9 R&D carried in-

house 

5302233.95 230219854.19 -0.004 -0.001 0.000 -0.002 0.000 0.015 -0.012 -0.016  1.00 

 

 

**. Correlation is 
significant at the 0.01 

level (2-tailed). 

*. Correlation is 
significant at the 0.05 

level (2-tailed). 
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4.2.2 Model tests  

In logistic regression, we focus on the exponential coefficient (Exp B), this value describes the 

odd ratio which means that if this ratio =1 same probability of the event to occur between two 

situations; if odd ratio >1  the probability of the event occurring with unit increase in 

independent variable is higher than at original value of the independent variable; if odd ratio 

<1 the probability of the event occurring with unit increase in independent variable is lower 

than the original independent variable. In testing models using regression we need to 

understand how good our model is? How much of the total variation in the dependent variable 

is expressed by the independent variable? This can be answered by using the measure R-square 

which shows the proportion of total variation in the dependent variables expressed by its linear 

relationship to the independent variable. It’s difficult for social sciences to determine the 

relationship in a calculation with high R-square.  

 

Using the logistic regression, first model is to test the relationship between filing a patent, 

described as (“yes”or “no”) and the control variables as the independent variables. This model 

showed 6.3% of variation in the dependent variable and the prediction is correct 86.8% of the 

times.  

For the second model is to test the family involvement variable with filing a patent, the results 

from this model gave 5.6% of variations in the dependent variable and the prediction is correct 

88.3% of the times.  

The third model is to test the R&D investment with filing a patent which is H1, this model gave 

6.2% variation in the dependent variable and the prediction is correct 77.2% of the times, the 

odd ratio=1 in this model which means if the R&D investment increases then the probability 

of a firm to file a patent increases and vice versa which proves our assumption for H1. 

The fourth model is to test the computed variable between the R&D investment and family 

involvement with filing a patent, this model gave 4.8% of variation in the dependent variable 

and the prediction is correct 82.4% of the time.   

The fifth model is to test family involvement, R&D investment, and computed variables 

between them, the model gave 4.8% of variation in the dependent variable and the prediction 

is correct at 79.4% of the times.  
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The sixth model is to test the R&D carried in-house with filing a patent, this model gave the 

best variation with 20.5% in the dependent variable and the prediction is correct 86.9% of the 

times.  

The seventh model is to test the computed variable between R&D carried in-house and family 

involvement all with filing a patent, this result was interesting since no correlation between 

R&D carried in-house and family involvement appeared in the correlation table. Instead, here 

the model gave 5.4% variation in the dependent variable and the prediction is correct at 89.8% 

percent which proves our assumption was wrong in H4b.  

The eighth model is to test R&D investment, Family involvement, and computed variable 

between R&D carried in-house and family involvement. 5.3% is the variation in the dependent 

variable and the prediction is correct 79.5% of the times.  

The ninth model is to test R&D external sources with filing a patent. This model generated 

9.9% variation in the dependant variable and the prediction is correct 86.9% of the times.  

The tenth model is to test the computed variable between R&D external sources with family 

involvement together with the filing a patent. The variation is 6% in the dependent variable and 

the prediction is correct 87.8% of the times.   

Finally, the eleventh model is to test family involvement, R&D investment, and computed 

variable of R&D external sources with family involvement, all with filing a patent as the 

dependent variable. This model gave 4.9% of variation in the dependent variable and the 

prediction is correct 79.5% of the times. The table 4.4 below shows the results for each model. 

All the hypotheses have been tested through the 11 models explained above. However, the 

explanation has been provided only for the results showing higher significance.  
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Table 4.4 Logistic regression results       

 
Model 1 Model 2 Model 3 

 B(SE)* OR** B(SE) OR B(SE) OR 

Size 0.001 1.001 0.002 1.002 0.001 1.001 

Age of CEO 0  1.00 0.00 1.00 0.00 1.00 

Gender of CEO       

Male  -0.458 0.633 19.11 1.992 -0.678 0.508 

Female -0.884 0.413 18.787 1.44 -1.137 0.321 

Firm belong to group       

National  0.673 1.961 0.424 1.528 0.411 1.508 

Foreign 1.01 2.746 0.61 1.84 0.697 2.007 

Country        

Austria 0.411 1.508 0.32 1.377 0.358 1.43 

Germany -0.264 0.768 -0.261 0.77 -0.239 0.787 

France 0.265 1.303 0.156 1.169 0.21 1.234 

Hungary -1.244 0.288 -0.951 0.386 -1.05 0.35 

Italy 0.187 1.206 0.297 1.346 0.095 1.1 

Spain -0.111 0.895 0.089 1.093 -0.184 0.832 

UK -1.702 0.182 0.436 1.172 0.313 0.834 

Family involvement   -0.005 0.995   

R&D investment       0 1 

R&D investment x Family involvement         

R&D external source        

R&D carried in-house       

R&D external source x family involvement       

R&D carried in-house x family involvement 

Cox & Snell R square  0.034 0.029 0.041 

Nagelkerke R square  0.063 0.056 0.062 

Over all percentage % 86.8 88.3 77.2 

    

 

*B, regression coefficient  

**OR, odd ratio  
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Table 4.4 Logistic regression results (continued)       

 Model 4 Model 5 Model 6 

 B(SE)* OR** B(SE) OR B(SE) OR 

Size 0.002 1.002 0.002 1.002 0 1 

Age of CEO 0.00 1.00 0.00 1.00 0.00 1.00 

Gender of CEO       

Male  0.423 1.526 0.397 1.488 -0.493 0.611 

Female 0.233 1.12 0.145 1.33 -0.882 0.414 

Firm belong to group       

National  0.106 1.112 0.197 1.218 0.495 1.641 

Foreign 0.229 1.258 0.388 1.475 0.887 2.429 

Country        

Austria 0.279 1.322 0.448 1.565 0.423 1.527 

Germany -0.329 0.719 -0.167 0.846 -0.233 0.792 

France -0.049 0.953 0.19 1.209 0.24 1.271 

Hungary -1.393 0.248 -0.61 0.544 -0.73 0.482 

Italy 0.029 1.029 0.232 1.261 0.178 1.195 

Spain -0.106 0.899 0.054 1.056 0.028 1.028 

UK 0.863 0.631 0.425 1.32 0.346 1.34 

Family involvement   -0.007 0.993   

R&D investment         

R&D investment x Family involvement   0 1 0 1   

R&D external source        

R&D carried in-house     2.039 7.686 

R&D external source x family involvement       

R&D carried in-house x family involvement      

Cox & Snell R square  0.029 0.030 0.111 

Nagelkerke R square  0.048 0.048 0.205 

Over all percentage % 82.4 79.4 86.9 

       

 

 

*B, regression coefficient  

**OR, odd ratio  
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Table 4.4 Logistic regression results (continued)       

 Model 7 Model 8 Model 9  

 B(SE)* OR** B(SE) OR B(SE)  

Size 0 1 0.002 1.002 0.001  

Age of CEO 0.00 1.00 0.00 1.00 0  

Gender of CEO       

Male  18.946 1.69E+08 0.4 1.491 -0.611  

Female 18.613 1.21E+08 0.74 1.87 -1.005  

Firm belong to group       

National  0.539 1.713 0.205 1.228 0.641  

Foreign 0.832 2.298 0.389 1.476 1.014  

Country        

Austria 0.759 2.137 0.439 1.552 0.399  

Germany -0.092 0.912 -0.172 0.842 -0.167  

France 0.525 1.69 0.186 1.205 0.334  

Hungary -0.741 0.477 -0.589 0.555 -1.17  

Italy 0.665 1.945 0.243 1.275 0.24  

Spain 0.305 1.356 0.094 1.099 -0.03  

UK 0.367 1.87 0.34 1.57 0.566  

Family involvement   -0.309 0.734   

R&D investment     0 1   

R&D investment x Family involvement         

R&D external source      1.144  

R&D carried in-house       

R&D external source x family involvement       

R&D carried in-house x family involvement 0.151 1.163 0.303 1.354   

Cox & Snell R square  0.026 0.034 0.054  

Nagelkerke R square  0.054 0.053 0.099  

Over all percentage % 89.8 79.5 86.9  

     

 

*B, regression coefficient  

**OR, odd ratio  
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Table 4.4 Logistic regression results (continued)       

 Model 10 Model 11   

 B(SE)* OR** B(SE) OR   

Size 0.001 1.001 0.002 1.002   

Age of CEO 0.00 1.00 0.00 1.00   

Gender of CEO       

Male  -0.469 0.625 0.398 0.398   

Female -0.846 0.429 0.254 0.352   

Firm belong to group       

National  0.618 1.856 0.196 0.196   

Foreign 0.992 2.696 0.401 0.401   

Country        

Austria 0.349 1.418 0.464 0.464   

Germany -0.222 0.801 -0.144 -0.144   

France 0.378 1.46 0.212 0.212   

Hungary -1.211 0.298 -0.617 -0.617   

Italy 0.33 1.391 0.246 0.246   

Spain 0.005 1.005 0.055 0.055   

UK 0.343 1.22 0.234 0.345   

Family involvement   -0.007 0.993   

R&D investment     0 1   

R&D investment x Family involvement         

R&D external source        

R&D carried in-house       

R&D external source x family involvement 0.167 1.182 0.049 1.051   

R&D carried in-house x family involvement       

Cox & Snell R square  0.032 0.031   

Nagelkerke R square  0.060 0.049   

Over all percentage % 87.8 79.5   

       

 

*B, regression coefficient  

**OR, odd ratio  
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5. Discussion 

___________________________________________________________________________ 

In the following section, we discuss our findings. Moreover, we compare these findings to the 

existing literature and the relation of absorptive capacity, R&D and patents in family firms.  

 

On international level, patents are important for firm’s performance. Firms tend to register their 

patents for several reasons other than protecting their inventions, for example to gain a strong 

market position and have the competitive advantage over others. Additionally, patents can be 

used as a measure to show how companies use external and internal knowledge for an effective 

innovation outcome. According to some scholars (Narin et al., 1997; Kira, 2009) firms in some 

industries claim that the majority of the patents they filed are heavily connected to research 

activities conducted with their external partners.  

Drawing from the existing literature about family firms (e.g. Chrisman & Patel, 2012 and 2014; 

Kotlar et al., 2013) which are considered being risk averse and therefore less willing to make 

investments in R&D which are characterized by a high degree of uncertainty, we expected that 

the relationship between these variables and the dependent variable (filing patent) to be 

negative. However, the model 3 shows that the higher the percentage of turnover invested in 

the R&D the more likely the firm will file a patent. A similar result is provided by the model 4 

which is also including the computed variable “R&D turnover x family involvement”. 

This study found that there is positive relationship between filing a patent and family firm 

involvement in family firms. These findings pair with the ones from previous studies (De 

Massis et al., 2012; Manzaneque, Ramírez, and Diéguez-Soto, 2017) in which they state that 

family firms can be more innovative than non-family firms due to their social environment (e.g. 

family ties and trustworthy relationships with customers).  

Also, this study found something surprising that is when measuring family involvement and 

R&D practices separately no relationship between them showed. On the other hand, when we 

tested the model having family involvement and the R&D practices as variables, these showed 

a correlation. On the other hand, R&D carried in-house showed a positive relation (i.e. 20.5% 

of variations appeared in filing a patent is explained by model 6) which confirms a previous 

study (Brinkerink, 2018) which states that that family businesses are the only type of business 

capable to realize the absorptive capacity benefits of in-house R&D activities. This can be 

explained by the specific characteristics of family firms which are relying on internal social 
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capital, tradition and knowledge already generated and accumulated internally. Furthermore, 

in-house R&D involves less capital expenditure in the sense that they can use their resources 

already available internally to the company, meaning they don’t spend money to hire new 

employees. Additionally, model 7 and 8 which include the family involvement show the same 

degree of relationship.  

As for the R&D carried out with external partnerships in relation to filing a patent, the models 

from 9 to 11 show a weak relation (ranging from 4.9% to 9.9%) to filing a patent, telling us 

that family firms benefit more from in-house R&D rather than the one carried out along with 

external partners. This pairs with findings from previous studies cited in the article recently 

written by Brinkerink (2018, p.15), in which some scholars state that R&D produced by family 

firms relies less on broad external knowledge because of more rigid power structures 

implemented in family enterprises, their orientation toward control and lastly because of their 

own knowledge bases which are more highly path-dependent and idiosyncratic. 
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6. Conclusion 

___________________________________________________________________________ 

This is the last chapter of the thesis in which we summarize the work and the results achieved, 

referring to the research questions formulated at the beginning of this study. Therefore, we 

provide several conclusions to address the research questions. Afterwards we point out the 

limitations of our thesis which derive from several factors. Departing from these limitations 

we propose some suggestions for future research in order to overcome these limitations. 

Afterwards, the chapter ends with a paragraph in which we point out some practical 

implications deriving from the results of our study. 

___________________________________________________________________________ 

 

The purpose of our thesis was to investigate the relationship between absorptive capacity, R&D 

investments and activities, patents in family firms. This is because absorptive capacity has been 

related to better outcomes and performance of firms. However, what is true for general business 

might work differently in family businesses as they have distinctive traits which lead them to 

take managerial decisions that could not be explained under the light of common management 

logic.  

In order to address our research purpose, after reviewing the existing literature about the topic 

of this thesis, we formulated the following research questions: 

RQ1: How R&D carried out by a family firm from external sources or in-house affects 

filling a patent in family firms? 

RQ2: How much family involvement affects the number of patents considering these  

as an outcome/by-product of ACAP? 

Therefore, considering the results of the analysis, we formulated the following conclusions to 

answer the research questions: 

C1: Regarding the R&D carried out along with external sources, according to our 

findings we came to the conclusion that family firms benefit less from this type 

of R&D since the likelihood they file for a patent is not related to the external 

R&D activities. 

In fact, the existing literature points out that this type of R&D is not the one from which family 

firms benefit the most. This can be explained by the fact that external R&D implies a bigger 

effort to be put in place by the firm, and hence a bigger amount of money to be invested in it 

which in turn leads to a higher risk. This higher risk is generally not accepted by family owners 

since it can endanger the wealth of the company which is actually also the wealth of the family 

as well (i.e. SEW). 
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C2: Regarding the R&D carried out internally to the firm, according to our findings 

we came to the conclusion that family firms benefit the most from this type of 

R&D since the likelihood they file for a patent increases when they undergo for 

in-house R&D. 

In fact, as some studies show, family firms rely on a unique set of resources which allow them 

to find more speculative carrying out R&D activities with their internal resources (either human 

and material resources) from which they can benefit the most. By adopting this type of R&D, 

hence, the family owner invests less money in it and feels like the SEW of the company is less 

in danger. 

C3: Regarding the effect of family involvement, measured as number of members 

involved in managing the company, according to our findings we came to the 

conclusion that family involvement has a positive effect on filing patents. 

In fact, these findings challenge traditional literature which claims that family firms have a less 

degree of knowledge input, but at the same time our results match with a study (Duran et al., 

2016) in which the authors claim that if it is true that this input is less in family firms, on the 

other hand this does not automatically imply that the output also will be less. In other words, 

family firms have a higher “conversion rate” (i.e. the ratio between the output over the input) 

because they can use more efficiently the resources that they invest, and hence they can achieve 

a higher innovation output, although they have lower levels of innovation input. 

6.1 Limitations and future research 

This thesis work, like every empirical work, presents several limitations deriving both from the 

characteristics of the dataset used for conducting the study as well as from the reviewed 

literature. However, some of such limitations might be addressed in future studies.  

First, looking at the dataset, the dependent variable as well as most of the independent variables 

are dichotomous (i.e. “yes” or “no”), this means that they influenced the type of analysis 

conducted (i.e. logistic). On the contrary, if the variables were continuous other type of analysis 

could be used to test the models (e.g. linear regression), hence giving a different set of 

correlations. Furthermore, some entries in the database were missing because of information 

being not fully available at the moment of the data collection. It would be interesting to see if 

and how the results of the analysis would change. 
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Second, if the dataset had contained for example the number of patents filed by a firm and the 

number of R&D activities carried out by a firm, this would have given the chance to measure 

what some scholars (Duran et al., 2016) have called the “conversion rate” of the innovation 

process. This rate has been defined as “how much units of output can be generated by one unit 

of innovation input” (Duran et al., 2016). In mathematical terms, this is represented by the 

innovation output over the innovation input. By having the information about the conversion 

rate, we would have been able to combine it with family involvement and hence to get more 

detailed information about the correlation between these variables. Future research could 

investigate this correlation and shed a light on it by using more accurate measures. 

Third, we have used the filing patent as a measure of R&D activities and eventually of 

absorptive capacity of a family enterprise. However, scholars have argued that this variable is 

rather than perfect as innovation output since not all R&D outcome translate into patents, and 

because not all patents become new product sales (Pakes & Griliches, 1980). 

Fourth, this study does not take into account the heterogeneity of family firms. In fact, results 

from previous studies have shown that family businesses do not perform all the same. This 

could explain some contradictory results when it comes about R&D investments and/or 

innovation outcome in family enterprises. Therefore, future studies might investigate more how 

family businesses with specific characteristics influence the R&D activities and the outcome 

of such activities (i.e. patents for example).  

Fifth, the dataset does not contain detailed information about the CEO of the firms. This 

represents a limit in our study because some literature has pointed out that the CEO plays a key 

role in family firms. In fact, the attitude towards the R&D can vary if the CEO is either the 

founder of the firm or a family member or a manager external to the family. In a recent study, 

scholars state that CEO plays a key role in innovation. This means that a CEO has the power 

and the authority to allocate resources for innovation processes; CEO influences these 

processes and innovation by selecting the middle managers in order to pursue specific goals 

about innovation projects; lastly the CEO is responsible for implementing and spreading the 

innovation culture throughout the management of the firm (Duran et al., 2016). 

Therefore, future studies could focus on investigating the correlation between the type of CEO 

managing the family firm and the R&D activities carried out by the company itself.  



49 
 

Lastly, in our study it was not possible to investigate the “industry” variable (i.e. Pavitt 

classification) because it was not present in the open-access version of the used database. It 

would be interesting to test and eventually confirm or not if family firms operating in highly 

competitive and innovative industries have a higher number of patents, as argued by some 

scholars. In fact, findings from those studies seem to suggest that family enterprises operating 

in industries with high rates of innovations stand out non-family firms.  

In conclusion, the variables and how they were collected to form the database have influenced 

the flexibility of our study by limiting it. This issue could be taken as a suggestion for scholars 

that want to collect data in the future. 

6.2 Practical Implications 

Our findings can be used to give some suggestions to family firms in order to implement their 

performance, gain and maintain their competitive advantages. In fact, according to the results 

and the discussion, family firms should carry out more in-house R&D rather than R&D, 

activities from external sources because filing a patent is more significant when in-house R&D 

is carried out. To do so, family firms should not be concerned about pursuing investments in 

R&D because the results show that the higher the percentage of investments the higher is the 

probability for the firm to file a patent.
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Appendix A: Statistical calculations 

 

Correlation 

Descriptive Statistics 

 Mean Std. Deviation N 

b3_Size 92.67 500.477 14759 

Gender_of_CEO 2712969.06 164694138.747 14744 

Age_of_CEO 13586037.80 368354411.169 14721 

Belong_to_group 2.65 .703 14759 

b4_2_2_family 2.27 40.810 9684 

c17_m_c1_Patent .13 .339 14758 

c20_m_c3_R&amp;D_OUT .11 .316 14758 

c20_m_c1_R&amp;D_In .48 .499 14758 

c21_Turnover_R&amp;D 5302233.95 230219854.194 7544 
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Correlations 

 b3_Size Gender_of_CEO Age_of_CEO Belong_to_group b4_2_2_family c17_m_c1_Patent 

c20_m_c3_R&amp

;D_OUT 

c20_m_c1_R&amp

;D_In 

c21_Turnover_R&a

mp;D 

b3_Size Pearson Correlation 1 -.002 .004 -.136** .801** .112** .025** .067** -.004 

Sig. (1-tailed)  .421 .321 .000 .000 .000 .001 .000 .372 

N 14759 14744 14721 14759 9684 14758 14758 14758 7544 

Gender_of_CEO Pearson Correlation -.002 1 .111** .008 .000 .006 -.006 .001 .000 

Sig. (1-tailed) .421  .000 .157 .489 .244 .239 .461 .487 

N 14744 14744 14719 14744 9682 14743 14743 14743 7538 

Age_of_CEO Pearson Correlation .004 .111** 1 -.005 -.001 .024** -.001 .017* -.001 

Sig. (1-tailed) .321 .000  .270 .479 .002 .430 .022 .466 

N 14721 14719 14721 14721 9675 14720 14720 14720 7526 

Belong_to_group Pearson Correlation -.136** .008 -.005 1 -.025** -.119** -.046** -.113** -.002 

Sig. (1-tailed) .000 .157 .270  .007 .000 .000 .000 .439 

N 14759 14744 14721 14759 9684 14758 14758 14758 7544 

b4_2_2_family Pearson Correlation .801** .000 -.001 -.025** 1 .028** -.003 .012 .000 

Sig. (1-tailed) .000 .489 .479 .007  .003 .397 .119 .488 

N 9684 9682 9675 9684 9684 9683 9683 9683 4766 

c17_m_c1_Patent Pearson Correlation .112** .006 .024** -.119** .028** 1 .171** .299** .015 

Sig. (1-tailed) .000 .244 .002 .000 .003  .000 .000 .100 

N 14758 14743 14720 14758 9683 14758 14758 14758 7544 

c20_m_c3_R&amp;D_OUT Pearson Correlation .025** -.006 -.001 -.046** -.003 .171** 1 .187** -.012 

Sig. (1-tailed) .001 .239 .430 .000 .397 .000  .000 .144 

N 14758 14743 14720 14758 9683 14758 14758 14758 7544 

c20_m_c1_R&amp;D_In Pearson Correlation .067** .001 .017* -.113** .012 .299** .187** 1 -.016 

Sig. (1-tailed) .000 .461 .022 .000 .119 .000 .000  .081 

N 14758 14743 14720 14758 9683 14758 14758 14758 7544 

c21_Turnover_R&amp;D Pearson Correlation -.004 .000 -.001 -.002 .000 .015 -.012 -.016 1 

Sig. (1-tailed) .372 .487 .466 .439 .488 .100 .144 .081  

N 7544 7538 7526 7544 4766 7544 7544 7544 7544 

**. Correlation is significant at the 0.01 level (1-tailed). 

*. Correlation is significant at the 0.05 level (1-tailed). 
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Logistic Regression 

 

Model 1 

Control variable: 

Size of the firm  

Country  

Age of the CEO 

Gender of the current CEO  

Does your firm belong to a group?  

 

Dependent variable: Filing a patent 

 
Logistic Regression 
 

 

 

Notes 

Output Created 18-MAY-2018 23:22:09 

Comments  

Input Data C:\Users\Salma 

Dlai\Desktop\data 

analysis\new versions\test 

3.sav 

Active Dataset DataSet1 

Filter <none> 

Weight <none> 

Split File <none> 

N of Rows in Working Data 

File 

14759 

Missing Value Handling Definition of Missing User-defined missing values 

are treated as missing 
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Syntax LOGISTIC REGRESSION 

VARIABLES 

c17_m_c1_Patent 

  /METHOD=ENTER b3_Size 

Age_of_CEO Gender_of_CEO 

Belong_to_group country 

  /CONTRAST 

(country)=Indicator 

  /CONTRAST 

(Belong_to_group)=Indicator 

  /CONTRAST 

(Gender_of_CEO)=Indicator 

  /CRITERIA=PIN(.05) 

POUT(.10) ITERATE(20) 

CUT(.5). 

Resources Processor Time 00:00:00.09 

Elapsed Time 00:00:00.09 

 
 

[DataSet1] C:\Users\Salma Dlai\Desktop\data analysis\new versions\test 

3.sav 

 

 

 

Case Processing Summary 

Unweighted Casesa N Percent 

Selected Cases Included in Analysis 14718 99.7 

Missing Cases 41 .3 

Total 14759 100.0 

Unselected Cases 0 .0 

Total 14759 100.0 

a. If weight is in effect, see classification table for the total number of 

cases. 

 

 

Dependent Variable 

Encoding 

Original Value Internal Value 

0 0 

1 1 
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Categorical Variables Codings 

 Frequency 

Parameter coding 

(1) (2) (3) (4) (5) (6) 

country AUT 443 1.000 .000 .000 .000 .000 .000 

FRA 2973 .000 1.000 .000 .000 .000 .000 

GER 2935 .000 .000 1.000 .000 .000 .000 

HUN 488 .000 .000 .000 1.000 .000 .000 

ITA 3020 .000 .000 .000 .000 1.000 .000 

SPA 2832 .000 .000 .000 .000 .000 1.000 

UK 2027 .000 .000 .000 .000 .000 .000 

Belong_to_group 1 1958 1.000 .000     

2 1293 .000 1.000     

3 11467 .000 .000     

Gender_of_CEO 1 13591 1.000 .000     

2 1123 .000 1.000     

9999999999 4 .000 .000     

 

 

 
Block 0: Beginning Block 
 

 

 

Classification Tablea,b 

 

Observed 

Predicted 

 
c17_m_c1_Patent Percentage 

Correct 
 

0 1 

Step 0 c17_m_c1_Patent 0 12768 0 100.0 

1 1950 0 .0 

Overall Percentage   86.8 

a. Constant is included in the model. 

b. The cut value is .500 

 

 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

Step 0 Constant -1.879 .024 5973.299 1 .000 .153 
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Variables not in the Equationa 

 Score df Sig. 

Step 0 Variables b3_Size 190.088 1 .000 

Age_of_CEO 8.244 1 .004 

Gender_of_CEO 24.715 2 .000 

Gender_of_CEO(1) 23.765 1 .000 

Gender_of_CEO(2) 24.265 1 .000 

Belong_to_group 312.290 2 .000 

Belong_to_group(1) 86.064 1 .000 

Belong_to_group(2) 190.480 1 .000 

country 85.641 6 .000 

country(1) 15.099 1 .000 

country(2) 8.065 1 .005 

country(3) 20.353 1 .000 

country(4) 35.143 1 .000 

country(5) 3.236 1 .072 

country(6) 12.892 1 .000 

a. Residual Chi-Squares are not computed because of redundancies. 

 

 

 
Block 1: Method = Enter 
 

 

 

Omnibus Tests of Model Coefficients 

 Chi-square df Sig. 

Step 1 Step 510.490 12 .000 

Block 510.490 12 .000 

Model 510.490 12 .000 

 

 

Model Summary 

Step -2 Log likelihood 

Cox & Snell R 

Square 

Nagelkerke R 

Square 

1 11001.765a .034 .063 

a. Estimation terminated at iteration number 6 because 

parameter estimates changed by less than .001. 
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Classification Tablea 

 

Observed 

Predicted 

 
c17_m_c1_Patent Percentage 

Correct 
 

0 1 

Step 1 c17_m_c1_Patent 0 12748 20 99.8 

1 1925 25 1.3 

Overall Percentage   86.8 

a. The cut value is .500 

 

 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

Step 1a b3_Size .001 .000 56.729 1 .000 1.001 

Age_of_CEO .000 .000 4.815 1 .028 1.000 

Gender_of_CEO   14.640 2 .001  

Gender_of_CEO(1) -.458 1.193 .147 1 .701 .633 

Gender_of_CEO(2) -.884 1.198 .544 1 .461 .413 

Belong_to_group   230.660 2 .000  

Belong_to_group(1) .673 .067 100.538 1 .000 1.961 

Belong_to_group(2) 1.010 .075 181.147 1 .000 2.746 

country   99.861 6 .000  

country(1) .411 .140 8.621 1 .003 1.508 

country(2) -.264 .088 9.000 1 .003 .768 

country(3) .265 .084 9.853 1 .002 1.303 

country(4) -1.244 .234 28.188 1 .000 .288 

country(5) .187 .085 4.834 1 .028 1.206 

country(6) -.111 .090 1.523 1 .217 .895 

Constant -1.702 1.195 2.028 1 .154 .182 

a. Variable(s) entered on step 1: b3_Size, Age_of_CEO, Gender_of_CEO, Belong_to_group, country. 
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Model 2 

Control variable:  

Size of the firm  

Country  

Age of the CEO 

Gender of the current CEO  

Does your firm belong to a group?  

 

Dependent variable: Filing a patent 

Independent variable: Family involvement  

 

 
 

LOGISTIC REGRESSION VARIABLES c17_m_c1_Patent 

  /METHOD=ENTER b3_Size Age_of_CEO Gender_of_CEO Belong_to_group country 

b4_2_2_family 

  /CONTRAST (country)=Indicator 

  /CONTRAST (Belong_to_group)=Indicator 

  /CONTRAST (Gender_of_CEO)=Indicator 

  /CRITERIA=PIN(.05) POUT(.10) ITERATE(20) CUT(.5). 

 

 

 

 
Logistic Regression 
 

 

 

Notes 

Output Created 18-MAY-2018 23:24:26 

Comments  

Input Data C:\Users\Salma 

Dlai\Desktop\data 

analysis\new versions\test 

3.sav 

Active Dataset DataSet1 

Filter <none> 

Weight <none> 

Split File <none> 

N of Rows in Working Data 

File 

14759 

Missing Value Handling Definition of Missing User-defined missing values 

are treated as missing 
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Syntax LOGISTIC REGRESSION 

VARIABLES 

c17_m_c1_Patent 

  /METHOD=ENTER b3_Size 

Age_of_CEO Gender_of_CEO 

Belong_to_group country 

b4_2_2_family 

  /CONTRAST 

(country)=Indicator 

  /CONTRAST 

(Belong_to_group)=Indicator 

  /CONTRAST 

(Gender_of_CEO)=Indicator 

  /CRITERIA=PIN(.05) 

POUT(.10) ITERATE(20) 

CUT(.5). 

Resources Processor Time 00:00:00.14 

Elapsed Time 00:00:00.14 

 

 

Case Processing Summary 

Unweighted Casesa N Percent 

Selected Cases Included in Analysis 9674 65.5 

Missing Cases 5085 34.5 

Total 14759 100.0 

Unselected Cases 0 .0 

Total 14759 100.0 

a. If weight is in effect, see classification table for the total number of 

cases. 

 

 

Dependent Variable 

Encoding 

Original Value Internal Value 

0 0 

1 1 

 

 

 

 



63 
 

Categorical Variables Codings 

 Frequency 

Parameter coding 

(1) (2) (3) (4) (5) (6) 

country AUT 295 1.000 .000 .000 .000 .000 .000 

FRA 1465 .000 1.000 .000 .000 .000 .000 

GER 2048 .000 .000 1.000 .000 .000 .000 

HUN 378 .000 .000 .000 1.000 .000 .000 

ITA 2886 .000 .000 .000 .000 1.000 .000 

SPA 1785 .000 .000 .000 .000 .000 1.000 

UK 817 .000 .000 .000 .000 .000 .000 

Belong_to_group 1 1054 1.000 .000     

2 471 .000 1.000     

3 8149 .000 .000     

Gender_of_CEO 1 8823 1.000 .000     

2 849 .000 1.000     

9999999999 2 .000 .000     

 

 

 
Block 0: Beginning Block 
 

 

 

Classification Tablea,b 

 

Observed 

Predicted 

 
c17_m_c1_Patent Percentage 

Correct 
 

0 1 

Step 0 c17_m_c1_Patent 0 8540 0 100.0 

1 1134 0 .0 

Overall Percentage   88.3 

a. Constant is included in the model. 

b. The cut value is .500 

 

 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

Step 0 Constant -2.019 .032 4080.766 1 .000 .133 
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Variables not in the Equationa 

 Score df Sig. 

Step 0 Variables b3_Size 147.815 1 .000 

Age_of_CEO 7.735 1 .005 

Gender_of_CEO 11.155 2 .004 

Gender_of_CEO(1) 11.024 1 .001 

Gender_of_CEO(2) 10.874 1 .001 

Belong_to_group 97.023 2 .000 

Belong_to_group(1) 40.128 1 .000 

Belong_to_group(2) 49.255 1 .000 

country 47.182 6 .000 

country(1) 1.860 1 .173 

country(2) 11.660 1 .001 

country(3) 2.378 1 .123 

country(4) 19.842 1 .000 

country(5) 17.582 1 .000 

country(6) .696 1 .404 

b4_2_2_family 7.626 1 .006 

a. Residual Chi-Squares are not computed because of redundancies. 

 

 

 
Block 1: Method = Enter 
 

 

 

Omnibus Tests of Model Coefficients 

 Chi-square df Sig. 

Step 1 Step 282.490 13 .000 

Block 282.490 13 .000 

Model 282.490 13 .000 

 

 

Model Summary 

Step -2 Log likelihood 

Cox & Snell R 

Square 

Nagelkerke R 

Square 

1 6708.950a .029 .056 

a. Estimation terminated at iteration number 20 because 

maximum iterations has been reached. Final solution cannot be 

found. 
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Classification Tablea 

 

Observed 

Predicted 

 
c17_m_c1_Patent Percentage 

Correct 
 

0 1 

Step 1 c17_m_c1_Patent 0 8518 22 99.7 

1 1106 28 2.5 

Overall Percentage   88.3 

a. The cut value is .500 

 

 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

Step 1a b3_Size .002 .000 83.030 1 .000 1.002 

Age_of_CEO .000 .000 5.920 1 .015 1.000 

Gender_of_CEO   6.122 2 .047  

Gender_of_CEO(1) 19.110 28432.529 .000 1 .999 199233823.125 

Gender_of_CEO(2) 18.787 28432.529 .000 1 .999 144266100.113 

Belong_to_group   35.594 2 .000  

Belong_to_group(1) .424 .096 19.657 1 .000 1.528 

Belong_to_group(2) .610 .129 22.209 1 .000 1.840 

country   48.101 6 .000  

country(1) .320 .205 2.438 1 .118 1.377 

country(2) -.261 .150 3.048 1 .081 .770 

country(3) .156 .135 1.329 1 .249 1.169 

country(4) -.951 .275 11.926 1 .001 .386 

country(5) .297 .129 5.306 1 .021 1.346 

country(6) .089 .139 .408 1 .523 1.093 

b4_2_2_family -.005 .007 .443 1 .505 .995 

Constant -21.425 28432.529 .000 1 .999 .000 

a. Variable(s) entered on step 1: b3_Size, Age_of_CEO, Gender_of_CEO, Belong_to_group, country, b4_2_2_family. 
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Model 3 

Control variable:  

Size of the firm  

Country  

Age of the CEO 

Gender of the current CEO  

Does your firm belong to a group?  

 

Dependent variable: Filing a patent 

Independent variables: R&D turnover  

 

 
 

LOGISTIC REGRESSION VARIABLES c17_m_c1_Patent 

  /METHOD=ENTER b3_Size Age_of_CEO Gender_of_CEO Belong_to_group country 

c21_Turnover_RampD 

  /CONTRAST (country)=Indicator 

  /CONTRAST (Belong_to_group)=Indicator 

  /CONTRAST (Gender_of_CEO)=Indicator 

  /CRITERIA=PIN(.05) POUT(.10) ITERATE(20) CUT(.5). 

 

 

 

 
Logistic Regression 
 

 

 

Notes 

Output Created 18-MAY-2018 23:25:13 

Comments  

Input Data C:\Users\Salma 

Dlai\Desktop\data 

analysis\new versions\test 

3.sav 

Active Dataset DataSet1 

Filter <none> 

Weight <none> 

Split File <none> 

N of Rows in Working Data 

File 

14759 

Missing Value Handling Definition of Missing User-defined missing values 

are treated as missing 
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Syntax LOGISTIC REGRESSION 

VARIABLES 

c17_m_c1_Patent 

  /METHOD=ENTER b3_Size 

Age_of_CEO Gender_of_CEO 

Belong_to_group country 

c21_Turnover_RampD 

  /CONTRAST 

(country)=Indicator 

  /CONTRAST 

(Belong_to_group)=Indicator 

  /CONTRAST 

(Gender_of_CEO)=Indicator 

  /CRITERIA=PIN(.05) 

POUT(.10) ITERATE(20) 

CUT(.5). 

Resources Processor Time 00:00:00.08 

Elapsed Time 00:00:00.09 

 

 

Case Processing Summary 

Unweighted Casesa N Percent 

Selected Cases Included in Analysis 7525 51.0 

Missing Cases 7234 49.0 

Total 14759 100.0 

Unselected Cases 0 .0 

Total 14759 100.0 

a. If weight is in effect, see classification table for the total number of 

cases. 

 

 

Dependent Variable 

Encoding 

Original Value Internal Value 

0 0 

1 1 
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Categorical Variables Codings 

 Frequency 

Parameter coding 

(1) (2) (3) (4) (5) (6) 

country AUT 245 1.000 .000 .000 .000 .000 .000 

FRA 1506 .000 1.000 .000 .000 .000 .000 

GER 1601 .000 .000 1.000 .000 .000 .000 

HUN 131 .000 .000 .000 1.000 .000 .000 

ITA 1661 .000 .000 .000 .000 1.000 .000 

SPA 1300 .000 .000 .000 .000 .000 1.000 

UK 1081 .000 .000 .000 .000 .000 .000 

Belong_to_group 1 1251 1.000 .000     

2 829 .000 1.000     

3 5445 .000 .000     

Gender_of_CEO 1 7010 1.000 .000     

2 513 .000 1.000     

9999999999 2 .000 .000     

 

 

 
Block 0: Beginning Block 
 

 

 

Classification Tablea,b 

 

Observed 

Predicted 

 
c17_m_c1_Patent Percentage 

Correct 
 

0 1 

Step 0 c17_m_c1_Patent 0 5792 0 100.0 

1 1733 0 .0 

Overall Percentage   77.0 

a. Constant is included in the model. 

b. The cut value is .500 

 

 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

Step 0 Constant -1.207 .027 1942.067 1 .000 .299 
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Variables not in the Equationa 

 Score df Sig. 

Step 0 Variables b3_Size 133.367 1 .000 

Age_of_CEO 5.756 1 .016 

Gender_of_CEO 20.763 2 .000 

Gender_of_CEO(1) 19.387 1 .000 

Gender_of_CEO(2) 19.977 1 .000 

Belong_to_group 138.217 2 .000 

Belong_to_group(1) 27.958 1 .000 

Belong_to_group(2) 90.998 1 .000 

country 49.489 6 .000 

country(1) 12.132 1 .000 

country(2) 4.451 1 .035 

country(3) 16.270 1 .000 

country(4) 11.458 1 .001 

country(5) .053 1 .819 

country(6) 11.780 1 .001 

c21_Turnover_R&amp;D 1.642 1 .200 

a. Residual Chi-Squares are not computed because of redundancies. 

 

 

 
Block 1: Method = Enter 
 

 

 

Omnibus Tests of Model Coefficients 

 Chi-square df Sig. 

Step 1 Step 315.449 13 .000 

Block 315.449 13 .000 

Model 315.449 13 .000 

 

 

Model Summary 

Step -2 Log likelihood 

Cox & Snell R 

Square 

Nagelkerke R 

Square 

1 7806.093a .041 .062 

a. Estimation terminated at iteration number 5 because 

parameter estimates changed by less than .001. 
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Classification Tablea 

 

Observed 

Predicted 

 
c17_m_c1_Patent Percentage 

Correct 
 

0 1 

Step 1 c17_m_c1_Patent 0 5747 45 99.2 

1 1672 61 3.5 

Overall Percentage   77.2 

a. The cut value is .500 

 

 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

Step 1a b3_Size .001 .000 61.691 1 .000 1.001 

Age_of_CEO .000 .000 3.379 1 .066 1.000 

Gender_of_CEO   12.788 2 .002  

Gender_of_CEO(1) -.678 1.482 .209 1 .647 .508 

Gender_of_CEO(2) -1.137 1.487 .584 1 .445 .321 

Belong_to_group   78.179 2 .000  

Belong_to_group(1) .411 .075 30.043 1 .000 1.508 

Belong_to_group(2) .697 .086 65.230 1 .000 2.007 

country   54.636 6 .000  

country(1) .358 .159 5.083 1 .024 1.430 

country(2) -.239 .098 5.924 1 .015 .787 

country(3) .210 .094 5.011 1 .025 1.234 

country(4) -1.050 .300 12.261 1 .000 .350 

country(5) .095 .095 1.005 1 .316 1.100 

country(6) -.184 .103 3.222 1 .073 .832 

c21_Turnover_R&amp;D .000 .000 1.259 1 .262 1.000 

Constant -.768 1.484 .268 1 .605 .464 

a. Variable(s) entered on step 1: b3_Size, Age_of_CEO, Gender_of_CEO, Belong_to_group, country, 

c21_Turnover_R&amp;D. 
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Model 4 

Control variable:  

Size of the firm  

Country  

Age of the CEO 

Gender of the current CEO  

Does your firm belong to a group?  

 

Dependent variable: Filing a patent 

Independent variable: R&D turnover * Family involvement 

 
 

LOGISTIC REGRESSION VARIABLES c17_m_c1_Patent 

  /METHOD=ENTER b3_Size Age_of_CEO Gender_of_CEO Belong_to_group country 

RD_Family 

  /CONTRAST (country)=Indicator 

  /CONTRAST (Belong_to_group)=Indicator 

  /CONTRAST (Gender_of_CEO)=Indicator 

  /CRITERIA=PIN(.05) POUT(.10) ITERATE(20) CUT(.5). 

 

 

 

 
Logistic Regression 
 

 

 

Notes 

Output Created 18-MAY-2018 23:26:33 

Comments  

Input Data C:\Users\Salma 

Dlai\Desktop\data 

analysis\new versions\test 

3.sav 

Active Dataset DataSet1 

Filter <none> 

Weight <none> 

Split File <none> 

N of Rows in Working Data 

File 

14759 

Missing Value Handling Definition of Missing User-defined missing values 

are treated as missing 



72 
 

Syntax LOGISTIC REGRESSION 

VARIABLES 

c17_m_c1_Patent 

  /METHOD=ENTER b3_Size 

Age_of_CEO Gender_of_CEO 

Belong_to_group country 

RD_Family 

  /CONTRAST 

(country)=Indicator 

  /CONTRAST 

(Belong_to_group)=Indicator 

  /CONTRAST 

(Gender_of_CEO)=Indicator 

  /CRITERIA=PIN(.05) 

POUT(.10) ITERATE(20) 

CUT(.5). 

Resources Processor Time 00:00:00.05 

Elapsed Time 00:00:00.05 

 

 

Case Processing Summary 

Unweighted Casesa N Percent 

Selected Cases Included in Analysis 5839 39.6 

Missing Cases 8920 60.4 

Total 14759 100.0 

Unselected Cases 0 .0 

Total 14759 100.0 

a. If weight is in effect, see classification table for the total number of 

cases. 

 

 

Dependent Variable 

Encoding 

Original Value Internal Value 

0 0 

1 1 
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Categorical Variables Codings 

 Frequency 

Parameter coding 

(1) (2) (3) (4) (5) (6) 

country AUT 180 1.000 .000 .000 .000 .000 .000 

FRA 847 .000 1.000 .000 .000 .000 .000 

GER 1284 .000 .000 1.000 .000 .000 .000 

HUN 214 .000 .000 .000 1.000 .000 .000 

ITA 1939 .000 .000 .000 .000 1.000 .000 

SPA 980 .000 .000 .000 .000 .000 1.000 

UK 395 .000 .000 .000 .000 .000 .000 

Belong_to_group 1 853 1.000 .000     

2 421 .000 1.000     

3 4565 .000 .000     

Gender_of_CEO 1 5369 1.000      

2 470 .000      

 

 

 
Block 0: Beginning Block 
 

 

 

Classification Tablea,b 

 

Observed 

Predicted 

 
c17_m_c1_Patent Percentage 

Correct 
 

0 1 

Step 0 c17_m_c1_Patent 0 4804 0 100.0 

1 1035 0 .0 

Overall Percentage   82.3 

a. Constant is included in the model. 

b. The cut value is .500 

 

 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

Step 0 Constant -1.535 .034 2006.543 1 .000 .215 
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Variables not in the Equationa 

 Score df Sig. 

Step 0 Variables b3_Size 74.812 1 .000 

Age_of_CEO 4.412 1 .036 

Gender_of_CEO(1) 11.834 1 .001 

Belong_to_group 22.388 2 .000 

Belong_to_group(1) 6.762 1 .009 

Belong_to_group(2) 13.154 1 .000 

country 36.415 6 .000 

country(1) 5.749 1 .016 

country(2) 5.983 1 .014 

country(3) 1.842 1 .175 

country(4) 22.368 1 .000 

country(5) 3.662 1 .056 

country(6) .274 1 .600 

RD_Family .215 1 .643 

a. Residual Chi-Squares are not computed because of redundancies. 

 

 

 
Block 1: Method = Enter 
 

 

 

Omnibus Tests of Model Coefficients 

 Chi-square df Sig. 

Step 1 Step 172.595 12 .000 

Block 172.595 12 .000 

Model 172.595 12 .000 

 

 

Model Summary 

Step -2 Log likelihood 

Cox & Snell R 

Square 

Nagelkerke R 

Square 

1 5283.456a .029 .048 

a. Estimation terminated at iteration number 5 because 

parameter estimates changed by less than .001. 
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Classification Tablea 

 

Observed 

Predicted 

 
c17_m_c1_Patent Percentage 

Correct 
 

0 1 

Step 1 c17_m_c1_Patent 0 4784 20 99.6 

1 1008 27 2.6 

Overall Percentage   82.4 

a. The cut value is .500 

 

 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

Step 1a b3_Size .002 .000 62.338 1 .000 1.002 

Age_of_CEO .000 .000 3.577 1 .059 1.000 

Gender_of_CEO(1) .423 .148 8.118 1 .004 1.526 

Belong_to_group   3.560 2 .169  

Belong_to_group(1) .106 .100 1.126 1 .289 1.112 

Belong_to_group(2) .229 .132 3.003 1 .083 1.258 

country   33.757 6 .000  

country(1) .279 .219 1.622 1 .203 1.322 

country(2) -.329 .165 3.978 1 .046 .719 

country(3) -.049 .150 .104 1 .747 .953 

country(4) -1.393 .326 18.231 1 .000 .248 

country(5) .029 .144 .039 1 .843 1.029 

country(6) -.106 .157 .457 1 .499 .899 

RD_Family .000 .000 .037 1 .847 1.000 

Constant -2.020 .194 107.932 1 .000 .133 

a. Variable(s) entered on step 1: b3_Size, Age_of_CEO, Gender_of_CEO, Belong_to_group, country, RD_Family. 
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Model 5 

Control variable:  

Size of the firm  

Country  

Age of the CEO 

Gender of the current CEO  

Does your firm belong to a group?  

 

Dependent variable: Filing a patent 

Independent variables: 

• Family involvement  

• R&D turnover  

• R&D turnover * Family involvement 

 

 
 

LOGISTIC REGRESSION VARIABLES c17_m_c1_Patent 

  /METHOD=ENTER b3_Size Age_of_CEO Gender_of_CEO Belong_to_group country 

b4_2_2_family RD_Family 

    c21_Turnover_RampD 

  /CONTRAST (country)=Indicator 

  /CONTRAST (Belong_to_group)=Indicator 

  /CONTRAST (Gender_of_CEO)=Indicator 

  /CRITERIA=PIN(.05) POUT(.10) ITERATE(20) CUT(.5). 

 

 

 

 
Logistic Regression 
 

 

 

Notes 

Output Created 18-MAY-2018 23:28:06 

Comments  

Input Data C:\Users\Salma 

Dlai\Desktop\data 

analysis\new versions\test 

3.sav 

Active Dataset DataSet1 

Filter <none> 

Weight <none> 

Split File <none> 

N of Rows in Working Data 

File 

14759 
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Missing Value Handling Definition of Missing User-defined missing values 

are treated as missing 

Syntax LOGISTIC REGRESSION 

VARIABLES 

c17_m_c1_Patent 

  /METHOD=ENTER b3_Size 

Age_of_CEO Gender_of_CEO 

Belong_to_group country 

b4_2_2_family RD_Family 

    c21_Turnover_RampD 

  /CONTRAST 

(country)=Indicator 

  /CONTRAST 

(Belong_to_group)=Indicator 

  /CONTRAST 

(Gender_of_CEO)=Indicator 

  /CRITERIA=PIN(.05) 

POUT(.10) ITERATE(20) 

CUT(.5). 

Resources Processor Time 00:00:00.06 

Elapsed Time 00:00:00.06 

 

 

Warnings 

Due to redundancies, degrees of freedom have been reduced for one 

or more variables. 

 

 

Case Processing Summary 

Unweighted Casesa N Percent 

Selected Cases Included in Analysis 4760 32.3 

Missing Cases 9999 67.7 

Total 14759 100.0 

Unselected Cases 0 .0 

Total 14759 100.0 

a. If weight is in effect, see classification table for the total number of 

cases. 

 

 

 



78 
 

Dependent Variable 

Encoding 

Original Value Internal Value 

0 0 

1 1 

 

 

Categorical Variables Codings 

 Frequency 

Parameter coding 

(1) (2) (3) (4) (5) (6) 

country AUT 145 1.000 .000 .000 .000 .000 .000 

FRA 717 .000 1.000 .000 .000 .000 .000 

GER 1028 .000 .000 1.000 .000 .000 .000 

HUN 87 .000 .000 .000 1.000 .000 .000 

ITA 1578 .000 .000 .000 .000 1.000 .000 

SPA 810 .000 .000 .000 .000 .000 1.000 

UK 395 .000 .000 .000 .000 .000 .000 

Belong_to_group 1 670 1.000 .000     

2 285 .000 1.000     

3 3805 .000 .000     

Gender_of_CEO 1 4373 1.000      

2 387 .000      

 

 

 
Block 0: Beginning Block 
 

 

 

Classification Tablea,b 

 

Observed 

Predicted 

 
c17_m_c1_Patent Percentage 

Correct 
 

0 1 

Step 0 c17_m_c1_Patent 0 3767 0 100.0 

1 993 0 .0 

Overall Percentage   79.1 

a. Constant is included in the model. 

b. The cut value is .500 

 

 



79 
 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

Step 0 Constant -1.333 .036 1396.999 1 .000 .264 

 

 

Variables not in the Equationa 

 Score df Sig. 

Step 0 Variables b3_Size 59.489 1 .000 

Age_of_CEO 4.121 1 .042 

Gender_of_CEO(1) 10.422 1 .001 

Belong_to_group 38.651 2 .000 

Belong_to_group(1) 9.614 1 .002 

Belong_to_group(2) 25.439 1 .000 

country 22.975 6 .001 

country(1) 4.097 1 .043 

country(2) 7.025 1 .008 

country(3) 3.489 1 .062 

country(4) 4.710 1 .030 

country(5) 4.127 1 .042 

country(6) 1.518 1 .218 

b4_2_2_family 3.545 1 .060 

RD_Family .264 1 .608 

c21_Turnover_R&amp;D .264 1 .608 

a. Residual Chi-Squares are not computed because of redundancies. 

 

 

 
Block 1: Method = Enter 
 

 

 

Omnibus Tests of Model Coefficients 

 Chi-square df Sig. 

Step 1 Step 147.347 13 .000 

Block 147.347 13 .000 

Model 147.347 13 .000 
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Model Summary 

Step -2 Log likelihood 

Cox & Snell R 

Square 

Nagelkerke R 

Square 

1 4727.977a .030 .048 

a. Estimation terminated at iteration number 5 because 

parameter estimates changed by less than .001. 

 

 

Classification Tablea 

 

Observed 

Predicted 

 
c17_m_c1_Patent Percentage 

Correct 
 

0 1 

Step 1 c17_m_c1_Patent 0 3742 25 99.3 

1 954 39 3.9 

Overall Percentage   79.4 

a. The cut value is .500 

 

 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

Step 1a b3_Size .002 .000 47.999 1 .000 1.002 

Age_of_CEO .000 .000 3.548 1 .060 1.000 

Gender_of_CEO(1) .397 .151 6.927 1 .008 1.488 

Belong_to_group   9.054 2 .011  

Belong_to_group(1) .197 .105 3.555 1 .059 1.218 

Belong_to_group(2) .388 .147 7.027 1 .008 1.475 

country   21.164 6 .002  

country(1) .448 .230 3.801 1 .051 1.565 

country(2) -.167 .167 1.004 1 .316 .846 

country(3) .190 .152 1.561 1 .212 1.209 

country(4) -.610 .363 2.827 1 .093 .544 

country(5) .232 .145 2.544 1 .111 1.261 

country(6) .054 .159 .116 1 .734 1.056 

b4_2_2_family -.007 .002 8.757 1 .003 .993 

RD_Family .000 .000 .040 1 .841 1.000 

Constant -1.998 .196 103.544 1 .000 .136 

a. Variable(s) entered on step 1: b3_Size, Age_of_CEO, Gender_of_CEO, Belong_to_group, country, 

b4_2_2_family, RD_Family. 
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Model 6 
Control variable:  

Size of the firm  

Country  

Age of the CEO 

Gender of the current CEO  

Does your firm belong to a group?  

 

Dependent variable: Filing a patent 

Independent variables: R&D carried in-house  

 

 
 

LOGISTIC REGRESSION VARIABLES c17_m_c1_Patent 

  /METHOD=ENTER b3_Size Age_of_CEO Gender_of_CEO Belong_to_group 

c20_m_c1_RampD_In country 

  /CONTRAST (country)=Indicator 

  /CONTRAST (Belong_to_group)=Indicator 

  /CONTRAST (Gender_of_CEO)=Indicator 

  /CRITERIA=PIN(.05) POUT(.10) ITERATE(20) CUT(.5). 

 

 

 

 
Logistic Regression 
 

 

 

Notes 

Output Created 18-MAY-2018 23:30:28 

Comments  

Input Data C:\Users\Salma 

Dlai\Desktop\data 

analysis\new versions\test 

3.sav 

Active Dataset DataSet1 

Filter <none> 

Weight <none> 

Split File <none> 

N of Rows in Working Data 

File 

14759 

Missing Value Handling Definition of Missing User-defined missing values 

are treated as missing 
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Syntax LOGISTIC REGRESSION 

VARIABLES 

c17_m_c1_Patent 

  /METHOD=ENTER b3_Size 

Age_of_CEO Gender_of_CEO 

Belong_to_group 

c20_m_c1_RampD_In country 

  /CONTRAST 

(country)=Indicator 

  /CONTRAST 

(Belong_to_group)=Indicator 

  /CONTRAST 

(Gender_of_CEO)=Indicator 

  /CRITERIA=PIN(.05) 

POUT(.10) ITERATE(20) 

CUT(.5). 

Resources Processor Time 00:00:00.06 

Elapsed Time 00:00:00.09 

 

 

Case Processing Summary 

Unweighted Casesa N Percent 

Selected Cases Included in Analysis 14718 99.7 

Missing Cases 41 .3 

Total 14759 100.0 

Unselected Cases 0 .0 

Total 14759 100.0 

a. If weight is in effect, see classification table for the total number of 

cases. 

 

 

Dependent Variable 

Encoding 

Original Value Internal Value 

0 0 

1 1 
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Categorical Variables Codings 

 Frequency 

Parameter coding 

(1) (2) (3) (4) (5) (6) 

country AUT 443 1.000 .000 .000 .000 .000 .000 

FRA 2973 .000 1.000 .000 .000 .000 .000 

GER 2935 .000 .000 1.000 .000 .000 .000 

HUN 488 .000 .000 .000 1.000 .000 .000 

ITA 3020 .000 .000 .000 .000 1.000 .000 

SPA 2832 .000 .000 .000 .000 .000 1.000 

UK 2027 .000 .000 .000 .000 .000 .000 

Belong_to_group 1 1958 1.000 .000     

2 1293 .000 1.000     

3 11467 .000 .000     

Gender_of_CEO 1 13591 1.000 .000     

2 1123 .000 1.000     

9999999999 4 .000 .000     

 

 

 
Block 0: Beginning Block 
 

 

 

Classification Tablea,b 

 

Observed 

Predicted 

 
c17_m_c1_Patent Percentage 

Correct 
 

0 1 

Step 0 c17_m_c1_Patent 0 12768 0 100.0 

1 1950 0 .0 

Overall Percentage   86.8 

a. Constant is included in the model. 

b. The cut value is .500 

 

 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

Step 0 Constant -1.879 .024 5973.299 1 .000 .153 
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Variables not in the Equationa 

 Score df Sig. 

Step 0 Variables b3_Size 190.088 1 .000 

Age_of_CEO 8.244 1 .004 

Gender_of_CEO 24.715 2 .000 

Gender_of_CEO(1) 23.765 1 .000 

Gender_of_CEO(2) 24.265 1 .000 

Belong_to_group 312.290 2 .000 

Belong_to_group(1) 86.064 1 .000 

Belong_to_group(2) 190.480 1 .000 

c20_m_c1_R&amp;D_In 1322.999 1 .000 

country 85.641 6 .000 

country(1) 15.099 1 .000 

country(2) 8.065 1 .005 

country(3) 20.353 1 .000 

country(4) 35.143 1 .000 

country(5) 3.236 1 .072 

country(6) 12.892 1 .000 

a. Residual Chi-Squares are not computed because of redundancies. 

 

 

 
Block 1: Method = Enter 
 

 

 

Omnibus Tests of Model Coefficients 

 Chi-square df Sig. 

Step 1 Step 1739.397 13 .000 

Block 1739.397 13 .000 

Model 1739.397 13 .000 

 

 

Model Summary 

Step -2 Log likelihood 

Cox & Snell R 

Square 

Nagelkerke R 

Square 

1 9772.857a .111 .205 

a. Estimation terminated at iteration number 6 because 

parameter estimates changed by less than .001. 
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Classification Tablea 

 

Observed 

Predicted 

 
c17_m_c1_Patent Percentage 

Correct 
 

0 1 

Step 1 c17_m_c1_Patent 0 12749 19 99.9 

1 1906 44 2.3 

Overall Percentage   86.9 

a. The cut value is .500 

 

 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

Step 1a b3_Size .000 .000 37.652 1 .000 1.000 

Age_of_CEO .000 .000 2.999 1 .083 1.000 

Gender_of_CEO   11.442 2 .003  

Gender_of_CEO(1) -.493 1.326 .138 1 .710 .611 

Gender_of_CEO(2) -.882 1.331 .439 1 .508 .414 

Belong_to_group   146.976 2 .000  

Belong_to_group(1) .495 .070 49.966 1 .000 1.641 

Belong_to_group(2) .887 .079 125.628 1 .000 2.429 

c20_m_c1_R&amp;D_In 2.039 .068 892.333 1 .000 7.686 

country   57.444 6 .000  

country(1) .423 .148 8.225 1 .004 1.527 

country(2) -.233 .092 6.460 1 .011 .792 

country(3) .240 .088 7.463 1 .006 1.271 

country(4) -.730 .242 9.078 1 .003 .482 

country(5) .178 .089 4.048 1 .044 1.195 

country(6) .028 .094 .087 1 .769 1.028 

Constant -3.001 1.329 5.097 1 .024 .050 

a. Variable(s) entered on step 1: b3_Size, Age_of_CEO, Gender_of_CEO, Belong_to_group, c20_m_c1_R&amp;D_In, 

country. 
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Model 7 

Control variable:  

Size of the firm  

Country  

Age of the CEO 

Gender of the current CEO  

Does your firm belong to a group?  

 

 

Dependent variable: Filing a patent 

Independent variables: R&D carried in-house * Family involvement 

 

 
 

LOGISTIC REGRESSION VARIABLES c17_m_c1_Patent 

  /METHOD=ENTER b3_Size Age_of_CEO Gender_of_CEO Belong_to_group 

RDin_family country 

  /CONTRAST (country)=Indicator 

  /CONTRAST (Belong_to_group)=Indicator 

  /CONTRAST (Gender_of_CEO)=Indicator 

  /CRITERIA=PIN(.05) POUT(.10) ITERATE(20) CUT(.5). 

 

 

 

 
Logistic Regression 
 

 

 

Notes 

Output Created 18-MAY-2018 23:31:34 

Comments  

Input Data C:\Users\Salma 

Dlai\Desktop\data 

analysis\new versions\test 

3.sav 

Active Dataset DataSet1 

Filter <none> 

Weight <none> 

Split File <none> 

N of Rows in Working Data 

File 

14759 

Missing Value Handling Definition of Missing User-defined missing values 

are treated as missing 
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Syntax LOGISTIC REGRESSION 

VARIABLES 

c17_m_c1_Patent 

  /METHOD=ENTER b3_Size 

Age_of_CEO Gender_of_CEO 

Belong_to_group RDin_family 

country 

  /CONTRAST 

(country)=Indicator 

  /CONTRAST 

(Belong_to_group)=Indicator 

  /CONTRAST 

(Gender_of_CEO)=Indicator 

  /CRITERIA=PIN(.05) 

POUT(.10) ITERATE(20) 

CUT(.5). 

Resources Processor Time 00:00:00.13 

Elapsed Time 00:00:00.14 

 

 

Case Processing Summary 

Unweighted Casesa N Percent 

Selected Cases Included in Analysis 12115 82.1 

Missing Cases 2644 17.9 

Total 14759 100.0 

Unselected Cases 0 .0 

Total 14759 100.0 

a. If weight is in effect, see classification table for the total number of 

cases. 

 

 

Dependent Variable 

Encoding 

Original Value Internal Value 

0 0 

1 1 
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Categorical Variables Codings 

 Frequency 

Parameter coding 

(1) (2) (3) (4) (5) (6) 

country AUT 347 1.000 .000 .000 .000 .000 .000 

FRA 2217 .000 1.000 .000 .000 .000 .000 

GER 2391 .000 .000 1.000 .000 .000 .000 

HUN 452 .000 .000 .000 1.000 .000 .000 

ITA 2944 .000 .000 .000 .000 1.000 .000 

SPA 2395 .000 .000 .000 .000 .000 1.000 

UK 1369 .000 .000 .000 .000 .000 .000 

Belong_to_group 1 1407 1.000 .000     

2 798 .000 1.000     

3 9910 .000 .000     

Gender_of_CEO 1 11104 1.000 .000     

2 1009 .000 1.000     

9999999999 2 .000 .000     

 

 

 
Block 0: Beginning Block 
 

 

 

Classification Tablea,b 

 

Observed 

Predicted 

 
c17_m_c1_Patent Percentage 

Correct 
 

0 1 

Step 0 c17_m_c1_Patent 0 10887 0 100.0 

1 1228 0 .0 

Overall Percentage   89.9 

a. Constant is included in the model. 

b. The cut value is .500 

 

 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

Step 0 Constant -2.182 .030 5254.911 1 .000 .113 
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Variables not in the Equationa 

 Score df Sig. 

Step 0 Variables b3_Size 48.785 1 .000 

Age_of_CEO 5.230 1 .022 

Gender_of_CEO 9.066 2 .011 

Gender_of_CEO(1) 8.945 1 .003 

Gender_of_CEO(2) 8.829 1 .003 

Belong_to_group 78.164 2 .000 

Belong_to_group(1) 32.189 1 .000 

Belong_to_group(2) 38.476 1 .000 

RDin_family 13.671 1 .000 

country 102.251 6 .000 

country(1) 7.161 1 .007 

country(2) 27.796 1 .000 

country(3) 5.027 1 .025 

country(4) 20.949 1 .000 

country(5) 50.841 1 .000 

country(6) 1.605 1 .205 

a. Residual Chi-Squares are not computed because of redundancies. 

 

 

 
Block 1: Method = Enter 
 

 

 

Omnibus Tests of Model Coefficients 

 Chi-square df Sig. 

Step 1 Step 321.905 13 .000 

Block 321.905 13 .000 

Model 321.905 13 .000 

 

 

Model Summary 

Step -2 Log likelihood 

Cox & Snell R 

Square 

Nagelkerke R 

Square 

1 7627.115a .026 .054 

a. Estimation terminated at iteration number 20 because 

maximum iterations has been reached. Final solution cannot be 

found. 
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Classification Tablea 

 

Observed 

Predicted 

 
c17_m_c1_Patent Percentage 

Correct 
 

0 1 

Step 1 c17_m_c1_Patent 0 10872 15 99.9 

1 1220 8 .7 

Overall Percentage   89.8 

a. The cut value is .500 

 

 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

Step 1a b3_Size .000 .000 8.446 1 .004 1.000 

Age_of_CEO .000 .000 3.665 1 .056 1.000 

Gender_of_CEO   7.048 2 .029  

Gender_of_CEO(1) 18.946 28551.845 .000 1 .999 169088550.347 

Gender_of_CEO(2) 18.613 28551.845 .000 1 .999 121160385.492 

Belong_to_group   83.949 2 .000  

Belong_to_group(1) .539 .088 37.528 1 .000 1.713 

Belong_to_group(2) .832 .107 60.194 1 .000 2.298 

RDin_family .151 .017 74.622 1 .000 1.163 

country   102.111 6 .000  

country(1) .759 .185 16.792 1 .000 2.137 

country(2) -.092 .133 .476 1 .490 .912 

country(3) .525 .122 18.428 1 .000 1.690 

country(4) -.741 .273 7.355 1 .007 .477 

country(5) .665 .117 32.208 1 .000 1.945 

country(6) .305 .125 5.918 1 .015 1.356 

Constant -21.742 28551.845 .000 1 .999 .000 

a. Variable(s) entered on step 1: b3_Size, Age_of_CEO, Gender_of_CEO, Belong_to_group, RDin_family, country. 
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Model 8 

 Control variable:  

Size of the firm  

Country  

Age of the CEO 

Gender of the current CEO  

Does your firm belong to a group?  

 

Dependent variable: Filing a patent 

Independent variables:  

• R&D turnover 

• Family involvement  

• R&D carried in-house * Family involvement 

•  
•  

• LOGISTIC REGRESSION VARIABLES c17_m_c1_Patent 

•   /METHOD=ENTER b3_Size Age_of_CEO Gender_of_CEO Belong_to_group 

country RDin_family b4_2_2_family 

•     c21_Turnover_RampD 

•   /CONTRAST (country)=Indicator 

•   /CONTRAST (Belong_to_group)=Indicator 

•   /CONTRAST (Gender_of_CEO)=Indicator 

•   /CRITERIA=PIN(.05) POUT(.10) ITERATE(20) CUT(.5). 

•  

•  

•  

•  

• Logistic Regression 

•  

•  

•  

Notes 

Output Created 18-MAY-2018 23:32:57 

Comments  

Input Data C:\Users\Salma 

Dlai\Desktop\data 

analysis\new versions\test 

3.sav 

Active Dataset DataSet1 

Filter <none> 

Weight <none> 

Split File <none> 
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N of Rows in Working Data 

File 

14759 

Missing Value Handling Definition of Missing User-defined missing values 

are treated as missing 

Syntax LOGISTIC REGRESSION 

VARIABLES 

c17_m_c1_Patent 

  /METHOD=ENTER b3_Size 

Age_of_CEO Gender_of_CEO 

Belong_to_group country 

RDin_family b4_2_2_family 

    c21_Turnover_RampD 

  /CONTRAST 

(country)=Indicator 

  /CONTRAST 

(Belong_to_group)=Indicator 

  /CONTRAST 

(Gender_of_CEO)=Indicator 

  /CRITERIA=PIN(.05) 

POUT(.10) ITERATE(20) 

CUT(.5). 

Resources Processor Time 00:00:00.05 

Elapsed Time 00:00:00.06 

•  

•  

Case Processing Summary 

Unweighted Casesa N Percent 

Selected Cases Included in Analysis 4760 32.3 

Missing Cases 9999 67.7 

Total 14759 100.0 

Unselected Cases 0 .0 

Total 14759 100.0 

a. If weight is in effect, see classification table for the total number of 

cases. 

•  

•  

Dependent Variable 

Encoding 

Original Value Internal Value 

0 0 

1 1 
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Categorical Variables Codings 

 Frequency 

Parameter coding 

(1) (2) (3) (4) (5) (6) 

country AUT 145 1.000 .000 .000 .000 .000 .000 

FRA 717 .000 1.000 .000 .000 .000 .000 

GER 1028 .000 .000 1.000 .000 .000 .000 

HUN 87 .000 .000 .000 1.000 .000 .000 

ITA 1578 .000 .000 .000 .000 1.000 .000 

SPA 810 .000 .000 .000 .000 .000 1.000 

UK 395 .000 .000 .000 .000 .000 .000 

Belong_to_group 1 670 1.000 .000     

2 285 .000 1.000     

3 3805 .000 .000     

Gender_of_CEO 1 4373 1.000      

2 387 .000      

 

 

 
Block 0: Beginning Block 
 

 

 

Classification Tablea,b 

 

Observed 

Predicted 

 
c17_m_c1_Patent Percentage 

Correct 
 

0 1 

Step 0 c17_m_c1_Patent 0 3767 0 100.0 

1 993 0 .0 

Overall Percentage   79.1 

a. Constant is included in the model. 

b. The cut value is .500 

 

 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

Step 0 Constant -1.333 .036 1396.999 1 .000 .264 

 

 

Variables not in the Equationa 

 Score df Sig. 
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Step 0 Variables b3_Size 59.489 1 .000 

Age_of_CEO 4.121 1 .042 

Gender_of_CEO(1) 10.422 1 .001 

Belong_to_group 38.651 2 .000 

Belong_to_group(1) 9.614 1 .002 

Belong_to_group(2) 25.439 1 .000 

country 22.975 6 .001 

country(1) 4.097 1 .043 

country(2) 7.025 1 .008 

country(3) 3.489 1 .062 

country(4) 4.710 1 .030 

country(5) 4.127 1 .042 

country(6) 1.518 1 .218 

RDin_family 3.748 1 .053 

b4_2_2_family 3.545 1 .060 

c21_Turnover_R&amp;D .264 1 .608 

a. Residual Chi-Squares are not computed because of redundancies. 

 

 

 
Block 1: Method = Enter 
 

 

 

Omnibus Tests of Model Coefficients 

 Chi-square df Sig. 

Step 1 Step 165.649 14 .000 

Block 165.649 14 .000 

Model 165.649 14 .000 

 

 

Model Summary 

Step -2 Log likelihood 

Cox & Snell R 

Square 

Nagelkerke R 

Square 

1 4709.675a .034 .053 

a. Estimation terminated at iteration number 5 because 

parameter estimates changed by less than .001. 
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Classification Tablea 

 

Observed 

Predicted 

 
c17_m_c1_Patent Percentage 

Correct 
 

0 1 

Step 1 c17_m_c1_Patent 0 3743 24 99.4 

1 953 40 4.0 

Overall Percentage   79.5 

a. The cut value is .500 

 

 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

Step 1a b3_Size .002 .000 46.161 1 .000 1.002 

Age_of_CEO .000 .000 3.461 1 .063 1.000 

Gender_of_CEO(1) .400 .151 6.997 1 .008 1.491 

Belong_to_group   9.275 2 .010  

Belong_to_group(1) .205 .105 3.819 1 .051 1.228 

Belong_to_group(2) .389 .147 7.038 1 .008 1.476 

country   21.057 6 .002  

country(1) .439 .230 3.652 1 .056 1.552 

country(2) -.172 .167 1.066 1 .302 .842 

country(3) .186 .152 1.499 1 .221 1.205 

country(4) -.589 .363 2.631 1 .105 .555 

country(5) .243 .145 2.784 1 .095 1.275 

country(6) .094 .160 .346 1 .556 1.099 

RDin_family .303 .089 11.665 1 .001 1.354 

b4_2_2_family -.309 .089 12.159 1 .000 .734 

c21_Turnover_R&amp;D .000 .000 .040 1 .841 1.000 

Constant -1.978 .197 101.134 1 .000 .138 

a. Variable(s) entered on step 1: b3_Size, Age_of_CEO, Gender_of_CEO, Belong_to_group, country, RDin_family, 

b4_2_2_family, c21_Turnover_R&amp;D. 
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Model 9 

Control variable:  

Size of the firm  

Country  

Age of the CEO 

Gender of the current CEO  

Does your firm belong to a group?  

 

Dependent variable: Filing a patent 

Independent variables: R&D external source  

 

 
 

LOGISTIC REGRESSION VARIABLES c17_m_c1_Patent 

  /METHOD=ENTER b3_Size Age_of_CEO Gender_of_CEO Belong_to_group country 

c20_m_c3_RampD_OUT 

  /CONTRAST (country)=Indicator 

  /CONTRAST (Belong_to_group)=Indicator 

  /CONTRAST (Gender_of_CEO)=Indicator 

  /CRITERIA=PIN(.05) POUT(.10) ITERATE(20) CUT(.5). 

 

 

 

 
Logistic Regression 
 

 

 

Notes 

Output Created 18-MAY-2018 23:34:33 

Comments  

Input Data C:\Users\Salma 

Dlai\Desktop\data 

analysis\new versions\test 

3.sav 

Active Dataset DataSet1 

Filter <none> 

Weight <none> 

Split File <none> 

N of Rows in Working Data 

File 

14759 

Missing Value Handling Definition of Missing User-defined missing values 

are treated as missing 
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Syntax LOGISTIC REGRESSION 

VARIABLES 

c17_m_c1_Patent 

  /METHOD=ENTER b3_Size 

Age_of_CEO Gender_of_CEO 

Belong_to_group country 

c20_m_c3_RampD_OUT 

  /CONTRAST 

(country)=Indicator 

  /CONTRAST 

(Belong_to_group)=Indicator 

  /CONTRAST 

(Gender_of_CEO)=Indicator 

  /CRITERIA=PIN(.05) 

POUT(.10) ITERATE(20) 

CUT(.5). 

Resources Processor Time 00:00:00.08 

Elapsed Time 00:00:00.09 

 

 

Case Processing Summary 

Unweighted Casesa N Percent 

Selected Cases Included in Analysis 14718 99.7 

Missing Cases 41 .3 

Total 14759 100.0 

Unselected Cases 0 .0 

Total 14759 100.0 

a. If weight is in effect, see classification table for the total number of 

cases. 

 

 

Dependent Variable 

Encoding 

Original Value Internal Value 

0 0 

1 1 
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Categorical Variables Codings 

 Frequency 

Parameter coding 

(1) (2) (3) (4) (5) (6) 

country AUT 443 1.000 .000 .000 .000 .000 .000 

FRA 2973 .000 1.000 .000 .000 .000 .000 

GER 2935 .000 .000 1.000 .000 .000 .000 

HUN 488 .000 .000 .000 1.000 .000 .000 

ITA 3020 .000 .000 .000 .000 1.000 .000 

SPA 2832 .000 .000 .000 .000 .000 1.000 

UK 2027 .000 .000 .000 .000 .000 .000 

Belong_to_group 1 1958 1.000 .000     

2 1293 .000 1.000     

3 11467 .000 .000     

Gender_of_CEO 1 13591 1.000 .000     

2 1123 .000 1.000     

9999999999 4 .000 .000     

 

 

 
Block 0: Beginning Block 
 

 

 

Classification Tablea,b 

 

Observed 

Predicted 

 
c17_m_c1_Patent Percentage 

Correct 
 

0 1 

Step 0 c17_m_c1_Patent 0 12768 0 100.0 

1 1950 0 .0 

Overall Percentage   86.8 

a. Constant is included in the model. 

b. The cut value is .500 

 

 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

Step 0 Constant -1.879 .024 5973.299 1 .000 .153 
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Variables not in the Equationa 

 Score df Sig. 

Step 0 Variables b3_Size 190.088 1 .000 

Age_of_CEO 8.244 1 .004 

Gender_of_CEO 24.715 2 .000 

Gender_of_CEO(1) 23.765 1 .000 

Gender_of_CEO(2) 24.265 1 .000 

Belong_to_group 312.290 2 .000 

Belong_to_group(1) 86.064 1 .000 

Belong_to_group(2) 190.480 1 .000 

country 85.641 6 .000 

country(1) 15.099 1 .000 

country(2) 8.065 1 .005 

country(3) 20.353 1 .000 

country(4) 35.143 1 .000 

country(5) 3.236 1 .072 

country(6) 12.892 1 .000 

c20_m_c3_R&amp;D_OUT 431.573 1 .000 

a. Residual Chi-Squares are not computed because of redundancies. 

 

 

 
Block 1: Method = Enter 
 

 

 

Omnibus Tests of Model Coefficients 

 Chi-square df Sig. 

Step 1 Step 813.075 13 .000 

Block 813.075 13 .000 

Model 813.075 13 .000 

 

 

Model Summary 

Step -2 Log likelihood 

Cox & Snell R 

Square 

Nagelkerke R 

Square 

1 10699.179a .054 .099 

a. Estimation terminated at iteration number 6 because 

parameter estimates changed by less than .001. 
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Classification Tablea 

 

Observed 

Predicted 

 
c17_m_c1_Patent Percentage 

Correct 
 

0 1 

Step 1 c17_m_c1_Patent 0 12715 53 99.6 

1 1879 71 3.6 

Overall Percentage   86.9 

a. The cut value is .500 

 

 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

Step 1a b3_Size .001 .000 51.684 1 .000 1.001 

Age_of_CEO .000 .000 5.043 1 .025 1.000 

Gender_of_CEO   12.391 2 .002  

Gender_of_CEO(1) -.611 1.197 .261 1 .609 .543 

Gender_of_CEO(2) -1.005 1.202 .699 1 .403 .366 

Belong_to_group   218.541 2 .000  

Belong_to_group(1) .641 .068 88.301 1 .000 1.898 

Belong_to_group(2) 1.014 .076 176.568 1 .000 2.756 

country   88.361 6 .000  

country(1) .399 .143 7.726 1 .005 1.490 

country(2) -.167 .090 3.498 1 .061 .846 

country(3) .334 .086 15.130 1 .000 1.396 

country(4) -1.170 .237 24.310 1 .000 .310 

country(5) .240 .087 7.651 1 .006 1.271 

country(6) -.030 .091 .108 1 .742 .970 

c20_m_c3_R&amp;D_OUT 1.144 .062 335.568 1 .000 3.140 

Constant -1.785 1.199 2.217 1 .136 .168 

a. Variable(s) entered on step 1: b3_Size, Age_of_CEO, Gender_of_CEO, Belong_to_group, country, 

c20_m_c3_R&amp;D_OUT. 
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Model 10 

Control variable:  

Size of the firm  

Country  

Age of the CEO 

Gender of the current CEO  

Does your firm belong to a group?  

 

Dependent variable: Filing a patent 

Independent variables: R&D external source * Family involvement  

 

 
 

LOGISTIC REGRESSION VARIABLES c17_m_c1_Patent 

  /METHOD=ENTER b3_Size Age_of_CEO Gender_of_CEO Belong_to_group country 

RDout_family 

  /CONTRAST (country)=Indicator 

  /CONTRAST (Belong_to_group)=Indicator 

  /CONTRAST (Gender_of_CEO)=Indicator 

  /CRITERIA=PIN(.05) POUT(.10) ITERATE(20) CUT(.5). 

 

 

 

 
Logistic Regression 
 

 

 

Notes 

Output Created 18-MAY-2018 23:37:38 

Comments  

Input Data C:\Users\Salma 

Dlai\Desktop\data 

analysis\new versions\test 

3.sav 

Active Dataset DataSet1 

Filter <none> 

Weight <none> 

Split File <none> 

N of Rows in Working Data 

File 

14759 

Missing Value Handling Definition of Missing User-defined missing values 

are treated as missing 
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Syntax LOGISTIC REGRESSION 

VARIABLES 

c17_m_c1_Patent 

  /METHOD=ENTER b3_Size 

Age_of_CEO Gender_of_CEO 

Belong_to_group country 

RDout_family 

  /CONTRAST 

(country)=Indicator 

  /CONTRAST 

(Belong_to_group)=Indicator 

  /CONTRAST 

(Gender_of_CEO)=Indicator 

  /CRITERIA=PIN(.05) 

POUT(.10) ITERATE(20) 

CUT(.5). 

Resources Processor Time 00:00:00.08 

Elapsed Time 00:00:00.08 

 

 

Case Processing Summary 

Unweighted Casesa N Percent 

Selected Cases Included in Analysis 14100 95.5 

Missing Cases 659 4.5 

Total 14759 100.0 

Unselected Cases 0 .0 

Total 14759 100.0 

a. If weight is in effect, see classification table for the total number of 

cases. 

 

 

Dependent Variable 

Encoding 

Original Value Internal Value 

0 0 

1 1 
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Categorical Variables Codings 

 Frequency 

Parameter coding 

(1) (2) (3) (4) (5) (6) 

country AUT 407 1.000 .000 .000 .000 .000 .000 

FRA 2821 .000 1.000 .000 .000 .000 .000 

GER 2821 .000 .000 1.000 .000 .000 .000 

HUN 476 .000 .000 .000 1.000 .000 .000 

ITA 3004 .000 .000 .000 .000 1.000 .000 

SPA 2740 .000 .000 .000 .000 .000 1.000 

UK 1831 .000 .000 .000 .000 .000 .000 

Belong_to_group 1 1825 1.000 .000     

2 1177 .000 1.000     

3 11098 .000 .000     

Gender_of_CEO 1 12995 1.000 .000     

2 1101 .000 1.000     

9999999999 4 .000 .000     

 

 

 
Block 0: Beginning Block 
 

 

 

Classification Tablea,b 

 

Observed 

Predicted 

 
c17_m_c1_Patent Percentage 

Correct 
 

0 1 

Step 0 c17_m_c1_Patent 0 12377 0 100.0 

1 1723 0 .0 

Overall Percentage   87.8 

a. Constant is included in the model. 

b. The cut value is .500 

 

 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

Step 0 Constant -1.972 .026 5880.244 1 .000 .139 
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Variables not in the Equationa 

 Score df Sig. 

Step 0 Variables b3_Size 151.292 1 .000 

Age_of_CEO 10.753 1 .001 

Gender_of_CEO 17.990 2 .000 

Gender_of_CEO(1) 16.949 1 .000 

Gender_of_CEO(2) 17.412 1 .000 

Belong_to_group 222.955 2 .000 

Belong_to_group(1) 61.033 1 .000 

Belong_to_group(2) 137.577 1 .000 

country 80.819 6 .000 

country(1) 4.150 1 .042 

country(2) 14.735 1 .000 

country(3) 22.793 1 .000 

country(4) 32.702 1 .000 

country(5) 12.330 1 .000 

country(6) 6.698 1 .010 

RDout_family 52.574 1 .000 

a. Residual Chi-Squares are not computed because of redundancies. 

 

 

 
Block 1: Method = Enter 
 

 

 

Omnibus Tests of Model Coefficients 

 Chi-square df Sig. 

Step 1 Step 452.729 13 .000 

Block 452.729 13 .000 

Model 452.729 13 .000 

 

 

Model Summary 

Step -2 Log likelihood 

Cox & Snell R 

Square 

Nagelkerke R 

Square 

1 10017.444a .032 .060 

a. Estimation terminated at iteration number 6 because 

parameter estimates changed by less than .001. 
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Classification Tablea 

 

Observed 

Predicted 

 
c17_m_c1_Patent Percentage 

Correct 
 

0 1 

Step 1 c17_m_c1_Patent 0 12357 20 99.8 

1 1701 22 1.3 

Overall Percentage   87.8 

a. The cut value is .500 

 

 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

Step 1a b3_Size .001 .000 44.151 1 .000 1.001 

Age_of_CEO .000 .000 6.351 1 .012 1.000 

Gender_of_CEO   11.061 2 .004  

Gender_of_CEO(1) -.469 1.206 .151 1 .697 .625 

Gender_of_CEO(2) -.846 1.210 .488 1 .485 .429 

Belong_to_group   186.590 2 .000  

Belong_to_group(1) .618 .072 73.794 1 .000 1.856 

Belong_to_group(2) .992 .081 150.007 1 .000 2.696 

country   102.382 6 .000  

country(1) .349 .158 4.905 1 .027 1.418 

country(2) -.222 .098 5.139 1 .023 .801 

country(3) .378 .092 16.815 1 .000 1.460 

country(4) -1.211 .256 22.436 1 .000 .298 

country(5) .330 .092 12.846 1 .000 1.391 

country(6) .005 .097 .002 1 .960 1.005 

RDout_family .167 .027 38.888 1 .000 1.182 

Constant -1.873 1.208 2.405 1 .121 .154 

a. Variable(s) entered on step 1: b3_Size, Age_of_CEO, Gender_of_CEO, Belong_to_group, country, RDout_family. 
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Model 11 

Control variable:  

Size of the firm  

Country  

Age of the CEO 

Gender of the current CEO  

Does your firm belong to a group?  

 

Dependent variable: Filing a patent  

Independent variables: 

• Family involvement  

• R&D turnover  

• R&D out* family involvement  

 

 
 

LOGISTIC REGRESSION VARIABLES c17_m_c1_Patent 

  /METHOD=ENTER b3_Size Age_of_CEO Gender_of_CEO Belong_to_group country 

RDout_family 

    c21_Turnover_RampD b4_2_2_family 

  /CONTRAST (country)=Indicator 

  /CONTRAST (Belong_to_group)=Indicator 

  /CONTRAST (Gender_of_CEO)=Indicator 

  /CRITERIA=PIN(.05) POUT(.10) ITERATE(20) CUT(.5). 

 

 

 

 
Logistic Regression 
 

 

 

Notes 

Output Created 18-MAY-2018 23:40:07 

Comments  

Input Data C:\Users\Salma 

Dlai\Desktop\data 

analysis\new versions\test 

3.sav 

Active Dataset DataSet1 

Filter <none> 

Weight <none> 

Split File <none> 

N of Rows in Working Data 

File 

14759 
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Missing Value Handling Definition of Missing User-defined missing values 

are treated as missing 

Syntax LOGISTIC REGRESSION 

VARIABLES 

c17_m_c1_Patent 

  /METHOD=ENTER b3_Size 

Age_of_CEO Gender_of_CEO 

Belong_to_group country 

RDout_family 

    c21_Turnover_RampD 

b4_2_2_family 

  /CONTRAST 

(country)=Indicator 

  /CONTRAST 

(Belong_to_group)=Indicator 

  /CONTRAST 

(Gender_of_CEO)=Indicator 

  /CRITERIA=PIN(.05) 

POUT(.10) ITERATE(20) 

CUT(.5). 

Resources Processor Time 00:00:00.05 

Elapsed Time 00:00:00.05 

 

 

Case Processing Summary 

Unweighted Casesa N Percent 

Selected Cases Included in Analysis 4760 32.3 

Missing Cases 9999 67.7 

Total 14759 100.0 

Unselected Cases 0 .0 

Total 14759 100.0 

a. If weight is in effect, see classification table for the total number of 

cases. 

 

 

Dependent Variable 

Encoding 

Original Value Internal Value 

0 0 

1 1 
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Categorical Variables Codings 

 Frequency 

Parameter coding 

(1) (2) (3) (4) (5) (6) 

country AUT 145 1.000 .000 .000 .000 .000 .000 

FRA 717 .000 1.000 .000 .000 .000 .000 

GER 1028 .000 .000 1.000 .000 .000 .000 

HUN 87 .000 .000 .000 1.000 .000 .000 

ITA 1578 .000 .000 .000 .000 1.000 .000 

SPA 810 .000 .000 .000 .000 .000 1.000 

UK 395 .000 .000 .000 .000 .000 .000 

Belong_to_group 1 670 1.000 .000     

2 285 .000 1.000     

3 3805 .000 .000     

Gender_of_CEO 1 4373 1.000      

2 387 .000      

 

 

 
Block 0: Beginning Block 
 

 

 

Classification Tablea,b 

 

Observed 

Predicted 

 
c17_m_c1_Patent Percentage 

Correct 
 

0 1 

Step 0 c17_m_c1_Patent 0 3767 0 100.0 

1 993 0 .0 

Overall Percentage   79.1 

a. Constant is included in the model. 

b. The cut value is .500 

 

 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

Step 0 Constant -1.333 .036 1396.999 1 .000 .264 
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Variables not in the Equationa 

 Score df Sig. 

Step 0 Variables b3_Size 59.489 1 .000 

Age_of_CEO 4.121 1 .042 

Gender_of_CEO(1) 10.422 1 .001 

Belong_to_group 38.651 2 .000 

Belong_to_group(1) 9.614 1 .002 

Belong_to_group(2) 25.439 1 .000 

country 22.975 6 .001 

country(1) 4.097 1 .043 

country(2) 7.025 1 .008 

country(3) 3.489 1 .062 

country(4) 4.710 1 .030 

country(5) 4.127 1 .042 

country(6) 1.518 1 .218 

RDout_family 2.430 1 .119 

c21_Turnover_R&amp;D .264 1 .608 

b4_2_2_family 3.545 1 .060 

a. Residual Chi-Squares are not computed because of redundancies. 

 

 

 
Block 1: Method = Enter 
 

 

 

Omnibus Tests of Model Coefficients 

 Chi-square df Sig. 

Step 1 Step 151.593 14 .000 

Block 151.593 14 .000 

Model 151.593 14 .000 

 

 

Model Summary 

Step -2 Log likelihood 

Cox & Snell R 

Square 

Nagelkerke R 

Square 

1 4723.731a .031 .049 

a. Estimation terminated at iteration number 5 because 

parameter estimates changed by less than .001. 
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Classification Tablea 

 

Observed 

Predicted 

 
c17_m_c1_Patent Percentage 

Correct 
 

0 1 

Step 1 c17_m_c1_Patent 0 3742 25 99.3 

1 953 40 4.0 

Overall Percentage   79.5 

a. The cut value is .500 

 

 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

Step 1a b3_Size .002 .000 48.486 1 .000 1.002 

Age_of_CEO .000 .000 3.439 1 .064 1.000 

Gender_of_CEO(1) .398 .151 6.958 1 .008 1.489 

Belong_to_group   9.401 2 .009  

Belong_to_group(1) .196 .105 3.489 1 .062 1.216 

Belong_to_group(2) .401 .147 7.463 1 .006 1.493 

country   21.591 6 .001  

country(1) .464 .230 4.074 1 .044 1.590 

country(2) -.144 .167 .746 1 .388 .866 

country(3) .212 .153 1.932 1 .165 1.236 

country(4) -.617 .363 2.880 1 .090 .540 

country(5) .246 .146 2.850 1 .091 1.279 

country(6) .055 .160 .119 1 .730 1.057 

RDout_family .049 .023 4.451 1 .035 1.051 

c21_Turnover_R&amp;D .000 .000 .040 1 .842 1.000 

b4_2_2_family -.007 .002 13.898 1 .000 .993 

Constant -2.036 .197 106.371 1 .000 .131 

a. Variable(s) entered on step 1: b3_Size, Age_of_CEO, Gender_of_CEO, Belong_to_group, country, RDout_family, 

c21_Turnover_R&amp;D, b4_2_2_family. 

 

 

 


