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Abstract 

Despite numerous studies examining the relationship between Corporate Governance 

mechanisms and innovation, an overall consensus has not been reached.  This thesis builds on 

agency theory and institutional theory to extend the analysis of the potential relationship 

between ownership structure and R&D activities. Specifically, the analysis focuses on 

ownership concentration, owner identity and country-level governance to consider their 

influence on R&D intensity. In order to test the suggested relationships, a panel data-set of two 

samples totalling 1321 observations is constructed. A group of highly innovative firms, and a 

control group of mostly low innovation firms, are selected among the EU28 countries during 

2013-2016 inclusive. Pooled OLS and Random Effects estimator are used to test the 

hypothesized relationships.  

Controlling for industry and firm-level effects, the results for high innovation firms suggest a 

negative relationship between ownership concentration and R&D intensity. Further, the WIPO 

index of country-governance is positively associated with firm-level R&D in this group. 

However, there is no moderating role of country-governance on ownership structure in either 

group. In line with expectations, some support is found for the propositions that pressure-

resistant institutions are more positively associated with R&D intensity than pressure-sensitive 

and pressure-indeterminate institutions. Moreover, family ownership is positively related to 

R&D intensity and more than government ownership, as proposed. However, testing the same 

relationships on the control group results in contradictory outcomes. Essentially, no statistically 

significant associations between firm or country governance factors and R&D intensity are 

found for the control group. Interestingly, the Schumpeterian view, suggesting that smaller 

firms are the drivers of innovation, is supported in both samples.  

 

The results of the study are robust against potential sample selection bias and heteroscedasticity, 

but not endogeneity. Considering the inconsistent findings and the potential presence of 

endogeneity, we therefore conclude that the results of the high innovation sample are only 

suggestive and may be due to spurious correlations. Nevertheless, the inclusion of country-level 

factors should be continued in this context, and the insights can still be useful for policy-makers 

that support initiatives in Europe. 
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“Carrying out innovations is the only function which is fundamental in history”.  

                   (Joseph Schumpeter, 1934)1 

  

                                                   
1 1 Starting with the seminal “Theory of economic development” introduced by Joseph 
Schumpeter in 1912, the economic literature has provided considerable evidence supporting 
this view (Xiao, 2013). 
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1. Introduction 

Investments in research and development (R&D) has a crucial role in the economic growth of 

countries as innovation supplies the evolution of human progress (Cox, 2001; Romer, 1986). 

The economic importance of innovation was famously recognized by Schumpeter (1939) who 

argued that creative destruction is the fundamental factor in enabling growth of capitalist 

economies. Ever since, various empirical studies have indicated that R&D investments have a 

positive impact on firm value (Chan et al., 2001; Cho, 1998; Lev and Sougiannis, 1996; Johnson 

and Pazderka, 1993), and on firm performance (Lau, 1998; Hill and Snell, 1988) among others.  

Dutta el al. (2004) argued that in our knowledge-driven economy and competitive business 

world, it is quite difficult for non-innovative companies to survive. Firms are to adapt to a 

constantly changing world by embracing new technologies, investing in a R&D program or 

collaborating with other research organizations whenever appropriate. This is especially true 

for firms in research intensive sectors such as Technology (hardware or software), 

Biotechnology, Pharmaceuticals and Telecommunications. These firms need to continuously 

invest in innovation activities2 in order to maintain their competitive advantage. Otherwise, it 

would become very difficult for a technology-based company to escape the malicious cycle; 

low investments in R&D activities may erode revenue earnings and profits of the firm, and in 

turn could put the company in a difficult position in arranging financing for future activities 

(ibid.).  

However, as will be elaborated in coming sections, investments in innovative activities differ 

quite significantly across firms, industries and countries in Europe. Several factors may drive a 

firm’s willingness to invest in risky R&D projects and create industry variation. A good 

understanding of any these factors may allow us to appreciate the importance and role of these 

elements in shaping a firm’s innovation approach. What factors govern the firm’s level of R&D 

investment? Does this depend on the firm’s governance structure and other firm specific 

factors? How intertwined are country level effects, such as the strength of national governance 

institutions, and firm-level innovation output?  

                                                   

2 Innovation activities are all scientific, technological, organizational, financial and 
commercial steps which actually, or are intended to, lead to the implementation of 
innovations.  
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In this paper, the concentration lies on empirically exploring corporate governance related 

determinants of research and development (R&D) expenditures in two samples, a group of 

highly innovative corporations, and a sub-set of firms in mostly low innovation sectors. 

Because most previous studies focus on the US market, their focal issue deals mainly with the 

influence of different types of institutional investors on innovation. However, in the European 

context, strategic investors, like families, still hold an important share of companies’ stock, 

Table 12 (app.3). Traditionally, the US perspective has mainly the notion of one type of 

institutional investor being preferable for innovation over another (Brossard et al., 2013). In the 

European environment, it is important to examine whether institutional owners promote 

innovation more than other institutions as well as analyzing the potential impact of strategic 

investors, such as family, individuals and governments. The data gathered for this study allow 

us to tackle these issues, along with more classical aspects, such as the effect of ownership 

structure and firm-level controls. 

 

In building our European sample, we incorporate an impartial perspective by firstly examining 

a high innovation context through the top companies in terms of innovation (Brossard et al., 

2013; Munari et al., 2010; Engelen and Van Essen, 2013). Second, we use a random control 

group that are not part of the first set. Highly innovative firms are easily identified in the EU 

Industrial R&D Investment Scoreboard of the European Commission. This annual ranking of 

the top 1000 European companies investing in R&D reports a large part of European R&D. 

This part of the sample is made up of 208 companies that are present in every Scoreboard’s 

ranking from 2013 to 2016, providing 789 firm-year observations. We merge these R&D 

figures with financial and ownership data provided by Orbis and Thomson ONE. The second 

set mirrors this approach, but are based on 133 firms that are not part of the Industrial 

Scoreboard, providing 532 observations. Thus, the total sample include 1321 observations. 

 

The thesis extends previous research by making empirical contributions and is original in 

various respects; the study does not focus on the sole influence of institutional investors as a 

homogenous group on R&D, but incorporates typologies of institutions while including the role 

of strategic investors that characterizes the European institutional context. Further, we account 

for the potential country-level factors by incorporating the WIPO global innovation index 

ranking, which has rarely, or never before, been used in empirical work. Lastly, we account for 

the potential endogenous sampling error (Wooldridge, 2012) by using a random control group 
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of firms in addition to a high innovation dataset, a factor not explicitly dealt with in some of 

the previous studies on this topic. 

 

1.2. Aim and contextual relevance of the study 
 
The approach of this thesis begins with a fundamental idea, the theoretically well-established 

view that firm-level innovation, whether we measure it in patents, R&D or new product 

development, is fundamentally risky and therefore requires some monitoring (Holmstrom 1989; 

Hall 1992; O’Sullivan, 2000). However, while risk might be shared by diversified investors 

investing just some of their wealth, they do not have the incentives to monitor the firm. From a 

risk-sharing standpoint, diversified shareholders might be ideal, but a concentrated ownership 

structure may be more appropriate from a monitoring perspective. In line with these arguments 

two competing hypotheses are generally formed in the literature: while some academics argue 

for the existence of an entrenchment effect, suggesting that concentrated ownership leads to 

higher risk of large owner-managers and thus lower R&D intensity (Zeng and Lin 2012;Chen 

and Hsu 2009), others argue for the opposite incentive alignment effect as long as majority 

owners implement monitoring and provide funds (Brossard et al., 2013) for risky projects (Lee 

2012; Choi et al. 2011; Lodh et al. 2014). 

 

Other parts of the literature recognize two main systems of corporate governance. On the one 

hand, Anglo-Saxon countries, such as the UK and the US, are primarily based on financial 

markets and widely held companies. On the other hand, companies in Europe are generally 

characterized by more concentrated shareholding structures, as well as by extensive and strong 

relationships with banks and other financial institutions (e.g. Franks & Mayer, 1990; La Porta 

et al. 1999). Therefore, the generalizability of some of the theoretical propositions this thesis 

explores are likely limited to the latter group of countries (Lee & O’Neil, 2003). In such cases, 

firms might have a different tendency for long-term investments, such as R&D investments, 

due to the lack of stringent oversight by financial capital markets and takeover threats (Porter, 

1992). Therefore, it is argued that studies should analyze in greater detail, the potential impact 

of ownership structure on R&D, which may depend on country-specific factors, for example 

taking into account the economic governance of countries (ibid.). 

  

As a result, this study aims to contribute to the literature by systematically analyzing the effects 

of firm-level ownership concentration and largest shareholder identity on R&D investment in 
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a high and low innovation context, by studying two cross-country datasets where country-level 

factors are examined in addition to the traditional firm-level approach. To allow for comparison 

with previous multi-country studies, the work of Munari et al. (2010), Brossard et al. (2013), 

and Engelen and Van Essen (2013) are valued and hopefully the results of this integrative study 

adds to their findings.  

 

1.2. Problem statement 

Having introduced the aspects that make up the area of interest, the interpretations and 

motivations can be brought together in formulating an overall problem statement, which will 

serve as a guiding instrument for the theoretical framework, hypotheses development, 

methodology and analysis. As a result of the above attempt at problematizing the current 

empirical focus on how firm and country governance mechanisms may play a role in firm-level 

innovation, the following statement appropriately captures the overall foundation for an 

analysis of the topic:  

How does ownership structure, as a Corporate Governance mechanism, relate to R&D 

intensity in European companies that act in varying country-governance frameworks? 

 

To approach this question, it is necessary to analyze the main underlying components, they are: 

1. Does ownership concentration have an entrenchment or an interest aligning effect on 

firm-level R&D activities? 

2. Looking at owner identity in more detail, i.e. not as homogenous groups common in the 

literature, what can we say about the competing hypotheses on their firm-level R&D 

impact?  

3. Do economic governance institutions, as country-level factors, impact firm innovation? 

4. If country level-factors do impact firm-level innovation, do they also play a moderating 

role between ownership structure and innovation? 

 

1.3. Delimitations 

There is probably a near infinite number of factors other than the role of corporate governance 

and ownership structure that may influence firm-level innovation. Thus, many different 

perspectives could be examined. Corporate Governance and firm innovation are both two broad 

areas of economic and financial literature such that all cannot, and should not, be examined in 
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one study. Hence, this thesis focuses on specific governance mechanisms and leaves other 

characteristics for future studies. To examine the relationship between ownership structure and 

firm level innovation, the geographical scope of this thesis is restricted to companies across the 

EU 28 countries that are included in the Industrial Scoreboard database for respective sample 

years of 2013-2016 inclusive. It follows that the control group´s scope is restricted to the same 

countries and time period. The ownership structure aspects are specifically ownership 

concentration and owner identity, as these are often jointly tested in the field (Brossard et al., 

2013). We further delimit the study by excluding financial companies (banks, insurance, equity 

investment trusts, etc.) because the regulatory environment for those companies differs 

significantly from that of non-financial companies (Arcot and Bruno, 2007). It is not the scope 

of this thesis to examine the reasons of decline or increase of the innovation measures taken 

during the study period, but rather to analyze the potential association between ownership 

aspects and innovation by employing standard econometric methods on the datasets. Besides 

the above delimitations that do not attend to raise any further questions, the remaining relevant 

delimitations will be presented and discussed when necessary in order to allow for more focused 

arguments. 

1.4. Empirical design 

Guided by the research question, this thesis draws on theoretical frameworks and prior 

empirical findings to establish the foundation of the empirical analysis. The design is deemed 

most effective as it is using similar methods and strategy as previous work in the field in order 

to maintain the robustness and validity of the results. Established econometric methodology has 

been applied to a panel dataset of financial and ownership firm-data and country-level factors. 

The data will be examined further by descriptive statistics, and model specifications are 

established in order to describe the theorized relation between ownership structure and country 

governance as a mechanisms impacting firm innovation. The panel data-set is better for 

identifying and measuring effects of the variables of interest that otherwise would not be 

possible with cross-section and time series datasets independently (Brossard et al, 2013). Two 

types of econometric models are utilized, a pooled OLS regression and after a Breusch and 

Pagan test, the Random Effects estimator, to test relationships between the theorized firm and 

country governance factors and innovation. More on the reasoning behind the statistical 

methods applied is given in section 3, where a thorough explanation is given on the 

methodology as an overall strategy of dealing with the problem statement. Compared to other 

empirical designs, such as case studies and surveys, using econometrics allows me to make 
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deductions, and allow for replication concerning the relationship between the theorized 

associations between the dependent and independent variables (Wooldridge, 2012). By testing 

the theory on a set of high innovation firm and control for a different group in mostly low 

innovation industries, we reduce sample selection bias, and maintain robustness of the results. 

This is significant, since some studies overlook this sample selection problem (Engelen and 

Van Essen, 2013).  

1.5. Thesis structure 

The format of this paper will be as follows: the remainder of the thesis is organized with section 

2 starting with a review of the fundamental theory of corporate governance, agency theory as a 

driver of the key principal-agent and principal-principal problems often identified as root cause 

to our interests. This section also introduces previous empirical findings to build the research 

hypotheses. Chapter 3 describes the considerations about the sample procedure, methodology, 

implemented measures and statistical methods while reflecting on the data validity. Section 4 

presents results from the empirical analysis, while section 5 discusses the results and relevant 

practical implications. The last section presents a conclusion of the empirical findings emerged, 

as to answer the raised problem statement, and comments on future potential studies based on 

the findings and learning experience.  
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2. Theoretical framework and hypotheses 

The purpose of this chapter is to highlight the important parts of the theoretical context and 

literature that build the foundation of ownership effects acting as corporate governance 

mechanisms. Specifically, we aim to introduce the underlying theories, ideas and concepts that 

will help establish the “angle of attack” for this study which will be solidified throughout the 

imminent components up until the summary of hypotheses. By doing so, the reader should have 

a clearer understanding of why corporate governance is interesting to study in general, in the 

European context and in relation to innovation. 

 

2.1. The phenomena of Corporate Governance and Ownership 
 
The term Corporate Governance is not direct and can be hard for even for an experienced 

English speaker to appreciate. It is true that there is not a single definition of corporate 

governance, meaning, it may be viewed from different angles. According to Lanno, the term 

refers mainly to the organization of the owner-manager relationship of a firm (Lanno, 1995). In 

Hermalin and Weisbach’s words, Corporate Governance denotes the ways in which suppliers 

of capital seek to ensure that their capital is correctly managed (Hermalin and Weisbach, 2017). 

As such, it is a main support of a modern capitalist economy: without good corporate 

governance, very few would invest in stocks of companies if he or she was at risk of losing the 

investment, or realizing an suboptimal return as an effect of misallocation or mismanagement 

(ibid.).  Hence, corporate governance deals with all aspects related to the conflict of interests 

that may result as an outcome of the separation of ownership and management, often referred 

to as the separation of ownership and control (Thomsen, 2008). 

When there is separation of owners from the managers, it is assumed that (economic) people 

are opportunistic and seek to maximize value, which means that one will always maximize 

one’s own utility even though it will be to the detriment of others. This may risk a conflict of 

interests to arise and is among the common behavioral assumptions used in most economic 

theory (ibid.). In the light of these assumptions, we may ask:  what does good governance 

constitute? And is good governance the same for every firm or does it vary depending on 

circumstances and countries? Essentially, good corporate governance is realized in a modern 

corporation when there truly is separation of management and ownership control in the 

organization where at the same time incentives are aligned. Since the interests of shareholders 

are conflicting with the interests of managers, this separation is key.  
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To align the interests of top management with the interests of the shareholders, incentive 

contracts are commonly used (Hendrikse, 2003). However, it is unclear whether incentive 

contracts work efficiently, and bonuses does not always give the right incentives, despite the 

common instinct that they do (Jensen & Murphy, 1990). Previous research has shown that it is 

hard, or not possible, to argue for incentive contracts being solutions of agency problems 

entirely (Schleifer & Vishny, 1997). The questioning of incentive contract effectiveness has 

increased in the recent years, where skewed contracts has been blamed to be part of the factors 

behind the 2008 financial crisis in which shareholders have seen enormous amounts of wealth 

being destroyed. Even more recently, it is argued that the money laundering scandal at Danske 

Bank involve similar problems (Ford, 2018).  Incentive contracts are given to management by 

the board in the interests of shareholders. Considering that neither shareholders or the board of 

directors have complete information about the managements conduct and the firm’s investment 

opportunities, they cannot create an incentive contract that is fully united with their own 

interests (Jensen & Murphy, 1990).  

 

Careful monitoring of management is a way to learn more about managerial behavior and 

company operations. In this case, another incentive problem arises. Minority shareholders will 

often not have the necessary stake and thus incentives to pay the relatively high cost involved 

in monitoring (Maury and Pajuste, 2005). The monitoring and potential increase of shareholder 

value is a public benefit which all shareholders gain from if one shareholder pays for the costs 

of doing it. This is the free-rider problem in a nutshell, resulting in managers potentially 

expropriating, i.e. stealing from, companies with dispersed ownership, since they are not 

monitored by shareholders to the same extent.  On this note, Berle and Means (1932) argue that 

the separation of ownership and management gives rise to the instant problem of managers 

maximizing their own utility to the detriment of shareholders, who employed the manager to 

maximize the value of the company and their shares in the first place (Maury and Pajuste, 2005). 

This opportunistic behavior can be either methodical, unintentional or a combination of the two, 

and can range from laziness and empire building, to outright stealing company resources. 

Schleifer and Vishny (1997) mention the following types of cases that are common signs of 

opportunistic behavior: buying corporate jets and other privileges, setting up pyramid schemes, 

use of transfer pricing to benefit companies owned by managers, empire building and managers 

engaged in opportunistic investments. Schleifer and Vishny (1997) developed these examples 

like this in the order after how detrimental they are for shareholders in ascending order.  
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Consider the case if ownership is not dispersed and one large shareholder have the incentives 

to conduct the monitoring of management. Research has shown that the existence of a large 

shareholder can benefit minority shareholders (Schleifer & Vishny, 1986; Jensen and Meckling, 

1976) by accepting the role of monitoring management. In some cases, large shareholders also 

invest on behalf of small investors, e.g. pension and mutual funds, and thereby have a double 

effect since they might also benefit the remaining shareholders in addition to oversee their own 

investor’s interests. The existence of one major shareholder or a small group of blockholders 

monitoring and influencing management invites an equally important agency problem in the 

conflict between management and owners (Maury & Pajuste, 2005). There is a risk that the 

majority owner misuses its position and expropriate and enjoy private benefits at the expense 

of minority shareholders (La Porta et al., 2002; Fama & Jensen, 1983). Moreover, a position 

close to management and the board of the company could make it possible for a majority owner 

to influence the company strategy in ways that are not to the benefit of minority shareholders. 

We can thus see how this conflict between majority and minority investors is considered being 

at least as relevant as the owner-manager conflict (Maury & Pajuste, 2005; Schleifer & Vishny, 

1997; La Porta et al., 1999). 

 

With a large ownership stake of the company, an investor will naturally be more risk averse 

than minority shareholders (Schleifer & Vishny, 1997). If an investor at the same time is able 

to influence investment decisions and the strategy of the company due to his ownership stake, 

it may be costly to minority investors with diversified portfolios who are interested in a higher 

beta, i.e. a riskier profile of the company. Additionally, it is reasonable to argue that a 

blockholder can be both risk averse and expropriate the company at the same time. However, 

expropriation, and not the risk averse behavior, is clearly considered to be the main issue in this 

context (ibid.). Considering the argument of blockholders monitoring management benefiting 

all shareholders, we can, following this logic, see that blockholders can mitigate the risk of a 

large owner being involved in expropriation and consequently increase firm value (Maury and 

Pajuste, 2005).  

 

2.2. Classical agency problems in firm theory 
 
In many ways, agency problems are the reason for why Corporate Governance exists. The 

principles and mechanisms of Corporate Governance can be used to influence the contracts 

employing the agent, and in effect re-establishing the principal's interests (Hendrikse, 2003). 
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The principal employs the agent to represent the principal’s interests and must overcome the 

information asymmetry about the agent’s true effort and performance of a task. The goal is to 

form such incentive contracts with agent that encourage them to act in coherence with interests 

of the principal (ibid.). The benefit of agency theory is that it may be used to design these 

incentives correctly by analyzing those factors that motivate the agent. Incentives that promote 

unwanted behavior must be replaced and rules minimizing moral hazard must be in effect. This 

section will expand on the importance of businesses to understand the mechanisms that may 

create problems.  

Hendrikse (2003) describes the common representation of a situation of interest conflict and 

asymmetric information as the principal-agent model. In simple terms, the principal hires the 

agent to perform a task, and the relationship is governed by the formation of a contract dictated 

by the principal. Following the contract formation, the agent decides whether or not to accept 

the terms of the contract. The allocation of tasks and responsibilities from the principal is 

generally where problems occur. This is because whilst the principal can observe any final 

results from the agent’s effort, the agent still has superior information regarding the effort 

provided and the circumstances (ibid.) In this framework, the principal’s loss of control is an 

effect of there being an available surplus, a conflict of interests and asymmetric information as 

both parties try to optimize their respective utility functions.  

The one-sided information advantage with respect to the agent contra the principal results in 

two problems. The first problem arises before the principal and the agent enters a contractual 

agreement and is denoted as the adverse selection problem. In the contract between the principal 

and the agent, the agent’s compensation will be agreed on (Hendrikse, 2003). The problem 

centers on the fact that the principal is not able to evaluate the agent’s abilities, and the agent 

might very well know his own abilities. Therefore, only an agent who knows that he is worth 

less than the compensation offered by the principal will enter the contract. Agents who know 

they are worth more will seek better compensation in a different contract (Thomsen, 2008).  

Following this reasoning, the agent will in theory always be underqualified for the task. The 

next stage of the problem, related to information asymmetry, is the moral hazard problem. This 

problem occurs after the principal and the agent have entered the contract. Now, the agent is 

supposed to carry out the task that is agreed in the contract, but the principal does not know 

what actions the agent take or the effort he puts into the task. The only observable factor is the 

output, but this output could be a result of exogenous factors and have nothing to do with the 

agent’s true effort. This one of the reasons why it is complicated to design effective incentive 

contracts (Thomsen, 2008). 
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The traditional principal-agent problem with respect to the ownership of the firm is the simple 

owner-manager problem. As stated previously, it revolves around the problems of the differing 

interests of managers and owners, which are to be aligned with contracts. Each actor has their 

own utility functions to maximize and these utility functions will most likely be differ, resulting 

in a shirking manager not necessarily working on maximizing shareholder value, which is 

typically a key concern of shareholders (Bosse, 2016). However, the manager is not necessarily 

acting in bad faith and his behavior is often not a criminal offence. Morck (2008) distinguishes 

between type I and type II agency problems as follows: - A type I agency problem occurs if an 

individual act opportunistically when social welfare would be higher if she acted as an agent. - 

A type II agency problem occurs if an individual act as an agent when social welfare would be 

higher if she acted for his/her on benefit. A type I agency problem is therefore the classic 

problem between managers and shareholders. A type II agency problem arises in the form of a 

principal-principal conflict. As in Morck et al. (1988), concentrated ownership in combination 

with non-existent external governance mechanisms results more often in problems between 

controlling shareholders and minority shareholders. This is the principal-principal model of 

corporate governance which focuses on conflicts between the controlling and minority 

shareholders in a firm (Dharwadkar et al., 2000). Since this thesis will look into the effects of 

ownership structure as a potential determinant of firm level innovation, it is appropriate to 

expand further on issues related to type II agency problem in the following sections. 

  

2.2.1. The majority-minority owner problem 
 
Dealing with the agency problems described above can either be through creating an incentive 

contract that aligns the interest of the manager with those of the shareholders’, i.e. forming a 

circumstance where the manager’s utility function dependent of shareholder value; or increase 

monitoring of the agent (Morck et al., 1988). Both of these methods mean considerable costs 

and, as noted previously, the effectiveness of incentive contracts has been doubted in theory. In 

order to bear the costs of monitoring and controlling management, a shareholders need to hold 

a large share of the firm’s stock. However, new agency problems may arise in this situation, 

such that the majority owner acts as an agent on behalf of the shareholder base, thus we again 

have a need for monitoring. With the blockholder potentially expropriating firm assets, 

enjoying private benefits and steering the strategic direction of the company for private goals, 

it is in the rest of the shareholders’ interest to monitor how a blockholder exploits his power 

(ibid.).  
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It is clear that the situation has led to the three characteristics of a principal agent problem to 

be present. There is a conflict of interest, since the objective of the ownership by a majority 

may not coincide with the objective of small shareholders (Hendriske, 2003). Majority owners 

might be able to channel resources to other companies and enjoy private welfare on the expense 

of minority shareholders. In addition to diverting actions of a blockholder, there are further, 

less direct minority shareholders can be harmed. As an example, a large share owned by a 

family may want managerial and board representation, which is often the case (Maury & 

Pajuste, 2005), even though no family members are formally qualified for the position.  

 

The strategy and the decisions made in a firm with a large blockholder will most likely be 

influenced by this blockholder (Pedersen, 2003). To influence the risk profile of a company and 

having a large ownership as a majority owner is not beneficial to minority shareholders, 

assuming that the latter hold a diversified portfolio (Barry, 2010). With a diversified portfolio, 

one would do not want any portfolio companies to be risk averse, since they only make up a 

small share of your total portfolio. However, if an investor is holding a large share of the 

company’s stock, ceteris paribus, there will be a higher risk averseness. The above mentioned 

scenarios are all examples of conflict of interests (ibid.). 

Following agency theory, the next component in the model is asymmetric information. A major 

owner acting as an agent on behalf of minority shareholders, involved in the daily company 

operations in order to influence decisions and enjoy private benefits, will clearly be better 

informed than minority shareholders who will have no incentive to monitor the controlling 

shareholder (Hendrikse, 2003). A possible surplus is available in the form of private benefits 

etc. as a large owner potentially profits of the effort of monitoring of the company. Also, if the 

blockholder is interested in improving management and is successful in doing so, economic 

rents may be available in form of a potentially more efficient management (Hendrikse, 2003). 

 

Gedajlovic and Shapiro (1998) support that shareholder conflicts likely originate from a 

combination of concentrated ownership and control, as well as poor institutional protection of 

shareholder rights (Peng and Jiang, 2010; Young et al., 2008). A concentrated shareholder 

structure is an important internal governance mechanism, whereas institutions are an important 

external governance mechanism (ibid). External and internal governance mechanisms together 

steer the effectiveness of a given corporate governance system (Young et al., 2008; Gedajlovic 

and Shapiro, 1998). Importantly, Morck et al. (2005) suggests that Principal-Principal conflicts, 

as an internal problem, reduces investment in innovation. There are two further explanations, 
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concentrated firm ownership is a central factor in the Principal-Principal model, and it is both 

a root cause and a possible answer to P-P conflicts (Young et al., 2008). However, before 

expanding on ownership concentration, it is appropriate to introduce the link between firm 

innovation and these agency problems. 

 

2.3. Innovation, Firm Theory and Corporate Governance 
 
The previous sections presented the fundamental agency aspects that are underlying most 

Corporate Governance studies. In order to bridge the gap between corporate governance 

mechanisms and innovation, which is central to our research question, we introduce the 

connection between key governance mechanisms and innovation in the following sections. 

Technology innovation involves the development of a unique high quality product, service or 

process and the creation, combination or fusion of knowledge in a new product or method 

(Belloc, 2010). Thus, innovation is generated through a collective and growing process of 

learning, which requires to investment of resources for an extended period of time. 

Technological innovation involves three components (ibid.):  

 

1.  investment specificity 

2.  outcome uncertainty  

3.  impossibility of anticipating future profits 

 

According to Belloc (2010), investment specificity involves the cumulative and collective 

character of the innovation process. New technology development requires the combination of 

knowledge and experiences by those individuals that are together involved in innovation efforts, 

so as to generate specialized skills specific to a project. The coordination of these skills in 

response to technological problems consequently generates new knowledge and innovation.  

Innovation production, such as Research and Development activities are inherently risky and 

highly uncertain activities (Belloc, 2010). Underlying this innovation process, there is an 

element of discovery that may or may not succeed in generating new technology. As a 

consequence, individuals cannot describe ex-ante (before the fact) every possible situation they 

will face and their future actions, while they must adapt to new data as it becomes available 

(ibid). Even if some parts of the innovation process generates new knowledge, the new 

technology or product may not be an improvement of the existing knowledge to a high enough 

extent that it guarantees commercial success. As a result, final returns of R&D and the payoff 
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among those who have taken part (as well as invested) in the innovation process, cannot be 

anticipated beforehand.  

 

Essentially, in concurrence with the agency framework in section 2.2, these three components 

imply that it is impossible to write a complete contract that specify each party’s obligations in 

every possible “state of the world” when it comes to R&D investments. When engaging in 

collective innovation processes, it is simply not possible to predict future incidents and 

contracting for specifics of every imaginable scenario, as this is too costly. With respect to 

incomplete contracting, the need of specific investments leads to the hold-up problem, which 

is related to the possibility of a certain player acting opportunistically (Hendrikse, 2003). The 

hold-up problem leads to a modification of the original investment decision; specifically, the 

players that are required to undertake particular investments might anticipate this opportunistic 

behavior and therefore avoid investing ex-ante (ibid.). 

 

The firm however, as an ex-post (after the fact) mechanism of governance, partly provides a 

solution to this problem. Williamson’s (1985) firm theory, which was further developed by the 

New Property Rights School, describes the firm as a vertically integrated structure, in which 

the asset ownership involved in the production process is concentrated in the hands of a single 

player, so that opportunism incentives are reduced (Hart and Moore, 1990; Grossman and Hart, 

1986). Due to the fact that only one party has both the right to make management decisions (i.e. 

the right to control how the assets are used under events that are not planned) and the right to 

claim economic rents of the production, the remaining players lose the resources to make 

opportunistic threats (ibid.). Nevertheless, viewing the firm as a centralized structure of 

governance is only a second-best solution, because under a single-owner system, non-

shareholding actors lose the power to hold-up as well as investment incentives. As described 

previously, innovation is realized by collective and specific investing (the firm itself may be 

defined as a “bundle of knowledge”, as per (Nelson and Winter, 1982), Thus the below average 

investment by some of those firm actors that are key for the innovation process may put the 

entire project at risk.  

 

As per (Belloc, 2010), these factors are the main reasons for why the crucial problem of firm 

innovation output relies on the design of institutional contracts for governing the relationships 

over those who contribute firm-specific assets, in the case of multiple shareholder, risk and self-

interest. Also, understanding firm–level innovation requires an analysis of how and under what 
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organizational conditions firms innovate (ibid.). The “shareholder value” perspective of the 

firm builds on the principal-agent paradigm, according to which shareholders (the principals) 

appoint managers (the agents) to run the firm on the shareholders’ behalf (Jensen and Meckling, 

1976). We can thus examine how this classical framework built on intuitions from section 2.2 

applies to innovation.  

Lazonick (2003) reminds us that supporters of this theory argue that what enhances corporate 

performance in general, is the shareholder control over management’s behavior and 

implemented strategies. Moreover, the shareholders are assumed to be the only residual 

claimants since they are the actual investors in the firm. With respect to innovation, this theory 

becomes problematic as it prevents an analysis of how firms might transform knowledge and 

physical resources in innovation. Indeed, shareholder investments are viewed as the only 

fundamental source of productive behaviors, however, the lack of any real chance of profit-

sharing after superior performance removes the incentives for employees to invest their skills 

and efforts to the innovation process (O’ Sullivan, 1998).  

 

Blair and Stout (2006) views the firm as an entity under the law holding all the property rights 

over the production assets. This is supported in Lazonick (2007), stating that arguing only 

shareholders have residual profit claims, ignores the ways through which other stakeholders 

make firm-specific investments. Further, is argued that incomplete contracts diffuse the 

innovation process. The Organizational Control Theory proposed in (e.g. Carpenter et al., 2003; 

Lazonick and O’Sullivan, 1996) confirms that firms must engage in three activities in order to 

innovate: first, strategizing, the methods through which the firm provides decision-makers the 

power to allocate resources to specific investments; second, organizing, through which the firm 

creates incentives for team members to apply their skills and efforts in collaborative learning; 

third, financing, through which the firm controls the allocation of funds to the innovation 

process. The achievement of these three activities results in the three social conditions that can 

lead an aggregate learning process to innovation. Namely, strategic control, organizational 

integration and financial commitment (Lazonick, 2007). 

Lazonick (2003), specifically, contrasts the theory of the innovative enterprise to the classical 

market economy framework, and argues that only firm-level control (as opposed to market 

control) over the resource allocation can establish these three social states successfully. The 

problem of the allocation of property rights within the firm can be further extended considering 

that property rights can be assigned also ex-ante on the innovation output, in addition to those 

on the inputs. In particular, it is the firm rather than the market that incentivizes how individuals 
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allocate their labor, controlling the allocation of finances to alternative uses and shaping the 

type of investments in productive capabilities of the firm (ibid). 

 

2.4. Ownership structure and innovation 
 
According to Shleifer and Vishny (1997) and La Porta et al., (1998), ownership structure is one 

of the main corporate governance mechanisms, and it is a key influence on firm-level 

innovation. For the purpose of this thesis, I will distinguish between two aspects of ownership 

structure – ownership concentration in this part, and in the next section, largest owner identity, 

as I conjecture on their relationship with R&D activities3 and formulate hypotheses.  

Grounded in the Coase Theorem of economic efficiency under the presence of externalities, the 

model for ownership structure essentially specifies who has the ownership rights in a firm 

(Coase, 1960). The ownership composition of the firm has a great influence on the value that 

will be created with an asset, such as an R&D project (Hendrikse, 2003). The ownership rights 

can be split into decision rights and income rights (Boyko, 1995). Decision rights involve all 

the rights that involve the use of a specific asset. Income rights are those rights that allows for 

receiving profits but also paying for the cost associated with using the asset. It is crucial to 

develop well-defined ownership rights for economic success (ibid.). The goal is to use the 

means of production in the most efficient way, which can be achieved by well-specified rights 

and a decision-maker who pays the cost and receives revenues.  

 

Traditionally, the degree of stock concentration has been considered the main factor influencing 

the ownership structure of a corporation (Belloc, 2010). Extending this view, it is proposed that 

two different approaches can be argued to deal with the relationship between ownership 

structure and innovation (Chen, 2010). The first approach argues that a concentrated ownership 

leads to a more effective monitoring over management actions and, in effect, reduces the high 

agency costs related to innovation, according to the principal-agent model. A second approach 

focuses on the various ownership structures relating to different methods of enforcement in 

                                                   

3 An “R&D activity” is the sum of actions deliberately undertaken by R&D performers in order to 
generate new knowledge. In most cases, R&D activities can be grouped to form “R&D projects” 
(Frascati Manual, 2015). 
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non-complete contract relations with respect to specific investments by internal and external 

investors of the firm (ibid.).  

Belloc (2010) argues that with an agency costs approach, it is to be expected that dispersed 

equity ownership negatively affects corporate innovation activity, because it allows managers 

to pursue their own objectives, such as increasing their personal wealth and status, to the 

detriment of long term projects. Indeed, small dispersed shareholders do not have incentives to 

oversee management actions, as the costs of monitoring exceed the benefits (Belloc, 2010). 

However, a body of prior literature presents both supporting i.e. a positive, as well as a negative 

relationship between the level of stock concentration and R&D activities. It is therefore 

necessary to review these disparate results in more detail. 

It is clear that ownership structure once again cannot be understood outside the agency 

framework. In fact, as suggested in (Peng and Sauerwald, 2012), they are highly interrelated. 

Principal-Principal conflicts are most likely to develop from a combination of firstly, 

concentrated firm ownership and secondly, poor institutional protection of minority shareholder 

rights (Peng and Jiang, 2010; Young et al., 2008). Concentrated firm ownership is a key internal 

governance mechanism, while institutions are an important external governance mechanism 

(Gedajlovic and Shapiro, 1998; Walsh and Seward, 1990). The alignment of external and 

internal governance mechanisms regulates the effectiveness of a given corporate governance 

system (Gedajlovic and Shapiro, 1998). According to (Jiang and Peng, 2011b), concentrated 

firm ownership is a key component in the Principal-Principal framework because of two 

reasons: 

 

First, concentrated ownership with the addition of external institutions is a root cause of 

Principal-Principal conflicts. Agency theory proposes that managers are in control of the firm—

a condition that more or less requires dispersed firm ownership. In many countries, however, 

ownership and control are concentrated to a major shareholder. Therefore, controlling 

shareholders are able to use their power to decide on the board members and who is appointed 

to the management team. The final internal organizational structure positions the largest 

owner(s) in ultimate control (ibid.). This strong internal position allows for opportunities of 

exploitation to the detriment of minority shareholders, and in effect allowing for Principal-

Principal conflicts if the institutional governance fail to protect (minority) shareholder rights 

(Peng, 2013).  
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Second, a concentrated ownership can be seen as a strategic reaction by the controlling 

shareholder in relation to potential Principal-Principal conflicts with the existence of weaker 

external governance mechanisms, therefore making it an important internal governance 

mechanism (La Porta et al., 1998; Peng and Jiang, 2010; Young et al., 2008). The economic 

effects of concentrated ownership are debated and depend on external limitations such as laws 

and regulations (La Porta et al., 1998) and internal controls such as dividend rights that are 

strongly related to control rights (Dyck and Zingales, 2004).  The institutional framework can 

effectively create more efficient internal checks by, for example, introducing regulations that 

support voting and dividend rights (La Porta et al., 1998). External governance mechanisms, 

however, are not perfect either (Jiang and Peng, 2011) such that internal constraints therefore 

may replace external constraints (Gedajlovic et al., 2004; Gedajlovic and Shapiro, 1998). It 

follows that a key reason for a controlling shareholder to remain in control is a weaker 

institutional protection of shareholder rights (Peng, 2013). Thus, controlling shareholders will 

seek diversify their portfolio only if they can be guaranteed enough investor protection, because 

otherwise the risk of another party acquiring a controlling stake in the firm and obtaining the 

benefits of control is too high (ibid.). 

 

2.4.1. The effects of ownership concentration   
 
The separation of ownership and control comes at the price of agency problems in the sense 

that owners and managers show naturally disparate positions towards risk (Hendrikse, 2003). 

In contrast to shareholders, whose attitude towards chiefly is driven by their portfolio, the costs 

and payoffs for managers ultimately depend on the success of the firm they are involved in. As 

a consequence, managers taking on short-term assignments might avoid new risky R&D 

projects, requiring investments in learning and only generates potential profits in a distant future 

(Jensen and Meckling, 1976). Thus, shareholders of R&D-intensive firms have stronger 

incentives to maintain controlling power in order to maintain access to internal resources, 

monitor, interfere and reprimand underperforming managers (Shleifer and Vishny, 1997). In 

fact, there is separate body of empirical evidence suggesting that firms with concentrated 

ownership are more active in innovation activities, prioritizing internal growth, and keeping 

R&D investment independent of market conflicts (Francis and Smith 1995; Ayyagari et al. 

2011). In these cases, there is in effect an incentive alignment (ibid.). 

Similarly, the existence of a controlling owners may change the decision priorities of managers 

from short-term financial targets like quarterly earnings towards long-term investment in R&D 



	 24	

projects (Hosono et al., 2004). Lacetera (2001) argues that large owners, holding strategic 

decision power and access to insider information, are motivated to a provide continuing flow 

of funds to finance innovation. When ownership is concentrated to just a few owners, incorrect 

use of investment funds by the management are likely prevented (Ortega-Argilés et al., 2006). 

Some large shareholders may favor investing in R&D as a means of increasing long-term 

company strength instead of focusing on their own profits in the near term (Asensio-Lopez, 

2018). In this regard, some empirical studies show that ownership concentration has a positive 

effect on innovation (for US firms Lacetera, 2001; for Canadian firms Di Vito et al., 2008; for 

European firms Munari et al., 2010). 

 
As a contrast, Asensio-Lopez et al. (2018) highlights that the preliminary argument on the 

negative relation of ownership concentration and R&D lies in greater risk aversion. Ownership 

concentration and the combination of ownership and management may reduce the pressure that 

external investors or other controllers exercise on managers in their control of company data 

etc. (Carney, 2005). Agency theory, as reviewed, claims that owners or managers become more 

risk averse as their share in the company capital grows (Beatty and Zajac, 1994; Denis et al., 

1997). When it is hard for owners and managers to diversify their risk, they become more 

conservative and consequently invest less in R&D activities (Asensio-Lopez, 2018). Moreover, 

ownership concentration can not only increase risk aversion, but also introduce a lack of 

motivation to engage in strategy changing activities, such as innovation as discussed already in 

section 2.3 (ibid.). This is called the entrenchment effect or myopia. 

 

Another argument that is seen as fundamental in explaining the negative relation argument is 

the Principal-Principal conflict, which also can be linked to a limited legal shareholder 

protection in some countries (Young et al., 2008). Su et al. (2007) argues that high levels of 

ownership concentration effectively risks introducing opportunistic owners that use the 

company’s resources to maximize their own private wealth at the expense of the residual 

shareholders, instead of performing profitable activities, such as innovation that would benefit 

everyone.  With respect to empirical findings, in line with the above arguments, there are studies 

that support this negative relation, in many different regions of the world. For example, in 

numerous European countries like Spain, Italy, Switzerland and Germany (Ortega-Argilés et 

al., 2005; Czarnitzki and Kraft, 2009; Battaggion and Tajoli, 2000; Brunninge et al., 2007). 

Outside Europe, other studies also support this notion, from regions like China and Canada 

(Chang et al., 2010; Zeng and Lin, 2011: Bianchini et al., 2015). 
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Furthermore, as suggested by Ortega-Argilés and Moreno (2009), not only stock concentration, 

but often associated involvement of owners in management decisions can lead to a decrease in 

risky R&D projects because they have less specialist knowledge and hold less technical abilities 

on average.  

In the light of these findings and theoretical arguments, we develop our first hypothesis: 

 

H1: Ceteris paribus, ownership concentration is negatively associated with R&D intensity. 

 

In Munari et al. (2010), it is noted that despite several works grounded in institutional theory 

(e.g. Lazonick, 2007), agency theory is lacking as a tool in analyzing the potential association 

between Corporate Governance mechanisms and innovation. It is argued that this viewpoint 

fails to include a comprehensive breakdown of the innovative firm. Moreover, the Corporate 

Governance systems within the innovative enterprise should guarantee the separate but 

interrelated conditions of financial stake, organizational structure and owner/management 

control (O'Sullivan, 2000; Lazonick, 2007). Moreover, all these conditions importantly differ 

significantly across types of shareholders and across countries. It is thus relevant, as this study 

attempts to do, to incorporate a multi-country perspective as well as accounting for main 

shareholder identity, both of which will be expanded on in the next sections.  

 

Ultimately, O'Sullivan (2000) argues that one should understand that the relationship between 

Corporate Governance and innovation activities vary across social environments driven by 

different economic, organizational and institutional settings that influences investment types, 

investment decisions, and how the payoffs from these investments get allocated. Thus, it 

becomes necessary to undertake studies that make comparisons and extend the simple analysis 

of the degree of agency theory grounded ownership concentration emphasized in literature, to 

analyzing in more depth the effects impacting on innovation activities. Specifically, it is 

relevant to analyze the different types of large shareholders and various instances governance 

institutions and financial systems in combination (Carpenter et al., 2003; Lazonick and 

O'Sullivan, 1997; Hall and Soskice, 2001). Therefore, this thesis aims to add to the literature 

by responding to these arguments. Before addressing our incorporation of the external, country-

level factors, we will examine the effect of the other major governance mechanism potentially 

influencing innovation, the identity of the largest shareholder. 
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2.4.2. Largest shareholder identity 
 
As Tihanyi et al. (2003) suggests, it is true that although academics accept the notion of 

diverging interests of shareholders and debtors (e.g. Jensen and Meckling, 1976), agency theory 

does not explicitly differentiate between the types of large equity holders. It is argued that it 

was only during the 2000’s studies started to acknowledge owners’ identity and their differing 

objectives to analyze the important implications for the firm (e.g. Bushee, 1998; Thomsen & 

Pedersen, 2000). Concerning the relationship between the owner identity and innovation, 

Gonzales-Bustos and Hernandez-Lara (2016a) suggests that any relationship is important to 

study as owners are different; they want and look for different goals and can therefore exert 

different influences with their acts and decisions. However, even when one specific type of 

blockholder is analyzed, its influences on innovation are not always clear (ibid.). I aim to shed 

light on the potential impact specific owners may have, in order to extend the literature on the 

relationship with innovation, by including a wide range of owner types. Gonzales-Bustos and 

Hernandez-Lara breaks down recent studies that has looked into owner types and R&D 

outcomes. It is evident that results are disparate for types like Institutional investors and 

Families. Furthermore, most of these studies in Table 1 are in a single-country format. 

 
Table 1 Owner identity and R&D adopted from (Gonzales-Bustos and Hernandez-Lara 2016b) 
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2.4.3. Institutional investors  

Institutional investors are considered external shareholders interested in the financial return of 

their own shareholders (Ivanova, 2017). Nonetheless, the major stake they may own and their 

reliance on financial returns can lead them to actively join the governance of the firms whose 

stock they own (Clifton, 2018). It follows that presence of institutional investors as shareholders 

may modify the agency relationships between managers and shareholders and between large 

and small minority shareholders, thus it can be a mechanism to deal with the mentioned 

Principal-Principal conflicts. In the performance literature, it has been highlighted that 

institutional blockholders are relevant for companies’ financial performance and results 

(McConnell and Servaes, 1990) but there has also been (less so) developments with respect to 

innovation since (e.g. David et al., 2001). In the recent study by Brossard et al. (2013), 

analyzing top innovative firms in Europe, it is suggested that one mechanism that truly has 

affected the monitoring of companies is the emergence of institutional investors. As 

blockholders (owning 5% or more), they can influence managers either through internal 

mechanism of governance (board of directors or manager compensation policies) or external 

mechanisms (market for corporate control or trade of shares).  

In many regions, it is argued that a high number of research and innovation projects have often 

been realized thanks to direct investments of different kind of institutions (Choi et al., 2011). 

Apart from the list in Table 1, a body of studies empirically verified these positive effects of 

institutional blockholders on innovation (Hill and Snell, 1988; Kochhar and David, 1996; 2012; 

David et al., 2001), and on R&D investments specifically (Ferris and Park, 2005). Looking at 

these studies, it seems as though institutional investors are willing to promote innovative 

projects that contribute to a higher company capability and competitiveness. However, the 

evidence is again not conclusive in terms of institutional investors’ supposed positive 

influences.  

Some studies underline that certain institutional investors can be reluctant to long-term and 

risky investments (Graves, 1988). Thus, the type of institutional blockholder may be crucial to 

determine their influence on innovation through proxies like R&D investment. 

 

Another group of studies consider other features of institutional investors that can also affect 

their impact on innovation, for example, investment horizons; long-term investments of 

institutional blockholders positively affect innovation, whilst short-term investments result in a 

negative influence as per Zahra (1996). Lastly, as per Lee’s (2012) results, no significant 
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influence of institutional blockholders on innovation in either direction was found. In order to 

clarify these seemingly conflicting results, there has been an increased tendency for researchers 

to refrain from viewing these investors as a homogenous group (Zahra, 1996). This thesis 

attempts to follow this guidance. 

One of the most relevant institutional owners that have attracted the interest of research are 

financial owners, like banks and other financial institutions. These entities usually act as a key 

source of financial capital for large investments like R&D.  

 

In countries like Sweden, Germany, Japan and Spain, banks are among the most frequent 

company shareholders. According to Miozzo and Dewick (2002), they have a supporting role 

of innovation investments, supporting the positive association between bank’s ownership, R&D 

and long-term project investments (Lee, 2005; Miozzo and Dewick, 2002). However, literature 

is in general inconsistent regarding the effects of financial owners on R&D and innovation as. 

Some scholars did not find any significant relationships between financial owners on innovation 

(Kochhar and David, 1996). Others found a significant negative link between institutions and 

innovation (Tribo et al. 2007). Gonzales-Bustos (2016) explains through the business 

relationship that banks maintain with firms, in which they invest beyond simple ownership in 

the form of loans and credits, which exposes banks, normally risk-averse institutions, to the 

risks of R&D and innovation.  It is likely that the disparate results are due to the wide variety 

of approaches in these studies, not to mention their differing operationalization of institutions 

in statistical models. I aim to answer the call in studies like Brossard et al. (2013), who suggest 

that institutions are to be split into relevant units as they are not to be examined as a homogenous 

group, as this may lead to a simplified analysis and miss important nuances. With respect to 

this issue, I incorporate Brickley et al.’s (1998) proposed system of developing typologies of 

institutional investors. The motivation for this work was based on the fact that institutional 

investors, in general, likely face different incentives/conflicts when e.g. voting on management-

sponsored proposals. Based on the argument that institutions differ with respect to their activity 

and susceptibility to management pressures, Brickley places institutions in three mutually 

exclusive categories: 

 

1. Pressure-sensitive institutions: insurance firms, banks, trusts, corporates (and 

listed corporations). 

2. Pressure-resistant institutions-pension funds, mutual funds, foundations, venture 

capital funds/private equity funds 
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3. Pressure-indeterminate institutions- Corporate pension funds, brokerage firms, 

investment counsel firms and others. 

 

In this regard, the results in Kochhar and David (1996) indicate that pressure-resistant 

institutions have a more positive association with firm innovation than pressure-sensitive 

institutions. Different studies show findings that support idea that agency theory is important 

when thinking about pressure-resistant investors (Bushee, 1998). Despite the fact that pressure-

resistant institutions also may be aligned towards significant strategic decisions, such as R&D 

investments, their unique features can help in understanding their specific wants and needs.  

In order to understand these owner types better, we will deal with the typologies in more detail. 

 

2.4.3.1. Pressure-sensitive institutions  
 
Pressure-sensitive (PS) institutions are those who develop business relationships with the firm 

they are invested in. Thus, the success and profitability of this will often depend on a good and 

strong relationship with the firm in which they have invested (Huse, 2007). In the case of a 

conflict, they tend to avoid challenging the management direction, and opt to selling their 

holdings instead. Pressure sensitive types are similar to Porter's (1992) depiction of temporary, 

transient ownership. When problems or conflicts arise, these transient owners are quick to sell 

their stock and do not challenge management (Jacobs, 1991). It is easy to see how this practice 

may bring forth stock-shuttling rather than patient investments in firms, which foster R&D and 

other value-creating activities (Porter, 1992). Therefore, pressure-sensitive investors are 

synonymous with short-term or transient institutions as in (Jacobs, 1991; Porter, 1992; Busbee, 

1998). 

Corporate owners, including listed firms, are categorized as sensitive as the typically have some 

type of business relationship with the firm, this can be as suppliers of materials or as customers 

for products (Thomsen and Pedersen 2000). This increases the dependence of the corporate 

investors on the firm. According to the classification in Brickley et al. (1988), this makes 

corporate investors pressure sensitive. Depending on the firm, these investors are not actively 

engaged in monitoring to the same extent due to the fear of losing out on business. Corporate 

investors may also be related to the firm through crossholdings (Sarkar and Sarkar, 2000). This 

also increases the dependence on the firm by the corporate owner, and any attempt to influence 

the manager of the firm may result in retaliation of some sort from the firm (ibid.) 
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Another category of pressure sensitive investors are banks. Banks are typically owned partly 

by governments and have no real incentive or ability to monitor the firm (Douma et al., 2006).  

According to Douma et al. (2006), the traditional view is that banks are typically led by 

bureaucrats who have limited knowledge on the technological aspects of the firm, which is of 

course key if a party were interested in future profitable R&D projects. Furthermore, their salary 

and career outlooks most often do not depend on the performance of the invested firm, hence 

banks and similar institutions do not have any incentive to monitor or influence the firm to the 

same extent. In addition, banks may not actively influence management to improve R&D 

investments in order to safeguard potential business relationships (David & Kochhar, 1996).  

 

2.4.3.2. Pressure-resistant institutions  
 
As a contrast, pressure-resistant owners do not form business relationships in the firms they 

invest in. Brickley et al. (1998) suggests that as these owners only form investment 

relationships, a conflict of interest is unlikely and potential agency problems are reduced. This 

means that these institutions are fitter to exercise their voice over firm actions, if they wish to 

do so. There might also be a need, in the case that they are under pressure from their members 

to improve corporate governance (Jacobs, 1991; Roe, 1994) and maximize the long-term value 

of their investments (Blair, 1995; Zahra, 2000). As a result, such institutions have on occasion 

opposed management in an effort to improve corporate governance (Monks & Minow, 1995) 

and have demonstrated significant non-alignment with management in voting on strategy 

related decisions (Brickley et al., 1988).  As such, pressure-resistant owner types are more likely 

to support long-term value-creating actions such as R&D investments (Kochhar & David, 1996) 

and Corporate Entrepreneurship (Zahra, 1996). As an example, the amount of stock owned by 

pressure-resistant institutional investors is related to an increased use of long-term incentives 

in executive compensation (David et al., 1998), which can encourage executives to support 

long-term value-creating activities (Zahra, 2000; Porter, 1992; Jacobs, 1991).  

With these observations and arguments pertaining the two topologies, I form the following 

hypothesis; 

 

H2: Compared to pressure-sensitive institutional owners, pressure-resistant institutional 

owners are on average more positively associated with R&D activities. 
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2.4.3.3. Pressure-indeterminate institutions 
 
The time perspective, i.e. long-term or short-term orientation of institutional owners is usually 

different and they influence both direction and type of involvement, e.g. through boards and 

monitoring (Huse, 2007). Pressure-indeterminate (PI) institutions are most often short-term 

oriented and tend to hold a smaller percentage of a firm considering other the institutional types, 

however, other characteristics and potential attitudes towards long-term investments like R&D 

for this group are unclear (Kochhar and David, 1996). Although these institutions may not have 

formal business relationships with firms, they may still be averse to attempt to influence firm 

strategy and actions. For example, a corporate pension fund or a financial investment firm does 

not depend on a single firm for its current or future business, as they are diversified. 

 

Furthermore, for institutions with small stakes in a firm, it may not be sensible to invest the 

time and money required on monitoring and resulting influence. They can generally divest their 

holdings without much distress of loss of value. Brickley et al. (1988) referred to this group of 

institutions as pressure indeterminate, as their motives and actions are not clearly defined.  

Corporate pension funds, brokerage houses, investment counselling firms, and institutions with 

smaller holdings are included in this category. 

The general uncertainty of the impact PI may have on firm actions have resulted in researchers 

following a path were no hypothesis are proposed (Ryan and Schneider, 2002; Zahra, 2000). 

However, I will still attempt some reasonable predictions with respect to pressure-indeterminate 

owners compared to the clearer cases of PR and PS.  It is a fact that these firms do not 

necessarily have direct business relationships firms, but they may be disinclined to influence 

management actions for others reasons (Conelly, 2008). This lack of monitoring leads to the 

assumption that agency problems in the form of opportunistic managers arise, to the detriment 

of projects like R&D. It is also true that they hold smaller holdings in general, which reduces 

their influence further. Moreover, they tend to be short-term oriented and driven more by near 

term profits. Lastly, similar to pressure-sensitive institutions, pressure-indeterminate 

institutions tend not to use their ownership power to actively promote long-term strategic 

initiatives (e.g. R&D investments) (Hagen et al., 2005).   

 On the aggregate, I regard these characteristics to yield enough information to formulate the 

following hypotheses regarding pressure-indeterminate owners: 
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H3: Pressure-indeterminate institutional owners are less positively associated wtih R&D 

activities, in comparison to both pressure-resistant and sensitive owners. 

 

The choice of analyzing different typologies in this thesis is significant as it allows for 

differentiation among institutional owners that otherwise often are aggregated in the literature, 

such as Brossard et al. (2013) and Engelen and Van Essen (2013). This means there is potential 

to add to the literature on the R&D associations of specific owner identities and their 

differences. 

 

2.4.4. Strategic investors  
 
In contrast to institutional investors, strategic investors include families, industrial corporations, 

and state or government agencies (Brossard et al., 2013). In the case of these individual 

investors (perhaps apart from state-owned cases), much of their net wealth may be invested in 

a single firm. In these cases, they are not engaged in a strategy of diversification of their 

portfolios the same way as professional, institutional investors may be, and may therefore be 

more risk-averse to certain strategies, such as investments in R&D.  

Echoing Brossard et al. (2013) on the differences between the European and US contexts, in 

Europe, “strategic” entities such as Families and Governments still hold an important share of 

companies’ capital, even widely-held global corporations. Also in this study, we can see this to 

be true in countries like France and Italy as per Table 12 (app.3). It is thus necessary to examine 

the potential impact of these specific types of strategic owners. 

 

2.4.5. Families 
 
In the agency framework, family ownership is argued to mitigate agency problems in 

companies (Jensen and Meckling, 1976; Chrisman et al., 2004). Families as large shareholders 

can be effective monitors, which can lead to a reduction in agency costs from the separation of 

ownership and management. Demsetz (1988) argues that family owners have strong incentives 

for effective monitoring because they usually have a large percentage of their assets invested 

in the company. Apart from financial motives, there are also other reasons for effective 

monitoring. It is often the case that the firm represents the history and tradition of the family 

and is an important part of the family’s identity. Further, family owners often intend to leave 

the firm to the next generation which supports that there may be an intention to leave the firm 

in good condition (Casson, 1999). 
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Families have better access to information and concentrate on longer-time horizons than non-

family shareholders (Brenes et al., 2011; Anderson and Reeb, 2003). However, family owners 

have an information advantage over minority shareholders and are better able to understand the 

value and risks involved in R&D projects (Asensio-Lopez, 2018). Thus, there is a situation of 

information asymmetry in the principal-principal framework. With a longer-term horizon, 

family owners regard the company as an asset to be passed on to the next generation rather than 

as wealth to be consumed during their lifetime. Also, this longer time perspective allows family 

owners to accept an (increased) loss if it encourages management to engage in R&D investment 

strategies (ibid.). On the other hand, Tsao et al. (2015) found that family owners are often large 

owners with most of their wealth invested in their companies, reducing the opportunity to 

reduce risk through diversification. Therefore, since R&D projects are intrinsically risky, 

family enterprises may prefer to invest less in R&D (Anderson et al., 2012).  

 

The empirical evidence on family ownership is not conclusive yet again. For the US, Francis 

and Smith (1995) concluded that family-owned firms on average own more intangible assets 

like patents than companies with other owners. Yoo and Sung (2015) discovered that when 

there are low development prospects, family control is positively associated with R&D intensity 

in Korea. In European countries, family ownership was found to be associated negatively with 

R&D investment (Munari et al., 2010). The same trend was found in China, suggesting that 

family ownership allows for a smaller number of registered patents (Choi et al., 2011), where 

Chrisman and Patel (2012) find that families on average invest less in R&D suggesting that, 

when returns is worse than planned, their attitudes such that they increase their investments in 

R&D more than other owner types. 

Other studies suggest that the effect is different depending on whether the company is 

controlled by the founder or the descendants. In the US context, Block (2012) uncovers that 

founder-led companies are positively associated with both R&D expenditure intensity and 

productivity, but in the hands of the inheriting generation, the effect changes to no relationship 

or even negative. In their analysis of Korean companies, Choi et al. (2015) find that the relation 

is positively controlled by growth in opportunities. Their results show that a family-run 

company generally invests less in R&D but when performance decreases below what was 

predicted, prospects change to the extent that family-run companies increase their investments 

in R&D more than non-family companies, similar to the results in Crisman and Patel. The 
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relation is not the same for all companies, being weaker in large family-run business groups 

where family control is more secure4.  

 

2.4.6. Governments  
 

In the meta-analysis of Wang and Shailer (2017), it was established that prior findings in the 

literature present advantages and disadvantages of government ownership and the impact on 

performance compared to private ownership like families. However, the weight of arguments 

supports the disadvantages. The proposed advantages of government ownership, in both 

developed and emerging markets, include favored commercial handling and governance 

advantages (Blanchard and Shleifer, 2000), higher market power and supply-chain networks 

(Tan, 2002), easier capital development and technology transfers (Labra, 1980) and inherent 

government bailouts (Borisova and Megginson, 2011).  

Easier access to finance and fewer financial restraints may also enhance their ability to ensure 

profitable investment prospects (Chen et al., 2011). Recently, it has also been shown that 

government-owned firms may have an image of being less risky in the eyes of creditors and 

investors and may thus enjoy lower cost of capital, especially in the face of negative events 

such as financial distress and regulation (Wang et al., 2015; Shailer and Wang, 2015). 

 

However, Stiglitz (2001) argues that the inability of government to realistically commit to a 

policy risk constraining the fulfilment of these advantages. It is frequently argued that 

government-owned firms are structurally inefficient because of property rights issues, manager-

selection difficulties, and political agency costs. As per Alchian (1965), if citizens are the 

ultimate owners of government-owned companies, the related property rights are more complex 

than under private ownership which may decrease monitoring and introduce free rider problems 

(Grossman and Hart, 1980). Additionally, the regulation of managerial selection may be weaker 

or absent under government ownership if managers are usually chosen in accordance with 

ideology or political motivation rather than their actual ability to manage (Wang and Shailer, 

2017). Some argue further that a critical agency problem in state-controlled corporations lies 

with politicians rather than managers (Boycko et al., 1996). In arrangements where politicians 

can freely pursue selfish political goals at the expense of social welfare, state-controlled 

                                                   
4 We can thus expect this effect to be lower for the high innovation sample as they are mostly 
large global corporations. 
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corporations might sacrifice firm value and subsequently decrease investment in long-term 

goals such, for their private political gains (Shleifer and Vishny, 1994). 

 

In the situation of multiple assigned principals (political leaders), each responsible for a 

separate area, the outcome will generally not be Pareto efficient in economic terms (Sappington 

and Stiglitz, 1987). Contrasting with family-owned private firms, even without direct 

management involvement, controlling family blockholders have more authority and incentives 

in monitoring managers, thus improving firm outcomes. Furthermore, privately controlled 

firms tend to have simpler organizational structures and smaller size, i.e. they are usually less 

bureaucratic (ibid.). In the case of government-owned firms therefore, excessive bureaucracy 

can have negative effects on innovation for two reasons.  

First, bureaucracy decreases the ability to adapt and, with existing consequences for procedure 

violation, it produces higher risk-aversion of managers with respect to unclear, although 

potentially successful, business decisions such as innovation projects. Second, bureaucracy 

may involve more difficult and rigid procedures for the dismissal of public staff, strengthening 

job security even for non-complying managers (Belloc, 2013). Balancing these arguments, 

regarding the potential innovation impact of government or family ownership, there appears to 

a favor family ownership in the literature. Therefore, I test the negative relative government 

ownership hypothesis: 

 

H4: Compared to family-owned firms, government-owned firms have an inferior association 

with R&D activities.  

 

2.5. The link between country-level governance and firm-level innovation 

Barbosa and Faria (2011) note that the term “institutions” has been used in the literature to 

describe various features of social activity, legal, economic, political. It is thus challenging to 

arrive at a single definition of this concept. In his seminal publication, North (1990) describes 

institutions as the “rules of the game” in a society. This approach to institutions has been 

followed by other authors too. Hwang and Powell (2005) view institutional change as the rule-

making or the creation of formal laws that define the playing field, enabling the efforts of certain 

groups and impeding the efforts of others. In turn, Nelson (2008) views institutions as a method 

to explain the main mechanisms of doing things in situations where actions and interactions of 

several parties determine the outcomes. According to Engelen and van Essen (2013), the 
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economic governance institutions of a country can be described as the arrangement and working 

of the legal and social institutions that support economic processes by protecting property 

rights, enforcing contracts and taking combined action to provide physical and organizational 

infrastructure. From this point of view, it is clear that advanced economic governance systems 

are crucial to the high performance of a country’s economic activity, i.e. the main source of 

growth. An emerging perspective in comparative Corporate Governance and International 

Business studies therefore emphasize the importance of the institutional context in 

understanding firm strategies and outcomes such as R&D activities (Judge et al., 2010). In 

countries with greater legal protection, the group of legal rights and enforcement mechanisms 

makes financial contracts more effective and gives investors more certainty about realizing the 

correct return on their investment. Recent studies in the comparative Corporate Governance 

literature extend this view and have been focusing on the relationship between country-level 

institutions and corporate behavior and governance of companies (Barasa et al., 2014). 

In this thesis, I follow this perspective on institutions and focus the attention on administrative 

and economic practices and policies aimed at regulating the capital markets, the intellectual 

property systems and financial system on the aggregate. The country factors are operationalized 

through the WIPO index innovation ranking on the one hand, and whether a country has a 

market or bank-based financial system on the other. A detailed discussion regarding these 

variables are given in the methods section. Whereas the aspects of regulation do not completely 

cover all institutional dimensions, this brief introduction will aim to include some of the most 

important structures and forces that shape and maintain the institutional environment affecting 

innovation activities. Furthermore, the different aspects of market- and bank-based financial 

systems and their potential impact as per Demigurc et al. (2001) will be introduced. The macro 

environment is highly complex in the innovation context, especially in a multi-country setting 

such as this, thus it is appropriate to focus on those mechanisms that arise as key in previous 

studies.  

2.5.1. Financial development, credit and innovation 

The level of financial development potentially affects innovation activity either directly or 

through indirect means. It is argued that this aspect affects innovation intensity in a given 

industry in two main ways: the firms’ size spectrum, and an industry’s dynamics and level of 

competition (Barbosa and Faria, 2011). In empirical studies, it has been found that financial 

development leads to more market entrants and higher competition (Macchiavello, 2006). One 
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additional important way through which financial development may influence innovation 

intensity directly is by the technology start-up financing or high-tech investment. This is the 

case because the returns from high-tech investment are risky and because information 

asymmetries will occur between potential investors and firms, as described earlier (Carpenter, 

2000). Moreover, high-technology investments often have very little guaranteed value because 

most R&D investment is used primarily to pay salaries, which have little salvage value in the 

case of default (Carpenter and Petersen, 2002).  

In the recent empirical literature, it is indicated that the effect of the availability of credit has a 

positive impact on both the formation of technology firms and on firms’ levels of innovation 

(Audrestch and Elston, 2006; Cassar, 2004). However, some studies fail to find similar 

relationships on the growth of tech start-ups (Bottazzi and Da-Rin, 2002). On the aggregate, 

the empirical findings on the impact of financial credit on innovation suggest a positive and 

significant effect. Specifically, evidence suggest that venture capital favors the entry of new 

firms and/or small firms, particularly technology-based start-ups. So, we can expect that 

financial development will have a positive and larger effect in industries with high innovation 

intensity enabling small firms to enter and compete (software, biotechnology and 

pharmaceuticals etc.). First of all, a general confidence in a country’s institutions is key, as 

firms might be disinclined to commit necessary investments in R&D if they are unsure about 

the institutional environment (Engelen and van Essen, 2013). According to Keefer and Knack 

(1997), the higher the property rights and better policy regimes, the higher the incentives of 

entrepreneurs to embrace those techniques that maximize long-run value. Firms make less 

efficient adjustments and continue to use dated technology if those policies are not credible, or 

if optimal firm adjustments leave them more vulnerable to expropriation. Actually, as Clarke 

(2001) points out, R&D expenditures tend to be lower in countries where the legal framework 

is weaker and the expropriation risk is higher  

Claessens and Laeven (2003) support that firms operating in areas with weak (intellectual) 

property rights protection, invest less in innovation compared to those operating under strong 

frameworks. Samaniego (2006) focused on the impact of labor market laws, some on product 

regulations (Griffith et al., 2007), of educational organizations (Varsakelis, 2006) and of 

intellectual property rights laws (Kanwar, 2007) on innovation processes. An analysis of the 

institutional environment in the European context found that stronger labor market systems had 

stronger product market regulations, negatively impacting innovation (Barbosa and Faria, 
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2011). It is also found that the level of intellectual property rights protection has a negative 

impact on innovation. The findings suggest that too strict intellectual property rights do not lead 

to further increases in innovation. This study will examine thus component below: 

2.5.2. Intellectual property rights and innovation 

It is widely established that the incentives to produce, work, invest or innovate depend 

significantly on the quality of institutions in general and the degree of property rights protection 

in particular. The central notion is the less secure the property rights are, the weaker these 

incentives are and economic outcomes such as innovation decrease (Barbosa and Faria, 2011). 

Intellectual property rights (IPRs) and patents have two aims; to provide research incentives 

and to disclose information, but the cost is the potential reduction of the inventions use during 

the patent’s existence. The key argument favoring patents is their promotion of ex-ante 

innovation by securing ex-post monopoly profits on an invention (ibid.).  There are further 

reasons for why property rights may induce innovation. Firstly, secure property rights aid the 

transfer of international technology and dissemination through foreign investments and trade 

efforts. Secondly, they contribute to the well-functioning of technology markets. Thirdly, start-

ups may be supported in some cases by providing the inventor enough time to get established 

in the industry. Lastly, property rights can support capital investments as venture capitalists 

often analyze portfolios of IPRs when making investment decisions.  

However, there are also criticism against the notion that strong IPRs, and patents in particular, 

are necessary to stimulate innovation.  Specifically, the literature has challenged the optimal 

design of patents that is based on the idea of cumulative or progressive innovation, whereby 

new innovations produce the ideas for future innovations (Hopenhayn et al., 2006; Horowitz 

and Lai, 1996). As a contrast, these studies propose that the relationship between patents and 

innovation may be heterogeneous, depending on the effects of innovators being both leaders 

and followers and if it is easy to engage in technology transfer (Gallini, 1992).  Evidence seems 

to support the view of new theoretical models and raises doubts with respect to the efficiency 

of patents to stimulate innovation. Hall (2007) reviewed recent studies and observes two 

firsthand consistencies. First, the improving of a patent system

 

clearly results in an increase in 

patenting and also in the strategic implementation of patents as by most firms. Second, an 

increase in innovation due to patents is likely to be held mostly in specific industries, namely 

pharmaceutical, biotechnology and medical instrument industries (Qian, 2007). As per Table 

10 (app. 1), these industries are commonly represented in our sample.  Considering the above 
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discussion and arguments, where strong IPR and financial development are signatures of strong 

country level economic governance, it is expected that: 

H5a: Country-level economic governance is positively related to firm-level R&D activities  

To add to the literature, I also want to examine how firm-level corporate governance and 

country-level economic institutions interact with each other to jointly influence R&D 

investments. Some academics suggest that country- and firm-level governance mechanisms 

may be alternatives to one another (Klapper and Love, 2004; Durnev and Kim, 2005), while 

others suggest that firm-level governance mechanisms are effective synergies with country-

level financial systems (Aggarwal et al., 2010). On the other, it can be the case that they have 

no relation to one another (Chhaochharia and Laeven, 2009). Therefore, I formulate the 

following hypotheses with respect to R&D investments:  

H5b: Firm-level governance and country-level factors are complements to R&D activities. 

2.5.3. Market-based vs. bank-based financial systems 
 
One conventional fact about the relative importance of financial markets, banks and their 

relationship with economic development is the one about financial markets tending to be more 

active relative to banks in countries with higher GDP (Goldsmith, 1969; Demirgüç-Kunt and 

Levine, 2001). Research has concentrated on exploring the relationship between financial 

structure and economic growth, i.e. if market-based or bank-based financial structure is better 

for economic growth or not. As in Levine (2005), theories on this can be grouped into four 

views. Supporters of bank-based structures claim that banks and other financial entities are 

better in collecting and processing information while financial markets provide much weaker 

incentives for agents to collect information ex ante and monitor debtors (or stock issuers) ex 

post (Stiglitz, 1985). There financial markets have a weakness in terms of overcoming 

information asymmetry, and therefore, a financial system with a bank-based structure should 

be better in resource allocation, promoting economic growth through innovation (Lin, 2009).  

At the same time, supporters of market-based systems often focus on the problems created by 

“too big to fail” banks. Bank-based systems may involve intermediaries that have huge 

influence over firms and this influence may hinder economic growth (Rajan, 1992). Moreover, 

banks tend to be more risk-averse and so bank-based systems may reduce economic innovation 

and hinder economic growth. It is said that financial markets are more likely to provide better 

and more flexible risk management tools while banks can only provide basic risk management 
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facilities.  La Porta et al., (1997) propose the “law and finance” view, which focuses on the 

impact of the legal systems in financial development, and that understanding national legal 

systems in supporting financial transactions is more useful than distinguishing countries by 

their financial system. Demirguc-Kunt and Maksimovic (2002) find data consistent with the 

third and fourth views, showing that financial structure is not a primary factor in understanding 

the process of economic growth after controlling for the level of financial development.  

With this background, this study does not form hypothesis regarding the potential impact of 

market/bank-based systems on innovation. Rather, we include it as a variable and make 

interpretations thereafter.  
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3. Data, variables and methodology 

The previous sections have presented the theoretical foundation for why mechanisms such as 

ownership concentration and owner identity may be associated with innovation practices in 

corporations, taking into account the country-level factors. As a result, hypotheses were formed. 

This section has the objective to describe the overall design, which is determined to be the best 

approach in analyzing the hypothesized role of ownership concentration, owner identity and 

country-effects on R&D intensity. Therefore, the first step is to form an overall description of 

the samples and specific concepts involved in the study design and their relevance as per 

previous research frameworks. That is, the incorporated innovation measure as dependent 

variable and the country-level factors. The remainder of this section includes the rest of the 

variables, descriptive statistics and the econometric models and approach. 

3.1. Sample and sources 

The high innovation sample is based on an unbalanced panel of 208 highly innovative listed 

European companies, observed during the period 2013-2016 inclusive for a total of 789 

observations. Initially, 821 observations were included, but after examining the distribution of 

owner identities, Venture capital, Public companies and Private equity were removed from the 

sample as they only accounted for 3-4 firms respectively, i.e. there were not enough observation 

for the inclusion of these owner types. Nevertheless, this still allowed for the differentiation of 

three institutional typologies as mentioned in the hypothesis development. Financial firms are 

in line with praxis not considered and are excluded given the structure and regulated 

environment of the financial industry and the firms operating herein (e.g. banks, investment 

funds and insurance companies). I obtained the financial data for the analysis from two main 

sources. I obtained the R&D, Industry and main accounting measures from the EU Industrial 

R&D Investment Scoreboard and ownership data from Bureau Van Dijk´s Orbis database. In a 

few cases, ownership data was supplemented from the Thomson ONE ownership database. The 

low innovation sample, which is our control-group, is a balanced panel of 133 firms between 

2013 and 2016 and is subject to the same constraints, however all data is retrieved from Orbis 

with a random sampling procedure. The total sample is thus 341 firms or 1364 firm-year 

observations. The strength of this research design is that I avoid potential sampling selection 

problems that may have existed when relying only on the set of top performs in terms of R&D 

intensity, without testing the control group.  

 The companies in the total sample were included subject to the following criteria:  
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a) the availability of data regarding R&D expenditure, which were acquired through 

the EU Industrial R&D Investment Scoreboard5 (2013-2016/17) of the European 

Commission (Hernández et al., 2014) or ORBIS.   

b) the availability of financial data, corporate governance and country level indicators 

during the corresponding observation period, which were acquired through ORBIS, 

Thomson ONE, WIPO reports, and Demigurc et al.’s study. 

 

While previous studies usually test the association between Corporate Governance mechanisms 

and innovation for single countries Buchwald (2015), using multi-country dataset allows me to 

account for institutional and legal differences between countries as in (Munari et al., 2010; 

Davis et al., 2012; Ferraro et al., 2012). Thus, this thesis allows for potentially more robust 

results by incorporing multiple countries in the research design. 

To analyze highly innovative European firms6, there is typically no firm-level data readily 

available. Following (Brossard et al., 2013; Munari et al., 2013; Engelen and Van Essen, 2013),  

it is however possible to identify a large sample of the most innovative European companies 

thanks to the annual EU Industrial R&D Investment Scoreboards7. Every year since 2004, the 

EU R&D Scoreboard provides R&D expenditure for the top 1000 EU companies. Despite the 

limitations in the form slightly different national accounting standards and disclosure rules, the 

EU Scoreboard is likely among the best tool to high-innovation firm data in Europe.  

For the ownership data Bureau Van Dijk’s Orbis database is used throughout, which contains 

financial and ownership information for more than 80 million firms all over the world. I 

identify the largest shareholder in a company for the ownership concentration measure. The 

classification of largest shareholders as blockholders at the 5% threshold is followed, which 

has been used often in the literature (Thomsen et al., 2006).  

3.2. Data validity 

Although I build the thesis on a set of assumed reliable sources, the study is subject to noise in 

the use of the datasets, which can create two potential problems. First, there is a possibility that 

                                                   
5 The Scoreboard allocates each company’s total R&D investment to the country in which the 
company has its registered office. 
6 For country-breakdown in this study see Table 11 in Appendix 2. 
7 A different source of R&D data is from Business Expenditure on R&D (BERD), however 
this is aggregated data, therefore it cannot be used for firm-level work.  
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information contains errors, e.g. due to data accessibility, and second, there will be a possibility 

that firms are incorrectly classified, i.e. that a firm operates in a different industry or is 

headquartered in a different country than assigned etc. Thus, this is a question of validity and 

reliability of data. The most likely problem concerns the reliability of data and the potential 

issue of measurement errors. I have extracted the relevant accounting including R&D 

expenditure, Sales, Employees etc. from the EU Industrial Scoreboard, which is a database 

prepared by the European Commission widely used in empirical studies, notably (Brossard et 

al., 2013; Engelen and Van Essen 2011). The disadvantage of this database is the fact that the 

former is slightly different from that to Orbis data, e.g. the industry names, such that a manual 

process was needed to correct these discrepancies prior to matching. Throughout the data 

collection process, I made an effort to compare these sources to ensure validity 

Ownership information and the scaling variable total assets are matched from Orbis, as this is 

not provided in the Industrial Scoreboard. The Orbis database contains shareholder ownership 

since 2002. The data is based on several information providers of ownership data and publishes 

at the date of transmission, e.g. information for one year can be collected at different dates. This 

results in different information contingent on the source and date of information. Further, Orbis 

attempts to track structure of control, i.e. it reports pyramidal structures, which often results in 

total ownership above hundred percent making it difficult to determine the true ownership 

structure. As a consequence of these weaknesses, I have gathered the ownership data through 

the Orbis, while comparing with the ownership module on Thomson ONE to check for 

consistency on owner type and shareholding, and correcting where needed. Despite this being 

a rather time-consuming task, I found it necessary to maintain a satisfactory level of reliability.  

3.3. Appropriate firm-level innovation measures 

Innovation intensity is a concept commonly implemented in the literature on management, 

microeconomics and growth models. According to (Devstat, 2016), there is no clear agreed 

definition, but most scholars differentiate between the tendency to innovate, i.e. the firm level 

decision of undertaking innovative activities or not. If there is, the decision on innovation 

intensity, i.e. the scope of investment (financial, human, technological, and organizational 

among others) that is allocated to such activities, compared with the overall firm’s own activity, 

its competition, or industry. Thus, the concept of intensity relates to the amount of resources 

dedicated by the firm. However, studies analyzing the resources by types have shown that there 

are significant differences in the innovation processes in terms of how many internal resources 
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a firm allocates and how many are used in e.g. new technology acquisition, training and 

consultancy from external sources. These aspects of intensity denote the input intensity and the 

related quantitative variables, which can be measured at the firm level include:  

• Total expenditures in innovation activities, broken down by type of activity; 

• The human resources allocated to innovation activities  

In most empirical studies, it is the availability of firm-level data that has determined what is 

used as input variables. According to the Oslo Manual, the total innovation expenditure 

involves internal and external R&D spending, machinery investment and software for 

innovation projects, purchase of patens, licenses and similar intellectually property rights, 

prototypes, marketing and cost for employee training directly linked to innovation projects. 

Companies can most often record these expenditures corresponding to accounting positions or 

recorded for the purpose of policy-related reporting, for example subsidies on innovative 

activities. 

Citation-weighted patents are also used to capture firm-level innovation in corporate 

governance studies (Bianchini, 2015). As in Hall et al. (2004), it is reasonable to assume that 

patent citations not only signal technology data but also economically significant information. 

Patented technologies are most often products of costly R&D projects by profit-maximizing 

firms; it follows that companies investing innovation development from a previous patent, then 

the resulting citations likely indicate that the innovation has economic value (ibid.). Thus, this 

measure also captures innovative output. Moreover, citations typically keep generating over the 

long term and it is therefore a delayed reward of the original uncertainty regarding both the 

technological viability and the commercial worth of the cited innovation. Therefore, observing 

growing citations after the grant date, it must be that the innovation had indeed proven to be 

valuable (Hall et al., 2004). There is a substantial literature relating the market value of firms 

to various measures of “knowledge capital,” and in particular to R&D and patents, going back 

to the seminal work initiated by Griliches at the NBER. Hall (2000) offers a recent survey on 

this line of work: the typical finding show that patent counts do not have as much explanatory 

power as R&D in a market value equation, but they do appear to add some information above 

and beyond R&D.  

Considering the availability of data and the measures used in (Brossard et al., 2013; Engelen 

van Essen, 2011 among others), this thesis resorts to the method of using the accounting 



	 45	

measure of R&D expenditure. This is arguably most appropriate, as these studies also cover 

firms in Europe with panel data. It is argued that to measure the R&D effort as a proxy for firm-

level innovation, the natural dependent variable is the ratio of R&D expenditure over a scaling 

variable with respect to the firms’ size. Although some studies utilize sales or employee 

numbers as scaling variables of the firm, theoretical models examining R&D investment argue 

for total assets as the scale variable in the regressions (Brown et al., 2009). We will therefore 

present the results with the dependent variable (R&D expenditure/total assets8), as indicated in 

the variable section below. Similar to Brossard et al. (2013), who also tested the implementation 

of equations with R&D/sales as the dependent variable, the results demonstrated lower 

robustness than in the case of R&D/assets.  

According to Brossard et al. (2013), this is due to sales being more volatile than the book value 

of assets, which is supported by the much higher standard error of R&D/sales than the 

R&D/assets ratio. The influence of ownership characteristics may consequently be hidden by 

sales volatility when measuring R&D effort by sales-based ratios. It follows that R&D/assets 

ratio is a more fundamental measure of a firm’s R&D effort, reflecting the long-term innovation 

strategy of the firm. It is therefore more responsive to structural ownership characteristics, such 

as concentration or largest owner identity in this case. It also appears to be more reactive to 

long-term determinants, such as the technological level or the country group effect, with further 

relevance to the thesis context. The number of employees is a measure of firms’ size only in 

labor-intensive industrial sectors, and as there is an overrepresentation of high-tech industries 

as per Table 10 (app. 1), it becomes less effective as a scale.  

3.4. Proxying the country-level factors 

When measuring innovation, it is often with already-available data like patents or industrial 

R&D expenditures (Godin, 2008). The Oslo Manual has established itself as a leading source 

for macro-level reviews that seek to analyze firm-level innovation. Built on the Oslo manual, 

The Global Innovation Index compiled by the World Intellectual Property Organization 

(WIPO) uses eighty indicators in seven groups to describe factors which impact on research, 

development and innovation. The document is published each year by Cornell University and 

INSEAD and provides an analysis of the innovation performance of 126 nations, which jointly 

account for 91% of the world’s total population and 96% of global Gross Domestic Product. 

                                                   
 
8 More on the reasoning of this measure follow in the next section. 
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The Global Innovation Index (GII) uses eighty indicators in seven groups to describe factors 

which impact on research, development and innovation. These factors include for example, 

political and business environment, the state of infrastructure and the quality of education.  

The WIPO index builds on two sub-indices—the Innovation Input Sub-Index and the 

Innovation Output Sub-Index—each built around pillars. Four measures are calculated (see 

Figure 1 for more details): 

 

1.  Innovation Input Sub-Index: Five input pillars capture elements of the national      

economy that enable innovative activities.  

2.  Innovation Output Sub-Index: Innovation outputs are the results of innovative 

activities within the economy. Although the Output Sub-Index includes only two 

pillars, it has the same weight in calculating the overall GII scores as the Input Sub-

Index.  

3. The Innovation Efficiency Ratio is the ratio of the Output Sub-Index to the Input 

Sub-Index. It shows how much innovation output a given country is getting for its 

inputs. 

4. The final overall GII score of a country is the average of the Input and Output Sub-

Indices. This is the score we use to proxy country-level economic governance. 

 

In response to the previous theoretical discussion regarding country institutions, it is important 

to note that institutions are a main pillar in the GII, along with Market sophistication, 

Infrastructure, Business sophistication, Human capital and research . This means that the 

overall WIPO score of a country is a composite measure of country’s innovation capability, 

where the key country-level institutional aspects are taken into account. I deemed this particular 

measure to be important to include. Firstly, it has never, or rarely, been implemented in the 

literature prior. Second, it is updated on an annual basis thus allowing for variation. Third, it is 

the most comprehensive measure of country-level innovation based on those factors that are 

important in theory for the research question, thus leaving it out in this study would risk missing 

out important insights.  

Finally, we also distinguished between market and bank-based financial systems of countries. 

By following the methodology of Demirguc et al. (2001) to classify a country as having a 

‘market- versus bank-based financial system’ in order to test whether the distinction between 

both financial designs is a significant factor of corporate governance’s impact on R&D 
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activities. There is of course the downside that using merely two measures of country factors 

are restricting potential insights. For example, Engelen and Van Essen (2013) incorporate four 

measures on the country-level. For the scope of this thesis it was deemed necessary not to spend 

too much time hand-collecting data and to not over fit the models. As argued previously, the 

WIPO index is deemed to be a comprehensive measure.  

3.5. Variable definitions 

After having established the sampling procedures and the extended definition of the dependent 

variable and country-factors, the tested variables are introduced below. 

3.5.1. Dependent variable, R&D intensity 
 
In the statistical models, the R&D/assets ratio is used as the dependent variable to capture R&D 

intensity for the reasons discussed previously (Engelen and Van Essen 2011; Munari, 2010, 

Brossard et al. 2013). From here on the dependent variable is denoted by rdintassets and is 

given by: 

 
!"#$%&''(%')* = 	

		-&/	(01($"#%2!()*	
34%&5	&''(%')*

 
(1) 

for firm i in year t. 

3.5.2. Firm-level independent variables 
 

3.5.2.1. Ownership concentration 
 
In the empirical tests, one variable is used to measure ownership concentration. A common 

way to measure ownership concentration is to take the share held by the largest shareholder 

(e.g. Thomsen and Pedersen, 2000) or the combined share held by a number of the largest 

owners (Demsetz and Villalonga, 2001; Gedajlovic and Shapiro, 2002). Other concentration 

measures include Herfindahl indices (Cubbin and Leech, 1983; Demsetz and Lehn, 1985; 

Leech and Leahy, 1991) and measures based in game theory (Rydqvist, 1996; Zingales, 1994, 

1995). 

According to Thomsen and Pedersen (2000), the percentage of the largest shareholder is a good 

proxy for ownership concentration for European companies. Therefore, it is appropriate to 

resort to this measure in this case. Further, we do not account for changes in ownership 

concentration, relying on the assumption that it remains relatively stable for highly innovative 
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listed firms in Europe. Actually, research on ownership structures and firm outcomes in USA 

and Western Europe typically regard ownership to be static during a given period. Moreover, 

theoretical and empirical considerations typically assume a constant ownership structure, 

especially ownership concentration (Morck et al., 1988; Gedaljovic and Shapiro, 1998). Highly 

concentrated ownership structures will have in index value close to one, while dispersed 

ownership will be characterized by lower values. The variable is from now on referred to as 

conc. 

 

3.5.2.2. Ownership identity 

As the second main explanatory variable, we employ seven dummy variables for each owner 

type (Table 2). Unfortunately, the ownership data collected in Orbis is cross-sectional and not-

time series. Therefore, we are unable to construct a proper panel accounting for the influence 

of ownership change on R&D intensity. Each observation in the datasets belongs to only one 

specific year and for the majority of the firms, this year is selected to be year end of 2016 i.e. 

the last year of the study period. Hence, we assume the ownership data to be constant over the 

period of observation up until the end year and analyze the impact of owner identity on the 

R&D between 2013 and 2016 inclusive for both samples. Our choice is arguably not 

significantly detrimental as this is assumption was also made in a study on ownership in CEE 

countries by the Austrian Institute of Economic Research (Hake, 2008).  

Similar to Hanretty (2014), the technicalities of dummy variable creation dictate that separate 

variables cannot be included for all ownership types, and so one type must be chosen as a 

reference category. Therefore, the coefficients for other types of ownership represent the 

change from the Financial ownership category. In Stata version 13, the use of factor variables 

allows for this method (StataCorp, 2018). Financial companies do not fall into any category 

among pressure-resistant, sensitive or strategic owners. Thus, the logic of mutual exclusivity 

essentially assigns it to pressure-indeterminate definition. However, there is a need for a more 

robust reasoning for the choice of financial owners as the reference category.  

Since the goal is to make a set of comparisons between the groups of institutional and strategic 

types, as part of testing the hypotheses, it is important for all types to be incorporated correctly. 

As mentioned in the theoretical review, many studies leave out pressure indeterminate 

institutions to begin with. We have, based on a few assumptions, assigned the category of 

Financial company owners to represent the pressure-indeterminate institutions in this study. 

This is done with the help of Misangy and Acharya (2014) where there is an elaboration on 
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Brickley’s institutional typologies. It is argued that asset managers and similar firms are to be 

defined as pressure-indeterminate. With this in mind, the following steps were taken to test 

whether the assumption that financial owners of the sample fit the description of pressure-

indeterminate institutions. The theoretical criteria are that they hold smaller shareholdings, and 

are asset managers (short-term focused) or similar firms. The breakdown of average ownership 

stakes of the largest owners in the sample is shown in Table 2.  

Table 2 Average largest owner percentage 

 
Owner 
identity  

Financial 0.117440385 
Corporate 0.274728571 
Bank 0.148231739 
Foundation 0.42411875 
Family 0.413530556 
Government 0.435188889 
Mutual fund 0.169793333 

 

As shown, the Financial company holdings are on average quite meaningfully lower than the 

other types at 11,7%. This partly confirms the first criteria. A random selection of financial 

owners from the sample was made, where the specific type of financial firm was identified in 

the Thomson One database. These firms were: 

 

Selection 1. Financial -  Asset management 

Selection 2. Financial -  Asset manager (investment management) 

Selection 3. Financial -  Holding investment company 

Selection 4. Financial -  Sovereign wealth fund (investment management) 

The random selection supports the notion of pressure-indeterminate companies being asset 

managers and similar companies, with shorter-term mandates (Misangy and Acharya, 2014). 

Therefore, financial owners are set as the reference category and assume the pressure-

indeterminate definition in both samples. This is a significant decision for the study design, as 

it allows us to examine the specific potential impacts of these types in accordance with Brickley 

et al. (1998).  

3.5.3. Control variables 
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In line with Engelen and Van Essen (2013) to assess the impact of general firm-level 

characteristics on R&D expenditures, the following firm-level variables that are thought to 

influence risk-taking were collected from Orbis and the Industrial Scoreboard. Firmage (years 

since incorporation) is controlled for as suggested in Brown et al. (2009) and in the light of the 

results in Bianchini et al. (2015). It is found that firm age plays a role in potentially explaining 

firm level R&D, where innovation is stronger for younger firms.  The firmsize (log of total 

assets) is used as a proxy for a firm’s innovative attitude, in line with a Schumpeterian view 

which implies that smaller firms drive the process of “creative destruction” (Francis and Smith, 

1995). Industry dummies are implemented to control for industry effects (Barbosa and Faria, 

2011). As argued in Brossard et al. (2013), R&D investment is influenced by the intensity of 

the technological competition that characterizes the industry in which a company operates. To 

capture this effect, we used the standard OECD classification of industrial sectors into four 

technological levels (hightech, midhightech, midlowtech and lowtech). Unsurprisingly, 44,45% 

of the firms in this sample belong to high-tech industries, whereas only 9% belong to low-tech 

sectors as in Table 10 (app. 1). Of course, the technological level is highly correlated to the 

industry classification, such that it is unnecessary to control for industry affiliation. 

 
3.5.4. Country-level variables 

 
For the WIPO index data, each year’s report is downloaded and each country is assigned to a 

score for that year and the variable innoscore is created. 

Lastly, we also distinguish between market- and bank-based financial systems. We followed 

the methodology of Demirguc-Kunt and Levine (2001) to classify a country as having a 

‘market- versus bank-based financial system’ in order to test whether the distinction between 

both financial architectures is an important determinant of firm-level R&D intensity The 

dummy d_marketbased takes the value one when a country is matching this classification, or 

zero which is bank-based. 

3.5.5. Summary of variables 
 
Table 3 summarizes the variables used in the estimations. 

Table 3  Summary variables 
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3.6. Descriptive statistics 

The descriptive statistic of the dependent variable, explanatory variables and control variables 

are presented in Table 4, which provides descriptive data for the full sample of firms in the 

observed period, i.e. year 2013 to 2016 inclusive.  

Table 4 Descriptive statistics  

 
 Variable  Obs  Mean  Std.Dev.  Min  Max 
rdintassets 789 .045 .052 .001 .404 

Variable Description Sources 
      

rdintassets R&D expenses as a fraction of 
assets EU Industrial Scoreboard 

conc % share of the largest 
shareholder ORBIS, TO 

Bank Dummy if largest owner is Bank ORBIS, TO 

Corporate Dummy if largest owner is 
Corporate 

 
ORBIS, TO 

 

Financial Dummy if largest owner is 
Financial 

ORBIS, TO 
 

Family Dummy if largest owner is 
Family ORBIS, TO 

Foundation Dummy if largest owner is 
Foundation ORBIS, TO 

Government Dummy if largest owner is 
Government ORBIS, TO 

Mutual Dummy if largest owner is 
Mutual fund ORBIS, TO 

innoscore Yearly WIPO GII ranking WIPO reports 2013-2016 

d_marketbased Dummy = 1 if market-based 
system Demigurc et al. (2001) 

firm size Log(assets) ORBIS 

firm age Log(age) years  since 
incorporation ORBIS 

Hightech Dummy for OECD industry 
classification 

EU Industrial Scoreboard, 
OECD 

Midhightech Dummy for OECD industry 
classification 

EU Industrial Scoreboard, 
OECD 

Midlowtech Dummy for OECD industry 
classification 

EU Industrial Scoreboard, 
OECD 

Lowtech Dummy for OECD industry 
classification 

EU Industrial Scoreboard, 
OECD 
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size 789 9.044 1.743 1.604 12.953 
firmage 789 3.904 .96 0 5.861 
employees 789 53218.46 78394.42 10.898 627000 
conc 789 .25 .247 .01 0.995 
Bank 789 .117 .321 0 1 
Corporate 789 .219 .414 0 1 
Family 789 .19 .393 0 1 
Financial 789 .266 .442 0 1 
Foundation 789 .081 .273 0 1 
Government 789 .046 .209 0 1 
Mutual 789 .081 .273 0 1 
hightech 789 .432 .496 0 1 
midhightech 789 .276 .447 0 1 
midlowtech 789 .132 .339 0 1 
lowtech 789 .094 .292 0 1 
innoscore 789 57.348 4.382 41.74 63.82 
d_marketbased 789 .35 .477 0 1 
 
Note: In the analysis rdintassets is logged whereas it is displayed non-logged here for 

informational purposes. 

First of all, it is clear from the mean employees of 53218 that we have a set of large corporations 

with an average ownership concentration 25% which according to Thomsen and Pedersen 

(1996) is a concentrated structure. These are somewhat expected characteristics for a sub-set of 

Europe´s most innovative companies. The most common owner categories are Financial, 

Corporate and Families, representing together 67.5% of the observations. As noted earlier, the 

high innovation dataset is based on mostly hightech or mid-hightech industries according to the 

OECD characterization. Firms operate in industries such as Pharmaceuticals & Biotechnology, 

Software & Computer Services and Industrial Engineering. Low-tech industries like Travel & 

Leisure and Leisure Goods are highly underrepresented. It follows that innovation, as proxied 

by R&D intensity, is comparably much lower in these industries. The mean age is 3.9 for the 

logged variable which represents 72.32 years, i.e. the firms are on average highly established 

players in respective industries. As per the largest owner for respective category, the owner 

identity with highest ownership concentration are Families and Governments.  

The descriptive statistics reflect that the panel dataset is likely to be subject to outliers. This 

sparks the concerns to potentially removing some of the observations. Two options are possible: 

1) restrict the sample to not include the outliers, or 2) keep outliers in the sample. As the first 

option implies removing data from the analysis, which additionally would reduce the number 

of firms in the sample, no outliers are removed. First, the outliers are not a result of invalid data, 
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and re-checking the measure did not lead to any apparent incorrect calculations, thus, no 

exclusion of outliers. Second, I followed the notion of not introducing bias by removing firms 

for the purpose of “fixing” the data. 

3.7. Econometric methodology and model specifications 

In this section, the empirical approach used in testing the theoretical and empirical arguments 

presented throughout the thesis is established. More specifically, I took advantage of the panel 

data structure and concentrate on specifying regression models to test the argued relationship 

between ownership structure, in terms of ownership concentration and owner identity, and firm-

level R&D intensity while incorporating country-level effects. Since I have arranged a panel 

dataset consisting of 341 firms for 4 years, it is relevant to use econometric panel models in 

testing the suggested relationships by taking both cross-sectional and time elements into 

consideration when available. The employed datasets have been pre-arranged in Excel, where 

some of the variables for the econometric analysis have been constructed. Statistical tests were 

made in Stata. 

3.8. Standard panel data models 
 
To estimate the relationship between ownership structure variables and R&D intensity, the most 

common options looking at previous studies are to apply one of the following panel regression 

models; Pooled OLS (OLS), Random Effects (RE), and/or Fixed Effects (FE) (e.g. Engelen 

Van Essen 2013; Di Vito el al 2008; Graves 1988). In accordance with these studies, we can 

suspect that there are unobservable characteristics specific to the individual firm that are time-

invariant such as management philosophy, ability to maintain a certain level of management 

quality and board of director routines among other factors. As several unobservable time 

invariant characteristics might be relevant for form innovation, it may be more appropriate to 

utilize fixed effect estimator. However, the use of fixed effect estimator can be ruled out in this 

case as our ownership structure variables are time-invariant, such that we cannot afford having 

the owner-identify variables omitted in a fixed effects regression (Wooldridge, 2012).   

In order to deal with this setting, I used Pooled OLS to derive unbiased and consistent estimates 

of parameters even when the time constant owner-attributes are present. However, OLS suffers 

from some drawbacks, which may result in biased and inconsistent coefficients of the regressors 

due to inability to account for unobserved firm heterogeneity. Therefore, if the error terms are 

correlated with the regressors (thus leading to a heteroscedasticity) the obtained coefficients of 
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the regression results to be biased and inconsistent. In order to provide a further and more 

consistent analysis, RE were used in estimations as they are more efficient (ibid.). Apart from 

the fact that some of our explanatory variables are time-invariant, a second justification of the 

use of RE is formed with the Breusch-Pagan Lagrange Multiplier test. The null hypothesis states 

that the Random Effects model is not appropriate and OLS would be consistent and more 

appropriate (Brooks, 2008). The test construction is given in equation 2: 

 !"#$%&''(%'	 6#!78", % = 	:; + 2 6#!78" + ((6#!78", %) (2) 

The result is shown in Figure 3 (app.6) and indicates that equation 2 has a p-value of 0.000 and 

the null hypothesis is rejected. Random effects model is thus to be preferred over Pooled OLS 

and is discussed in detail in section 3.8.7.  As RE still do not solve the unobserved heterogeneity 

problem and this is discussed in section 3.8.6. 

3.8.1. Pooled OLS  
 
In accordance with the research question to test for the impact of firm-level corporate 

governance and country-level institutions on R&D intensity, we used three different models in 

total for the pooled OLS and RE estimations. The baseline Model 1 estimates the following 

regression equation as given in (Wooldridge, 2012):  

 			log	(!"#$%&''(%'),*) 	

= B0 +	BDEF$),* +	BG8$"2)	 + BH5(7154I((')*	

+ BJ'&5('%4&''(%')*	 + BKL#!7&M()*	 + BN'#O()*	 + BPQ4$R)	

+ 	S)* 

 

(3.1) 

where Own and Indu indicates the categorical dummy variables of owner types and industry 

respectively to save space, and  S)) is  the composite error terms composed of &) + 2)*. a 

represents the time-invariant error term and u represent the time-varying unobserved error.  

Country-level institutional variables are added to obtain Model 2 by including innoscore and 

d_marketbased country-level variables for each firm i:  
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 	log	(!"#$%&''(%'),*) 	

= B0 +	BDEF$),* +	BG8$"2)	 + BHL#!7&M()*	 + BJ'#O()*	

+ BKQ4$R) +	BN#$$4'R4!()*	 + BP"TUVWX*YUZX[) + S)) 

 

(3.2) 

Lastly, we included in Model 3, the interaction terms between firm-level owner identity and 

country-level variables similar to Engelen and Van Essen (2013):  

 	log	(!"#$%&''(%'),*) 

= B0 +	BDEF$),* +	BG8$"2)	 + BHL#!7&M()*	 + BJ'#O()*	 +
	BK#$$4'R4!()*	 + BN"TUVWX*YUZX[) + BPQ4$R) + B\(EF$)* ∗ 	 #$$4'R4!()*) +

B^(EF$)* ∗ "TUVWX*YUZX[)) +S)) 

(3.3) 

3.8.7. Random effects  

In the RE model, the individual-specific effect is a random variable that is uncorrelated with 

the explanatory variables. As per Wooldridge (2012), we can only use random effects because 

we are willing to assume the unobserved effect is uncorrelated with all explanatory variables. 

Typically, if one uses RE, there is an aim to include as many time-constant controls as possible 

among the explanatory variables. Gujarati (2004) suggests further that we should resort to RE 

when there is a lack of knowledge about the (true) model, as this approach allows for this 

ignorance to be expressed through the disturbance term. A basic model starts with: 

 _)* = B` + BD:)* + BGa)* +	&)	 + b)* (4.1) 

 

Here, &) could be treated either as fixed or random. Instead of treating it as fixed, it is to be 

assumed that it is a random variable with a mean value of	&. And the intercept value for an 

individual firm can be expressed as: 

 

  

 &)	 = & + 	c) (4.2) 

 

where # = 1,2,3…h. Where 		ε) is a random error term with a mean value of zero and variance 

of	σGk.. Essentially, the assumption proposes that the firms included in our sample are a drawing 

from a much larger universe of such companies and that they have a common mean value for 



	 56	

the intercept and the individual differences in the intercept values of each company are reflected 

in the error term ().  

Now substituting 4.2 into 4.1 yields 4.3: 

 

 _)* = B` + BD:)* + BGa)* +	&	 + 	c) +	b)* (4.3) 

we get: 

  

_)* = B` + BD:)* + BGa)* +	&	 + F)* 

(4.4) 

 

where 

 F)* = 	c) +	b)*	 

 

(4.5) 

This last composite error term F)* is made up of two components, ε), which is the cross-section, 

or firm-specific, error component, and b)*	, which is the combined time series and cross-section 

error component. The term error components model derives its name because the composite 

error term F)*  consists of two (or more) error components as shown (Gujarati, 2004). 

The RE estimations will be tested on models (3.1), (3.2) and (3.3), hence they are not repeated 

here.  

 

3.8.3. Multicollinearity 
 

When dealing with multiple regression models, there is the risk of multicollinearity; the case 

when two or more independent variables are highly correlated. In such cases, it is difficult to 

see which variable explains changes in the dependent variable. When this happens, the overall 

p value is low, but at the same time the individual p values are high, indicating that the model 

fits the data well even though none of the independent variables has a significant impact on 

predicting y. If multicollinearity is found within a given dataset the best approach is to remove 

the unnecessary variable. According to Wooldridge (2012), although the problem of 

multicollinearity cannot be clearly defined, one thing is certain: everything else being equal, 

for estimating y, it is better to have less correlation between xy and the other independent 

variables.  

This observation often leads to a discussion of how to “solve” the multicollinearity problem. In 

the social sciences, where we are usually passive collectors of data, there is no ideal way to 



	 57	

reduce variances of unbiased estimators other than to collect more data. For a given data set, 

we can try dropping other independent variables from the model in an effort to reduce 

multicollinearity. Unfortunately, dropping a variable that belongs in the population model can 

lead to bias mentioned previously. With these arguments in mind, the correlations coefficients 

were estimated between the main set of independent variables and the dependent variable for 

the purpose of checking whether multicollinearity exists. 

Lind et al. (2008) argue that 0.7 is an upper threshold for correlation coefficients. That is, if the 

correlation value exceeds 0.7 there is a concern for negative effects due to high collinearity. 

The results in Table 5 indicates that there is mostly no reason for concern in this case since all 

values are below 0. 
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Table 5 Correlation matrix 

 * p < 0.05, ** p < 0.01, *** p < 0.001

           

Variables 1 2 3 4 5 6 7 8 9 10 

1.rdintassets 1                   

2.size -0.478*** 1         

3.firmage -0.153*** 0.193*** 1        

4.conc -0.0476 -0.164*** 0.0279 1       

5.innoscore 0.112** -0.122*** -0.0819* -0.178*** 1      

6.d_marketbased 0.119*** -0.155*** -0.109** -0.206*** 0.690*** 1     

7.hightech 0.465*** -0.334*** -0.222*** -0.0978** 0.121*** 0.240*** 1    

8.midhightech -0.185*** 0.199*** 0.204*** 0.0915* -0.0173 -0.156*** -0.539*** 1   

9.midlowtech -0.261*** 0.267*** -0.00424 -0.103** -0.0853* -0.0658 -0.340*** -0.241*** 1  

10.lowtech -0.104** -0.0510 0.0234 0.0474 0.0320 0.00104 -0.281*** -0.199*** -0.125*** 1 
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We also tested the variance inflation factor (VIF) as another method of detecting 

multicollinearity. VIF shows the rate with which variance and covariance increase and how the 

variance of an estimator is inflated by the presence of multicollinearity (Gujarati, 2003). The 

following formula calculates VIF: 

                                                 !"# = 1/(1 − )*+)   (4) 

As the extent of collinearity increases, the variance of an estimator increases and we can clearly 

see from the equation above that if there is no collinearity between X2 and X3 ()+ 
= 0) VIF 

will be 1. The general rule is that if VIF>5, there is fairly high multicollinearity and if it exceeds 

10, a variable is said to be highly collinear. This will happen if )+exceeds 0.9 (Wooldridge, 

2012). In this case, the mean VIF is 2.01 where potentially the high-tech industry variable 

shows some indication of collinearity with 4.78. We concluded that multicollinearity is not a 

problem in the study. 

3.8.4. Heteroscedasticity 
 
Although the classical linear regression model assumes that the variance of each disturbance 

term ui is some constant number equal to ,+ (i.e. the assumption of homoscedasticity or 

constant residual variance), this is not a guarantee. Heteroscedasticity can occur due to various 

reasons, for example because of the presence of outliers, due to an incorrectly specified model, 

or because of distribution skewness of explanatory variables used in the model (Wooldridge, 

2012). Since heteroscedasticity is more likely to be a problem in cross-sectional data than in 

time series data, we relied on the assumption of constant variance, as well as a correctly 

specified regression model.  However, according to academics in the field, some measures 

should be taken to counter any heteroscedasticity. We have introduced similar corrections that 

are made in the literature (Afshartous and Preston, 2011). Firstly, we checked for indicators of 

heteroscedasticity by plotting the residuals in Stata as per Figure 1 (app.4). We can visually 

inspect the vertical skewness and argue that heteroscedasticity does exists. We confirm this by 

calculating Breusch-Pagan / Cook-Weisberg test for heteroscedasticity and we reject the null 

hypothesis that there is constant variance.   

 

The assumption for constant variance does not hold, thus we corrected for the skewness of the 

data. In line with Afshartous and Preston (2011) and Guo, Lev and Shi (2005), we also applied 

log transformation on the dependent variable of R&D intensity in addition to the control 
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variables. However, we did not add a constant (+1) to the log-transformation of R&D intensity, 

as there are unsurprisingly no zero values in this high innovation sample. 

Further, using the “cluster robust” option in the Stata, the fully robust standard errors for the 

pooled OLS estimates were calculated—that is, robust to serial correlation and 

heteroscedasticity in the residuals (Wooldridge, 2012). With panel data, the usual OLS standard 

errors are incorrect unless there is no cluster effect, and so robust standard errors that allow 

“cluster correlation” (and heteroscedasticity) should be used. We have calculated the interclass 

correlation coefficient to be 0.953, thus there is high correlation within firm clusters making in 

necessary to cluster SE’s on the panel id (ibid.). In pooled OLS, we cluster because observations 

in the same panel are assumed to be more similar than observations belonging to different 

panels (this often is little to do with heteroscedasticity). Conversely, clustering SEs under 

Random Effects is not mandatory, however, it is necessary if one have detected 

heteroscedasticity and/or autocorrelation (Gujarati, 2002). As we have suspected 

heteroscedasticity, we will cluster SE’s also in the RE models.  

 

3.8.5. Robustness 

Firstly, this thesis aims to maintain robustness through the multi-country design as compared 

to many single-country perspectives on this topic. Further, comparing the two sets of estimates 

employed in  the study, i.e. OLS and RE,  can help us determine the nature of the biases caused 

by leaving the unobserved effect, ai, entirely in the error term (as does pooled OLS) or partially 

in the error term (as does the RE estimation). One downside with Pooled OLS is that, even if 

ai is uncorrelated with all explanatory variables in all time periods, the pooled OLS standard 

errors and test statistics are generally invalid: they ignore the often-substantial serial correlation 

in the composite errors. As mentioned in Wooldridge (2012), it is possible to compute standard 

errors and test statistics that are robust to arbitrary serial correlation (and heteroscedasticity) in 

vit, and we are able to correct for this in Stata through the cluster robust option. Also, 

regressions on the sub-sample of market-based versus bank-based countries are performed to 

test the robustness of the estimations made with the Pooled OLS and RE models. 

3.8.6. Endogeneity 

According to Wintokia et al. (2012), most empirical corporate finance researchers acknowledge 

at least two potential sources of endogeneity: unobservable heterogeneity and simultaneity. 

However, one source of endogeneity that is most often ignored (openly or tacitly) arises from 
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the possibility that current values of governance variables are a function of past firm 

performance, in this case firm innovation. Ignoring this source of endogeneity can have serious 

consequences when deduction. This is especially true since the problems in finding natural 

experiments or exogenous instruments in settings like this means that researchers in Corporate 

Governance often focus panel data and fixed-effects estimates for interpretation (Wintokia, 

2012). In this regard, Kripfganz and Schwarz (2016) highlight that common practice in 

empirical work is to apply the generalized method of moments (GMM) framework as proposed 

by Blundell and Bond (1998) and Arellano and Bover (1995). However, as Kripfganz (2014) 

and Bun and Windmeijer (2010) highlights, the problems with GMM estimator involve the risk 

of weak instruments when the autoregressive parameter nears unity, or when there is a large 

variance of the unobserved effects. Moreover, the number of instruments can rapidly become 

large relative to the sample size. The consequences of the increase of instruments, summarized 

by Roodman (2009), include the problem of biased coefficient and standard error estimates and 

worsened specification tests. 

 

To test the validity of the instrumental variables, I performed the Sargan test of over- 

identification of restrictions. The fundamental null hypothesis states that there is no correlation 

between the used instruments and the error term, i.e. the instruments are exogenous. Instruments 

are valid if the null hypothesis is confirmed, in other words, if the null hypothesis is not rejected. 

In addition, I examine the existence of first and second order autocorrelation. The results are a 

Sargan test significant on the (p<0.01) level, suggesting that the instruments are invalid. 

Therefore, based on the above argumentations, I cannot estimate dynamic models by using the 

GMM approach, as the instruments are invalid. For the scope of this thesis, it is not fruitful to 

attempt to remedy this problem, as it is hard to find suitable instruments and it is outside the 

scope of the thesis. A limitation of the study will thus be that we cannot directly utilize the 

advantages of dynamic models.  
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4. Empirical results and analysis 

In this section, the purpose is to develop the testing of the hypotheses presented in section 2 

and demonstrate how the models are used to test the variables presented in section 3.  The initial 

part presents and structures the estimation results from econometric models applied with 

various econometric methods in Stata, namely through the regress and xtreg, re commands. 

First, we test the variables on a set of highly innovative firms from the Industrial Scoreboard. 

Second, this section introduces the control group results to facilitate comparison across settings.  

4.1. Pooled OLS estimation results 
 
The estimation results are reported from the three model specifications using the method of 

Pooled OLS. Similar to Engelen and Van Essen (2013) for test interaction effects, significant 

product terms linking country-level factors to firm-level corporate governance are included. 

Prior to multiplication, the innoscore variable is grand-mean centered to facilitate any 

subsequent interpretation of their product terms and to avoid multicollinearity (ibid.). We use 

the percentage of the largest owner to calculate ownership concentration. Table 6 below 

presents estimation results of the three model specifications.  

Table 6 Pooled OLS estimates 
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Notes: Clustered robust standard errors in parentheses. Significant figures in bold. Model 1 
corresponds to regression equation (3.1), Model 2 corresponds to regression equation (3.2), Model 
3 corresponds to regression equation (3.3). *** p<0.01, ** p<0.05, * p<0.1 

  
4.1.1 Ownership structure 
 
We start by examining the impact of firm-level corporate governance, i.e. the identities of the 

largest owner, ownership concentration and controls in Model 1 of Table 6. First, we examine 

the impact of the ownership concentration on R&D investments as measured by the dependent 

 (1) (2) (3) 
Variables OLS OLS OLS  
Financial Ref Ref Ref 
Pressure-sensitive    
Bank 0.219 0.269 0.264 
 (0.207) (0.202) (0.204) 
Corporate 0.315* 0.347** 0.332* 
 (0.163) (0.165) (0.177) 
Pressure-resistant    
Foundation 0.497* 0.509* 0.500* 
 (0.286) (0.282) (0.295) 
Mutual fund 0.391** 0.371** 0.537*** 
 (0.176) (0.179) (0.204) 
Strategic    
Family  0.348** 0.420** 0.391** 
 (0.159) (0.165) (0.171) 
Government  -0.387 -0.327 -0.336 
 (0.310) (0.309) (0.325) 
    
Bank * innoscore   0.0722 
   (0.0376) 
Corporate * innoscore   0.0121 
   (0.0351) 
Family * innoscore   -0.00869 
   (0.0410) 
Foundation * innoscore   0.0359 
   (0.108) 
Government * innoscore   0.0285 
   (0.0590) 
Mutual fund * innoscore   -0.0665 
   (0.0467) 
hightech 0.947*** 0.923*** 0.950*** 
 (0.211) (0.218) (0.223) 
firmage 0.0483 0.0521 0.0649 
 (0.0558) (0.0556) (0.0548) 
size -0.327*** -0.324*** -0.323*** 
 (0.0424) (0.0417) (0.0395) 
conc -0.879*** -0.843*** -0.923*** 
 (0.258) (0.260) (0.271) 
d_marketbased  -0.118 -0.0846 
  (0.157) (0.168) 
innoscore  0.0281* -0.000620 
  (0.0167) (0.0322) 
Constant -1.363*** -2.973*** -1.445*** 
Observations 789 789 789 
R-squared 0.606 0.611 0.623 
Industry dummies YES YES YES 
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variable through the log of R&D intensity. The coefficient of conc measuring ownership 

concentration is negative (-0.879) and statistically significant (p<0.01). In fact, this association 

holds for model 1 through 3. Thus, hypothesis 1 is supported. 

The findings on ownership identity, based on different typologies as mechanisms impacting 

R&D intensity are less convincing. Starting with hypothesis 3, there is some support of the 

notion that pressure indeterminate institutions, the reference category, is less positively 

associated than both pressure resistant and sensitive, however Bank coefficients are statistically 

insignificant. Mutual fund (0.391) (p<0.05) and Foundation (0.497) (p<0.1) are found positive 

and statistically significant as sensitive types. Hypothesis 2 posited that the group of pressure-

resistant institutional owners would be more positively associated than pressure-sensitive 

owners. Whilst Foundation and Mutual fund have more positive coefficients than Bank (0.219) 

and Corporate (0.315) (p<0.1) over the reference group, only the latter is found to be 

statistically significant. These results more or less hold throughout the 3 models, i.e. also after 

introducing country-level variables in model 2, there are no deviations. Hypothesis 2 can be 

said to be partly supported. 

With respect to the strategic owner types of Family (0.348) and Government (-0.387), we can 

identify inverse relationships of their association with R&D intensity in comparison to the 

reference category. Family ownership is positively and statistically significant (p<0.05). 

Government ownership is negative in all three models. Face value, this is in line with hypothesis 

4, however the Government coefficients are not significant thus it is not fully supported.  

4.1.2. Country-level factors 
 
In addition to firm-level corporate governance and control variables, we add the Economic 

Governance variables in model 2 of table 6. We do not find any impact of having a market-

based financial system on firm level R&D intensity, as d_marketbased is statistically 

insignificant. We do see that the variable innoscore (0.0281), the WIPO index proxy for 

economic governance, is positively and significantly related to firm-level R&D intensity on the 

(p<0.1) level supporting hypothesis 5a. As mentioned before, adding the country variables in 

model 2 does not change the conclusions from Model 1. There is a slight increase in )+ in 

model 2.  

4.1.3. Interaction Effects 
 
In this step, an addition of interaction effects is implemented in order to test hypotheses 5b. As 
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in Engelen and Van Essen (2013, Model 3 of Table 6 combines firm level corporate governance 

variables, the firm-level control variables, the country level variables and the interaction terms 

of owner identity. Further, we do not interact d_marketbased as the main effect does not show 

up as significant. Interacting innoscore and the significant owner variables, the results do not 

support hypothesis 5b of a complementary effect, since no significant ownership coefficient in 

model 2 have significant interaction terms in model 3.  

4.1.4. Control variables 
 
I find that a scale of firm size does not correlate positively with R&D, rather this has a negative 

relationship with R&D intensity (p<0.01). The results indicate that larger firms are not the most 

innovatively active in this sample. There are also no significant associations between firm age 

and R&D intensity. The control effect of hightech technological level is positive, significant, 

and high in all specifications.  

4.2. Random effects estimation results 

Following the plan of the research and guided by a motive to confirm the robustness of the 

obtained OLS findings, additional analyzes have been carried out by a sequence of Random 

Effects estimations, again on equation 3.1, 3.2, and 3.3. The R-squared in the RE models is 

slightly reduced from the OLS models.  

 Table 7 Random Effects estimates 
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Notes: Clustered robust standard errors in parentheses. Significant figures in bold. Model 1 

corresponds to regression equation (3.1), Model 2 corresponds to regression equation (3.2), Model 

3 corresponds to regression equation (3.3). *** p<0.01, ** p<0.05, * p<0.1 

 

4.2.1. Firm-level Corporate Governance 
 
On the whole, the estimated coefficients of the RE models are moderately different to those of 

the pooled OLS, the biggest variations being the Government coefficient changing sings and 

 (1) (2) (3) 
Variables RE RE  RE  

Financial Ref Ref Ref 
Pressure-sensitive    
Bank  0.421* 0.459** 0.463** 
 (0.231) (0.230) (0.231) 
Corporate  0.463*** 0.482*** 0.486*** 
 (0.178) (0.179) (0.181) 
Pressure-resistant    
Foundation 0.555* 0.561* 0.571* 
 (0.303) (0.301) (0.301) 
Mutual fund 0.542*** 0.529*** 0.610*** 
 (0.197) (0.197) (0.212) 
Strategic    

Family  0.457*** 0.447** 0.459** 

 (0.177) (0.180) (0.183) 
Government  0.00412 0.00271 0.0502 
 (0.323) (0.331) (0.320) 
    
Bank * innoscore   -0.00216 
   (0.0194) 
Corporate * innoscore   -0.00529 
   (0.0145) 
Family * innoscore   -0.00218 
   (0.0166) 
Government * innoscore   -0.0201 
   (0.0179) 
Mutual fund * innoscore   0.0260 
   (0.0299) 
hightech 0.730*** 0.722*** 0.721*** 
 (0.214) (0.219) (0.222) 
firmage 0.104 0.0991 0.102 
 (0.0737) (0.0721) (0.0727) 
size -0.549*** -0.555*** -0.552*** 
 (0.0705) (0.0703) (0.0707) 
conc -1.199*** -1.200*** -1.194*** 
 (0.305) (0.308) (0.308) 
d_marketbased  -0.161 -0.151 
  (0.122) (0.143) 
innoscore  0.0175*** 0.0209* 
  (0.00617) (0.0124) 
Constant 0.483 -0.393 0.568 
 (0.634) (0.666) (0.655) 
Observations 789 789 789 
R-squared 0.5691 0.5708 0.5738 
Industry dummies YES YES YES 
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Bank becoming statistically significant. This has implications to Hypothesis 3 and 2. As per 

Table 7, the negative association between ownership concentration and R&D intensity is 

stronger (-1.199) in the RE estimation, thus the support for hypothesis 1 is strengthened. The 

evidence supporting hypothesis 3 is strengthened as well, i.e. pressure sensitive types become 

more significant and more positive as compared to OLS, where the Bank coefficient now is 

significant and positive (p<0.1). It follows that the RE estimates strengthen the case for 

hypothesis 3 where pressure sensitive and pressure resistant types are more positive and more 

significant compared to the pressure indeterminate reference group. Hypothesis 2 expected that 

on average, the positive coefficients of pressure-resistant institutions will be higher than those 

of pressure-sensitive, in comparison to the reference category. We can see that this is true in 

Model 1 to 3, thus hypothesis 2 is supported. The coefficient for Government (0.00412) is now 

slightly positive negative and is increased in absolute terms in each for the three models of RE 

estimations. However, it remains insignificant such that Hypothesis 4 is not supported. 

4.2.2. Country-level effects and interactions 
 
Introducing country variables in model 2 results in an increase in most of the coefficients i.e. 

the previously significant coefficients become more positive. The effect of country-level 

institutions through the innoscore (0.0175) variable is now significant on the (p<0.01) level but 

slightly less positively associated to firm-level R&D intensity compared to the pooled OLS 

estimation. Still hypothesis 5a is supported. However, no interactions terms between the 

innoscore variable and owner identities are significant, meaning that the lack of support for 

hypothesis 5b remain.  

4.2.3. Control variables 
 
As in the baseline OLS estimates, an indication that firm size is correlated positively as firm 

size increases, instead the negative relationship with R&D intensity has increased. We can 

establish that larger firms are not the most innovatively active in this sample. The coefficient 

of firm age on R&D intensity remains insignificant and increases slightly. The hightech 

industry effect remains strongly positive and significant. 

 

4.3. Robustness tests  
 
The deviations whilst constructing the model in this study are not presented as their results were 

insignificant and/or not of interest for the purposes of this study. Examples of such model 

variations include the usage of the Herfindahl-Hirschman index to measure ownership 



	 68	

concentration as in (Cubbin and Leech, 1983; Demsetz and Lehn, 1985). The index is the sum 

of the squares of ownership shares across the top 5 five shareholders in a firm at time t which 

in this case is 2016, the last year of the study. The estimated results with this measure were 

close to those when measured with the percentage of the largest shareholder. In line with 

Brossard et al. (2013), calculations on the aggregate owner shares were made to test whether 

there is a significant correlation with the dependant variable. However, since this was not the 

case, the owner typologies are used (Brickley et al, 1998). 

Furthermore, I have tried the R&D/sales ratio instead of R&D/assets as the dependent variable 

in order to investigate the difference of these measurements as in (Brossard et al, 2013). Indeed, 

the chosen R&D/assets measure is the more robust measure for R&D intensity.  

 

There were some variations concerning the control variables in the model used. When 

controlling for firm-level effects we firstly used the non-logged total assets as size proxy, 

employees and firm age. The decision to log the variables were made to yield more normally 

distributed measures by reducing outliers. We found salestoassets (Sales/Total assets) variable 

used in Brossard et al. (2013) to be significant but highly marginally related to R&D intensity, 

which lead to its exclusion. As to not over fit the model, firm size is controlled for with one 

variable, the log of total assets, as opposed to including more controls that are comparable. 

Interactions between country-factors with ownership concentration measures were also tested, 

but no significant effects resulted from such estimates. I also allowed for the non-linear effect 

of ownership concentration, allow for the possibility that the relationship between ownership 

concentration and R&D investment is more complex, incorporating both the entrenchment and 

the interest alignment effects. Therefore, I added the squared concentration variable the baseline 

model to allow for potential non-linearity. In line with the findings of Lee (2012), there is no 

evidence for the non-linear relation between ownership concentration and R&D investment: the 

squared term is insignificant in all specifications.  

As a result of the country-level variable d_marketbased not showing significant effects on firm 

level R&D intensity, despite findings in e.g. Engelen and Van Essen (2013), I have extended 

the analysis of this measure. Firstly, in order to see if it has fruitful effects in a different 

econometric test and second, to compare the results to OLS and RE as a robustness test. In 
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Table 13 (app.8)9 OLS estimates are made for equations 3.1, 3.2 and 3.3 on a sub-sample of 

countries with market-based and bank-based financial systems.  

4.3.1. Control-group estimations 
 
Part of the academic contribution in this paper involves the fact that I also account for a low 

innovation context with an additional sample characterized by firms in mostly lowtech and 

midlowtech industries. As per Table 8, the random sample of 133 firms are noticeably smaller 

with 13592 average employees being around a quarter of the other set and 54.9% belonging to 

lowtech industries according to the OECD classification.  

This sample is also not subject to multicolinearity Table 14 (app.9) and use heteroscedasticity-

robust standards errors. On the same variables, we estimate pooled OLS and RE subject to a 

(p<0.01) of the Breusch and Pagan test. The control-group estimation tests whether the results 

of the high innovation estimations are generalizable. The results are presented in Table 9.  

 

Table 8 Control group descriptive statistics 

Variables  Obs  Mean  Std.Dev.  Min  Max 
rdintassets 532 .063 .139 0… 1.945 
size 532 12.734 2.86 6.082 18.931 
age 532 3.298 1.077 0 5.293 
Employees 532 13592 35347.15 5 370000 
Bank 532 .143 .35 0 1 
Corporate 532 .346 .476 0 1 
Family 532 .143 .35 0 1 
Financial  532 .098 .297 0 1 
Foundation 532 .053 .224 0 1 
Government 532 .038 .19 0 1 
Mutual fund 532 .18 .385 0 1 
hightech 532 .083 .276 0 1 
lowtech 532 .549 .498 0 1 
midhightech 532 .135 .342 0 1 
midlowtech 532 .233 .423 0 1 
innoscore 532 56.844 6.137 37.31 63.57 
d_marketbased 532 .835 .372 0 1 
 

Note: Employees are shown for informational purposes  

                                                   
9 Not reported here to save space. 
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Table 9 Control group estimations 

 (1) (2) (1) (2) 
Variables OLS OLS RE RE 
Financial Ref Ref Ref Ref 
Pressure-sensitive     
Bank -0.0169 0.0331 0.388 0.508 
 (0.909) (0.913) (0.947) (0.985) 
Corporate 0.713 0.722 0.950 0.965 
 (0.777) (0.785) (0.823) (0.860) 
Pressure-resistant     
Foundation 1.072 0.842 1.591 1.407 
 (1.009) (1.033) (0.982) (1.015) 
Mutual fund 0.811 0.726 0.885 0.860 
 (0.789) (0.809) (0.833) (0.880) 
Strategic     
Family 0.489 0.439 0.0598 0.0289 
 (0.810) (0.822) (0.849) (0.886) 
Government 0.0305 0.258 0.898 1.145 
 (1.061) (0.967) (1.088) (1.061) 
     
hightech 2.560*** 2.668*** 2.221*** 2.281*** 
 (0.509) (0.513) (0.533) (0.531) 
size -0.253*** -0.259*** -0.550*** -0.551*** 
 (0.0697) (0.0674) (0.0844) (0.0837) 
age -0.0532 0.0170 0.157 0.181 
 (0.183) (0.180) (0.165) (0.165) 
conc -0.618 -0.264 -1.027 -0.899 
 (1.062) (1.005) (1.141) (1.096) 
innoscore  0.0443  0.00258 
  (0.0316)  (0.0149) 
d_marketbased  0.352  0.905 
  (0.527)  (0.564) 
Constant -2.370* -5.427** 0.980 -0.0294 
 (1.291) (2.137) (1.441) (1.717) 
     
Observations 532 532 532 532 
R-squared 0.279 0.301 0.2424 0.2586 
Industry dummies YES YES YES YES 
Notes: Clustered robust standard errors in parentheses. Significant figures in bold. Model 1 
corresponds to regression equation (3.1), Model 2 corresponds to regression equation (3.2), Model 
3 corresponds to regression equation (3.3). *** p<0.01, ** p<0.05, * p<0.1 
 

Clearly, the control group coefficients are highly disparate compared to original high-

innovation sample. Despite the fact that conc is strongly negative in most models in this set, 

they are not statistically significant, so hypothesis 1 is not supported. The higher coefficients in 

the pressure-resistant group than the pressure-sensitive group are in line with hypothesis 2, but 

none are statistically significant. It follows that there is no support for hypothesis 3 either, and 

considering the insignificant coefficients for the strategic group, hypothesis 4 cannot be 

supported. Lastly, neither innoscore or d_marketbased is significant in any estimation, thus we 

do not test interactions with model 3. Therefore, hypothesis 5a and 5b are not supported. 
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Similarities with the high-innovation firms include, perhaps expectedly, the fact that the 

hightech industry (2.560) is statistically significant and strongly positive. There is no significant 

relationship with firm age whereas firm size (-0.253) is significantly negative in accordance 

with the previous estimates. Overall, it is clear that the results for the control group contradicts 

the results of the high innovation sample and these seemingly different results are discussed 

further in section 5. 
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5. Discussion 
 
5.1. Firm level mechanisms 
 
According to the first two sets of estimation results on the high innovation group, ownership 

concentration is found to be strongly negative and significantly related to R&D intensity in all 

estimations, supporting hypothesis 1. Overall, this means that analysis provides support for the 

presence of an entrenchment effect identified in the literature: ceteris paribus, for every one-

unit increase in ownership concentration as measured by the conc concentration variable, the 

R&D intensity ratio is decreased by 58.4% in the baseline model. These results are in line with 

studies such one–unit increase in ownership concentration as measured by the conc 

concentration as (Ortega-Argilés and Moreno, 2009; Ortega-Argilés et al., 2005; Battaggion 

and Tajoli, 2000; Brunninge et al., 2007). They can be explained by the part of agency theory 

that claims that owners become more risk averse as their share in the company capital grows 

(Beatty and Zajac, 1994; Denis et al., 1997). It is because it is often difficult for them to 

diversify their risk, so they become more conservative and carry out fewer R&D activities, 

leading to a lower R&D intensity ratio. The Principal-Principal problem may explain these 

results, following the intuition of conflict arising from high concentration that may allow the 

owners to use the company’s resources for other pursuits than R&D, such as maximizing their 

own private benefits. As per Table 2 (app. 3), Family, Foundation and Government make up 

30% of observations and they have the highest concentration of ownership looking at the largest 

owner types. It may be the case that, regardless of how they may be grouped theoretically, these 

types under invest in R&D the high innovation sample (Brossard et al., 2013).  

The study further examined three hypotheses regarding the potential relationship between 

different institutional and strategic owner identities and firm-level R&D intensity. Previous 

research has generally treated these groups as homogenous and thus failed to separate the three 

mutually exclusive viewpoints of institutional owners on the one hand, and strategic owners 

like family and government on the other. As mentioned, we aggregated the owner type shares 

in a robustness test, but found no significant relations with R&D intensity. By examining these 

owner identities in segregation, it was possible to design a study that instead differentiated 

among these types. Apart from the insignificant Bank coefficients in the OLS estimation, 

hypothesis 2 and 3 are supported in OLS and RE estimator in the high innovation sample. If we 

accept that the RE are preferred as per the Breusch and Pagan test, the following intuitions may 

aid in potentially explaining these outcomes. First, the results indicate that the general 
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viewpoint that institutional investors are short-term oriented is not supported. Across 

typologies, it seems as though they do invest in innovative firms with high R&D output for 

potential profits in the future.  However, perhaps not all institutions have the same ability to 

affect firm/management action, an ability which implicitly is measured depending on if they 

are pressure-resistant or not, as per the design of this study. As hypothesis 2 had proposed, those 

owners that have business relationships with the firm (pressure-sensitive) are more limited in 

the extent they can influence R&D strategies. This may be the reason they have a lower 

association with firm level R&D intensity. Institutions not facing this conflict (pressure-

resistant) can affect firm innovation more effectively and are thus more positively associated 

with R&D intensity. In the agency framework, potential conflicts are reduced as these owners 

mostly have a strict investment relationship which reduces potential conflict of interest. 

Kochhar and David (1996) found coefficients on pressure-resistant institutions to be positive 

and statistically significant in their models, however the level of significance varied across 

specifications. The coefficients on pressure-sensitive institutions, however, were not significant 

in either model. Their study found similar evidence of pressure-resistant institutions having a 

more positive influence on innovation than pressure-sensitive. In this thesis, pressure-

indeterminate institutions are given the reference category to which other coefficients are 

related. It is clear that most other institutional types are more R&D intensive than this group, 

apart from Government and Bank. Related, Kochhar and David (1996) found that pressure-

indeterminate institutions underinvest in innovation activities, although the results were not 

significant. 

When it comes to the strategic owner types, the coefficient of family is more positive and 

significant than government in all estimations on the high innovation group, in line with 

hypothesis 4.  But it is only when we estimate a sub-sample of firms, based on their country’s 

financial system, that we see statistically significant government coefficient. These associations 

were found when the sample was restricted to countries with a bank-based financial system. 

However, this may be because the pool of observations is reduced due to the sample restriction, 

reducing the generalizability and power of this result. Nevertheless, it is noteworthy that 

Engelen and Van Essen (2013) find that governments are significantly detrimental to R&D 

investments. It is reasonable to assume that, compared to the professional institutional investors 

in this set, regardless of their relation with management, government owners are not engaged 

in a financial strategy of portfolio optimization through diversification of their investments. 
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Further, the government coefficients may be insignificant or negative across tests, because 

government as largest owners are comparably more risk-averse to certain long-term 

investments, such as R&D. Fundamentally, they do not have the same fiduciary duty to 

maximize long term value, a limitation that is enhanced by the inherent bureaucratic structures. 

This relates back to the argument that governments often will involve multiple principals 

(leaders), who oversee different areas and as a consequence, fail to generate Pareto efficient 

outcomes in the form of R&D projects. Further possible explanations for the negative 

government coefficients may be that such owners naturally use a wider set of goals, such as 

employee job security and social projects, which may not be on the agenda for institutional 

investors to the same extent. From a macro perspective, considering the arguments that the 

global economy fully recovered from the 2008 financial crisis only in 2017 (Oxenford, 2018), 

ceteris paribus, we can expect governmental owners to have a negative influence on R&D 

investments of listed firms. Mainly, because governments often have more stringent 

national/social financial concerns which might increase the aversion from R&D investments in 

the economic climate during the years 2013-2016. 

For family owners, it seems as though they have stronger ties to their firms, perhaps due to 

heritage (Grassby, 2001), meaning they are less of a subject to short-term shareholder pressures 

that otherwise can impact R&D intensity negatively. Compared to government owners, it can 

be argued that they are even stronger relational owners, such that they have strong ties to their 

investments over longer investment horizons. Consequently, families as largest owners may be 

expected to have a positive impact on the level of R&D investments. Family owners are unique 

in that they often want to pass on the firm to their �offspring� (Engelen and Van Essen, 

2013). We can argue that the importance of staying in business is a clear distinction between 

family and government owners, where the latter may be more ready to gain from short-term 

profits or social recognition. In the agency framework, family owners effectively have stronger 

incentives for monitoring as they have large percentages of assets, history and tradition 

invested. Morck et al. (1988) argue, that as investors with longer investment horizons, family 

owners are more likely to pressure management to invest in long-term R&D projects i.e. they 

would act more as pressure-resistant institutions in our design. Further, it is argued that family 

executives also can bring innovative and value-increasing skills to the firm that non-family 

executives usually do not have, influencing R&D positively. 
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Overall, it is still tough to draw definite conclusions on the theorized associations regarding 

institutional typologies and strategic owners. Looking to other empirical papers, Brossard et al. 

(2013) found that ownership dominated by institutional rather than strategic investors 

substantially increase the R&D intensity in a sample of highly innovative companies. Munari 

et al. (2010) found family owners to be significantly and negatively related to R&D investment 

in Europe. The results in this thesis do not echo these findings, as family owners are associated 

positively with R&D intensity similar to pressure-resistant “professional” investors like mutual 

funds and foundations. As in Rapp and Udoeiva (2016), the results on the control variable of 

firm size, being negative across specifications in both samples, behaved as a proxy for a firm’s 

innovative disposition in line with a Schumpeterian view.  This implies that smaller firms drive 

the process of creative destruction. An explanation for these results may be made with the fact 

that smaller companies are constrained to innovate intensively extensively because they want 

to acquire market share, whereas larger firms may benefit from various monopoly rents—for 

example those due to increasing returns of technological adoption that make the innovative 

effort less crucial (Brossard et al., 2013). In the econometric tests, we do not find any 

association between firm age and R&D intensity, confirming the results in Engelen and van 

Essen (2013), but contrasting the results in Huergo and Jaumandreu (2004). However, the 

results are significant in the financial system sub-samples, which show opposite signs between 

systems.   

5.2. Country-level factors  
 
In line with the previous findings (Xiao, 2013; Seifert and Gonenc, 2012), this study shows the 

importance of country-level governance arrangements for firm-level innovation through a 

positive and significant innoscore variable in most specifications. However, in relation to the 

results of Munari et al. (2010) and Engelen and Van Essen (2013), it fails to demonstrate 

evidence that ownership structure, specifically owner identity, is likely to be one of the means 

through which country-level factors affect R&D activities. This is reflected in the lack of 

significant coefficients of interaction terms between owner identity and the WIPO index 

innoscore variable, as well as in the concentration variable in the robustness tests. The evidence 

is clearer for the notion that more advanced economic governance in a country relates to higher 

firm-level R&D. In other words, we find support for the fact that higher the country-level 

innovation performance, i.e. higher WIPO index scores relates to higher R&D intensity in the 

high innovation group. This result supports the intuition that in countries with greater legal 

protection and better institutions the combination of rights and enforcement mechanisms allows 
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for more effective financial contracts, providing investors higher certainty about realizing 

expected returns.  

Engelen and Van Essen (2013) used interaction terms and found that between government and 

credit-related institutional levels, the negative effect of government owners on R&D increases 

as the country-level measure increased. In other words, government owned firms cut back more 

on R&D when credit rights were stronger. Further, it was found that the presence of institutional 

investors´ R&D spending is the most problematic in market-based financial systems. Market-

based financial systems had a negative impact on firm R&D spending. The results in this thesis 

cannot fully support these previous findings, as the d_marketbased variable was negative across 

specifications, however statistically insignificant. This study does also not support the notion 

of institutional investors pushing firms´ managers towards short-term gains, saving on R&D 

expenses. This would have to be manifested through bank-based systems showing more 

positive signs on R&D spending than market-based financial systems (ibid.). Further, looking 

at the hightech industry coefficients for market-based (0.730) and bank-based systems (0.941), 

it is perhaps surprising to see the lower market-based coefficient, as Block’s (2002) 

differentiation between the two systems argue for markets being superior to banks in promoting 

sectors characterized by high technology and management risk. However, Block also expected 

that science-based, entrepreneurial firms benefit from market-based systems which provide 

venture capital to a high extent. 

 

The insignificant interaction terms contrasts Rapp and Udoeiva’s (2016) findings of a mediating 

role of shareholder’s rights on the relationship between ownership concentration and R&D 

investment. Essentially, the negative effect of ownership concentration on R&D investment 

was more pronounced in economies with strong shareholder rights protection, which would 

possibly require statistically significant interaction terms between our innoscore variable and 

ownership concentration in our models. However, we do see that the market-based financial 

system, characterized by stronger shareholder rights, increase the negative association between 

ownership concentration and R&D intensity in the sub-sample tests.  

Interestingly, it may be that our results directly reflect the view that stronger country-level 

governance, i.e. higher values of the innoscore measure, is more likely to promote those type 

of firms without a controlling owner and could be, at the same time, detrimental or have no 

statistically significant effect to firms with a controlling owner (Seifert and Gonenc, 2012). If 

this is true, it may be a reason for the lack of significant results with respect to the tested 
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interaction terms between our owner identity variables and innoscore. In fact, the majority of 

the largest owner in our high innovation sample break both the 5% and 10% threshold for 

controlling owners (see Table 2) (Thomsen and Pedersen, 2000).  

5.3. Significant associations, a question of spurious correlations? 
 
In the initial stage, this study adheres to scholars such as Brossard et al. (2013) and Munari et 

al. (2010) by focusing on highly innovative firms in approaching the problem statement. As an 

additional step, I have sought to test the generalizability of the results to a larger population, 

and at the same time account for the sampling selection problem inherent in selecting mostly 

high innovation firms. Therefore, the overall results must be seen in the light of the results of 

the control group. It is hard to argue that the results of the high innovation sample are 

generalizable to the overall population, as the control-group estimations are contradictory and 

mostly insignificant in both pooled OLS and RE tests. Furthermore, the econometric methods 

used are not robust to endogeneity. Thus, it is the case that the significant coefficients for the 

tested high-innovation group may be due to spurious correlations.  

 

Other than this, it is difficult to speculate what may have caused these conflicting results. It 

seems as though the coefficients for high-innovation firms are inflated, such that we cannot 

ascertain their true relation with the dependent variable after comparing to the control group. It 

may be that ownership structure mechanisms and stronger country governance indeed do 

correlate significantly with R&D intensity, in the case that firms are highly innovative. Looking 

to econometric theory, Wooldridge (2012) states that problems occur when the sample selection 

is based on the dependent variable, which is an example of endogenous sample selection. 

Indirectly, this may occur in the case of retrieving the high-innovation set from the Industrial 

Scoreboard, which is collected based on the R&D expenditure, i.e. those firms in Europe 

reporting the highest values for R&D are included. Considering this to be the case for this study, 

bias always occurs in OLS in estimating the population model such that our results in the high 

innovation group are unreliable (ibid.). 

 

5.4. Practical implications 
 
A goal for practitioners like policy makers is to identify how corporate governance can support 

innovation. In light of the contradictory results and the generally inconclusive nature of 

corporate governance and innovation studies, however, this is challenging because it is hard to 
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know how to support something that is uncertain. For what it is worth, I still raise the following 

points that are relevant for the European innovation context. First, the traditional belief that 

institutional investors have a negative relation with firm innovation (Porter, 1992) appears to 

be unsupported for highly innovative firms. In fact, the evidence suggests that they are 

positively related to R&D intensity in his group. Further, looking at institutional typologies, a 

RE estimation indicate that pressure-resistant institutions are the most positively related 

institutional types. Therefore, it may be worthwhile to reorganize proxy rules and other 

regulations that hinder institutions to influence managers (Black, 1992; Roe, 1990). It may also 

be necessary for policy makers to solve the issue of conflict of interest that prevents institutional 

managers from applying their influence and thus, stopping them from wholly exercising their 

fiduciary duties, limiting R&D output. Second, there is evidence supporting the Schumpeterian 

view that creative destruction mostly is driven by smaller firms. At some point, increasing firm 

sizes seem to inhibit the level of R&D intensity.  

Ultimately, this implies that there could be regional promotion of institutional investors, and 

funding initiatives need to continue not neglecting firms on the smaller side of the size-spectrum 

(EU Commission, 2018).  
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6. Conclusion  
This thesis analyzed how ownership structure, as proxied by ownership concentration and 

largest shareholder identity, is associated with R&D investment. An introductory review of 

the theoretical and empirical literature shows that the effect of ownership structures on R&D 

is still debated, especially in the European case. To add to the literature, this study 

incorporated measures of ownership structure while accounting for country level governance 

in an innovation context of both high and low technology firm data. Based on fundamental 

agency theory, institutional theory, and the generally inconclusive results in prior literature, 

the study sought to answer the following overarching problem statement:  

How does ownership structure, as a Corporate Governance mechanism, relate to R&D 

intensity in European companies that act in varying country-governance frameworks? 

 

The results are based on a total panel data set of 1321 firm-year observations from more than 

15 European economies over the period 2013-2016 inclusive. In solving the problem statement, 

it aimed to answer three broad research questions: (i) whether ownership concentration has a 

positive (negative) association with the level of R&D intensity, (ii) how a range of owner 

identities impact the level of R&D intensity and (iii) if the strength of country-level governance 

arrangements relates to and moderate firm-level R&D intensity.  

In short, support is found for the entrenchment effect for highly innovative firms, meaning 

ownership concentration has a significant negative effect on the level of R&D intensity in all 

specifications. This finding is consistent with the diversification argument, suggesting that risky 

projects are valued lower by investors that avoid risk-sharing opportunities. Further, a sub-

sample test indicates that the negative effect of ownership concentration is increased in market-

based countries with relatively stronger protection of shareholder rights, suggesting that R&D 

of widely-held firms benefit more from the strong shareholder rights protection.  

 

However, the results for a control group of firms in low innovation industries show that 

ownership concentration is not significantly related to R&D intensity.  The results on owner 

identities’ association with the dependent variable, broken down into three institutional types 

and two strategic, are not conclusive comparing the two firm groups. In the high innovation 

group, there was some support for the hypotheses proposing that pressure-resistant institutions 

on average are more positively associated with R&D intensity than pressure-indeterminate and 

sensitive institutions. Further, it was first in a robustness test of financial system sub-samples, 
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family owners were more positively associated with R&D intensity than government. In the 

control group, no relationship between both institutional or strategic owner identities and R&D 

intensity is found.  

 

To consider the effects of the national corporate governance and financial systems, two 

variables were used as proxies. This choice, although specifying a potentially inexact measure, 

is justified by the fact that industry controls should further account for aspects of the national 

innovation systems. For highly innovative firms, there is evidence that good economic 

governance on the country level benefits firm-level R&D intensity. However, there was no 

support for the notion that ownership structure channels good country level governance, i.e. the 

study found no significant interaction terms between country-level governance and firm-level 

innovation. Further, the control group showed no statistically significant association between 

country and firm-level mechanisms on R&D intensity.  

Overall the findings in this thesis can be seen as an initial step in better understanding the 

association between ownership concentration and different owner identities with R&D intensity 

in Europe. I add to the field by segregating institutional types and incorporating country-level 

factors with the WIPO index ranking.  Whereas the hypothesized associations of ownership 

concentration, country institutions and pressure-resistant institutions were supported in a set of 

highly innovative firms, they do not hold for a low innovation control group. This conflict 

means that I cannot draw any definite conclusions, instead, I propose further studies to be made 

in this context. The obtained results do not explicitly consider endogeneity concerns due to the 

lack of appropriate instrumental variables. Thus, they are to be seen as suggestive. They remain 

robust after controlling for heteroscedasticity, definitional issues and sampling bias. 

6.1. Limitations and suggestions for future studies 
 
In general, larger sample sizes and additional control variables may improve the power and fit 

of the models. A further limitation of this thesis is that it does not recognize forms of innovation 

activities other than R&D output. It is possible that firms could find ways to innovate without 

reporting all of their innovating activities through their R&D figures. In order to better 

understand the impact of ownership structure on innovative activity, other forms of innovative 

activity should probably be taken into consideration, for example patent data as mentioned 

previously. The second limitation is related to the use of statistical models, where there is a lack 

of explicit handling of the endogeneity issues argued for in the literature.  
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Future work ought to make efforts of incorporating valid instruments to deal with this setting. 

Finally, there is an interesting research agenda about the proposal of new models of 

relationships in the effects of corporate governance on innovation, which include mediation and 

moderation effects that better describe these relationships, for example between different 

corporate governance bodies like management teams and boards of directors. Potential research 

may also include a wider set of country variables and continue the implementation of the WIPO 

index score as to establish whether or not it is a robust measure in other settings.  
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Appendices 
 
Appendix 1 
 
Table 10 Industry breakdown 

 
Industry breakdown 
industry  Freq.  Percent  Cum. 
 Aerospace & Defence 36 4.56 4.56 
 Alternative Energy 8 1.01 5.58 
 Automobiles & Parts 46 5.83 11.41 
 Beverages 4 0.51 11.91 
 Chemicals 52 6.59 18.50 
 Construction & Materials 20 2.53 21.04 
 Electricity 8 1.01 22.05 
 Electronic & Electrical Equipment 64 8.11 30.16 
 Fixed Line Telecommunications 16 2.03 32.19 
 Food Producers 28 3.55 35.74 
 Forestry & Paper 8 1.01 36.76 
 Gas, Water & Multi-utilities 12 1.52 38.28 
 General Industrials 16 2.03 40.30 
 General Retailers 4 0.51 40.81 
 Health Care Equipment & Services 40 5.07 45.88 
 Household Goods & Home Construction 20 2.53 48.42 
 Industrial Engineering 88 11.15 59.57 
 Industrial Metals & Mining 20 2.53 62.10 
 Industrial Transportation 8 1.01 63.12 
 Leisure Goods 4 0.51 63.62 
 Media 8 1.01 64.64 
 Mining 12 1.52 66.16 
 Oil & Gas Producers 24 3.04 69.20 
 Oil Equipment, Services & Distribution 8 1.01 70.22 
 Personal Goods 20 2.53 72.75 
 Pharmaceuticals & Biotechnology 105 13.31 86.06 
 Software & Computer Services 56 7.10 93.16 
 Support Services 10 1.27 94.42 
 Technology Hardware & Equipment 40 5.07 99.49 
 Travel & Leisure 4 0.51 100.00 
 
 

 

Appendix 2 
 
Table 11 Country breakdown 

Country breakdown 
Country  Freq.  Percent  Cum. 
 Austria 14 1.77 1.77 
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 Belgium 24 3.04 4.82 
 Denmark 32 4.06 8.87 
 Finland 43 5.45 14.32 
 France 145 18.38 32.70 
 Germany 185 23.45 56.15 
 Hungary 4 0.51 56.65 
 Ireland 40 5.07 61.72 
 Italy 26 3.30 65.02 
 Luxembourg 8 1.01 66.03 
 Slovenia 4 0.51 66.54 
 Spain 20 2.53 69.07 
 Sweden 60 7.60 76.68 
 The Netherlands 69 8.75 85.42 
 UK 115 14.58 100.00 
 

 
 
 
 
 
Appendix 3 
 
Table 12 Owner identity breakdown 

 
Owner identity breakdown  

Country 

Owner identity 
Bank Corporat

e 
Family Financia

l 
Foundati

on 
Govern

ment 
Mutual Total 

Austria 4 0 6 0 4 0 0 14 
Belgium 4 8 0 8 4 0 0 24 
Denmark 0 4 0 4 16 0 8 32 
Finland 4 0 4 27 0 8 0 43 
France 8 57 40 28 0 8 4 145 
Germany 4 36 64 33 32 12 4 185 
Hungary 0 0 0 0 0 4 0 4 
Ireland 4 4 0 8 0 0 24 40 
Italy 8 6 12 0 0 0 0 26 
Luxembourg 0 0 8 0 0 0 0 8 
Slovenia 0 0 0 4 0 0 0 4 
Spain 12 0 4 4 0 0 0 20 
Sweden 0 20 8 24 0 0 8 60 
The Netherlands 12 21 4 28 0 4 0 69 
UK 32 17 0 42 8 0 16 115 
Total 92 173 150 210 64 36 64 789 
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Appendix 4 
 
 
Figure 1 Residuals plot 

 

 
 
Appendix 5 
 
Figure 3 Interclass Correlation  

 

 
 
Appendix 5 
 

-2
-1

0
1

2
R

es
id

ua
ls

-6 -5 -4 -3 -2
Fitted values



	 96	

Figure 2 WIPO index structure 

 
 
 
Appendix 6 
Figure 3 BP LM test 
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Appendix 8 
 
 
Table 13 Bank/market-based sub-sample estimates 
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 Market-Based System Bank-Based System 

Variables  1 
OLS 

2 
OLS 

 1 
OLS 

 2 
OLS 

3 
OLS 

Financial Ref Ref Ref Ref Ref 
Pressure-sensitive      
Bank 0.453*** 0.453*** -0.0774 0.00144 0.358* 
 (0.133) (0.133) (0.142) (0.145) (0.186) 
Corporate 0.280** 0.277** 0.275** 0.305*** 0.200 
 (0.120) (0.120) (0.116) (0.116) (0.144) 
Pressure-resistant      
Foundation 0.455*** 0.423** 0.697*** 0.673*** 0.839*** 
 (0.171) (0.185) (0.161) (0.160) (0.166) 
Mutual fund 0.378*** 0.373*** 0.528*** 0.482*** 0.507*** 
 (0.137) (0.138) (0.168) (0.169) (0.168) 
Strategic      
Family 0.214 0.219 0.431*** 0.437*** 0.465*** 
 (0.207) (0.208) (0.118) (0.117) (0.124) 
Government 0.323 0.321 -0.416** -0.414** -0.416** 
 (0.363) (0.364) (0.178) (0.177) (0.189) 
      
hightech 0.730*** 0.717*** 0.941*** 0.929*** 0.967*** 
 (0.251) (0.253) (0.144) (0.144) (0.144) 
firmage -0.129*** -0.127*** 0.178*** 0.179*** 0.170*** 
 (0.0438) (0.0441) (0.0422) (0.0420) (0.0415) 
size -0.230*** -0.230*** -0.391*** -0.387*** -0.379*** 
 (0.0295) (0.0295) (0.0245) (0.0244) (0.0241) 
conc -1.039*** -1.023*** -0.922*** -0.883*** -0.835*** 
 (0.222) (0.225) (0.176) (0.176) (0.181) 
innoscore  -0.0119  0.0241** -0.0127 
  (0.0258)  (0.0103) (0.0212) 
      
Constant -1.345*** -0.612 -1.288*** -2.658*** -1.408*** 
 (0.380) (1.638) (0.305) (0.662) (0.302) 
      
Observations 276 276 513 513 513 
R-squared 0.645 0.645 0.619 0.623 0.641 
Industry dummies YES YES YES YES YES 
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Standard errors in parentheses, SE’s not clustered on ID as k constraints must be smaller than d clusters (StataCorp, 2018). 
Model 1 corresponds to regression equation (3.1), Model 2 corresponds to regression equation (3.2) and Model 3 corresponds to regression equation (3.3).  
Significant figures in bold. *** p<0.01, ** p<0.05, * p<0.1 Insignificant interactions excluded to save 
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From Table 13, it is apparent that there are relatively wide disparities on coefficients between 

the two sub-samples. Both sub-samples support hypothesis 1, as the concentration variable conc 

is strongly negative and significant (p<0.01) in all models. On the left-hand side is the market-

based group based on 276 observations. On the whole, some estimates in this groups differ from 

those of the original OLS estimates. Bank is (0.453) (p<0.01) positive and significant, and when 

comparing the pressure-resistant types and pressure-sensitive types, hypothesis 2 is supported 

as the pressure resistant types are more positive in model 1. This result does not hold for model 

2 however. What is more, all coefficients among the institutional types are positive and 

significant compared to the pressure indeterminate reference category, supporting hypothesis 

3. Another difference of the market-based group compared to the original model in Table 6 is 

that the Government (0.323) coefficient is positive but insignificant and Family (0.214) and is 

now also insignificant. For the market-based sample, hypothesis 4 is therefore not supported. 

Furthermore, innoscore is not significant when introducing model 2 in the market-based group 

so model 3 is not tested (Engelen and Van Essen, 2013). As a result, hypotheses 5a and 5b are 

not supported in this subsample. 

 

The bank-based sub sample contains 513 observations. There is no support for hypothesis 2 or 

3. Were it not for the negative and insignificant Bank coefficient (-0.0774), the results would 

support hypothesis 2 as the pressure-resistant group would be more positive than the pressure-

sensitive. In model 1 and 2, Bank has opposite but insignificant signs. As a contrast to the 

original OLS, RE and market-based estimates, in this sub-sample, hypothesis 4 is supported 

since Government (-0.416) is negative while Family (0.431) is positive on the (p<0.01) level is 

model 1 and model 2. The positive innoscore in this subsample support hypothesis 5a, but no 

interaction terms are positively significant (thus not included in Table 8) when testing model 3, 

meaning there is no support for hypothesis 5b. 

 

Overall, by estimating the same three models with Pooled OLS on a subsample of countries 

belonging firstly to market-based economies and second to bank-based economies, the evidence 

for some hypotheses are strengthened compared to the original pooled OLS and Random effects 

estimates. Interestingly, the results in the bank-based sub-sample supports hypothesis 4, and 

the positive and significant interaction term between Foundation and innoscore is in line with 

hypothesis 5b. 

Appendix 9 
Table 14 Control group correlation matrix
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Variables 1 2 3 4 5 6 7 8 9 10 
rdintassets 1          
size -0.349*** 1         
age -0.229*** 0.376*** 1        
conc -0.0427 -0.0411 0.00678 1       
hightech 0.147*** -0.0495 -0.144*** -0.0769 1      
lowtech 0.0102 -0.0738 0.0547 -0.160*** -0.330*** 1     
midhightech 0.0240 -0.118** -0.0700 -0.0480 -0.120** -0.432*** 1    
midlowtech -0.127** 0.213*** 0.0862* 0.276*** -0.169*** -0.608*** -0.221*** 1   
innoscore 0.122** -0.0508 -0.197*** -0.225*** 0.00936 0.0313 0.0239 -0.0621 1  
d_marketba
sed 

0.0525 -0.0113 -0.0866* -0.0358 -0.0110 -0.0432 0.119** -0.0377 0.566*** 1 

* p < 0.05, ** p < 0.01, *** p < 0.001 
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Appendix 7 OLS estimates 
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Appendix 6 RE estimates 
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Appendix 7 Sub sample estimates 
 



	 106	

 

 



	 107	

 
 

 
 



	 108	

 
 
Appendix 8 Control group estimates 
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