
 

How Does Board Composition Affect R&D Investments? 

Quantitative Study Based on Swedish Listed Companies 

 

 

 

Authors:         Francis Ojok  

                       Samuel Okema 

                            

 

Supervisor:             Catherine Lions 

 

Student Umeå School of Business and Economics 

Spring Semester, 2016 

Master Thesis, 30hp 

MSc in Accounting 



ii 
 

ABSTRACT 

The purpose for this paper is to determine whether there is any direct connection between 

board composition and R&D investments of Swedish listed companies. A century ago, 

Sweden was among the poorest nations in Europe, yet today Sweden is 3rd among world 

leaders in innovation. Innovation is approximated as a good proxy measurement for R&D 

investments. R&D has been the primary source for innovation because of today’s nature 

of economies in which firms are challenged with competitive advantage. R&D 

investments have become very essential for every organization as well, yet there is no 

clear relationship between board composition and R&D investments. The researchers 

sought to confirm whether the effects of board composition are not only to monitor but 

also to provide resources since R&D spending requires appropriate forms of control 

systems and proper level of resources in the form of skill, experience and knowledge. The 

researchers obtained that the Swedish code of corporate governance is the main form of 

regulation and control mechanism that are mandatory for the boards of listed companies 

to adapt and comply with. 

In this study, the researchers integrated agency theory, resource dependence theory, and 

stakeholder theory and stewardship theory perspectives to explain the effects of board 

composition on R&D investments. The hypotheses were derived from these mentioned 

theories, tested from the sample data of 68 companies extracted from listed firms in 

Stockholm Stock Market. Board tenure, board interlock, independent directors, and 

ownership of shares, board size, age diversity and gender diversity were used as the 

influential factors for R&D investments. Additionally, firm size, ROA, firm age and 

leverage were adopted as moderating variables to test the effect of board membership 

composition against R&D spending. However, only board interlock came out to be 

negative and significantly correlated at 5% level with R&D investments and the 

remaining variables were detected to have negative low correlations with R&D 

investment, though no significant associations were found. Out of the control variables 

chosen only ROA obtained a significantly negative low correlation at 1% level. 

The epistemological and ontological choices for this study were positivism and 

objectivism with deductive approach. In order to examine if there is a relationship 

between board composition and R&D investment, the researchers employed multiple 

regression analysis. The researchers also identified a research gap since they did not find 

any evidence of a study that examines board composition in relation to R&D investments 

in Sweden. As indicated by the results of this study, only board interlock has effect on 

R&D spending. Therefore, there is need for further research on R&D investments by 

examining other forms of board composition characteristics such as education and 

professional experience. Both qualitative and quantitative studies are recommendable in 

this area. The authors concluded that the board characteristics do not directly matter for 

Swedish corporations to invest annually in R&D activities. This paper provides full 

support to stakeholders’ theory and stewardship theory while partially agrees with agency 

theory and resource dependence theory.  

Key words: Corporate governance, Research and Development (R&D), board tenure, 

board interlock, independent directors, ownership, board size, age diversity and gender 

diversity. 
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CHAPTER ONE  

1.0 INTRODUCTION 

In this chapter, the authors a look at the foundations of the research, the problem 

background, research gap, research question, purpose, contribution & target audience, 

and the limitations of the study. The problem background describes why board 

composition, research, and development (R&D) are paramount to current business 

world. The research gap explicates the missing elements in the existing research, which 

provide opportunity for this study. After the research gap, the authors formulated a 

research question and the research purpose, which explains the objectives of this 

research. The last part in this chapter focuses on the contributions and limitations of the 

research. 

1.1 Problem background 

Different sections of a company require individuals with different knowledge and 

characters. One such section is the Board of Directors (BOD). For a company to operate 

and be managed efficiently, boards of directors are appointed at the annual general 

meeting by the shareholders (Thomsen & Conyon, 2012, p. 142). The boards are 

composed of executive members and non-executive members. Executive members are 

insiders who are part of the management team. Meanwhile non-executive members are 

those from outside who are part-time and do not work for the company but appear for 

board meetings and special occasions (Adams et al., 2010). The board holds the highest 

power in a corporation. Its general, role is to monitor the behaviors of the managers, 

advise the management team and further safeguard the interest of the shareholders (Brick 

et al., 2006, p. 404; Jensen, 1993, p. 862). They are further regarded as a mechanism for 

managing and reducing costs associated with external contingencies. Their composition 

is seen as an essential element in corporate governance, which can manifest their ability 

to impact on the firm’s outcome (Thomsen & Conyon, 2012, p. 142). 

In the aftermath of the downfall of large corporations such as Enron, WorldCom and 

Parmalat, board composition gained considerable attention from academicians, regulators 

and the media. The evidence from these scandals shows that board members of those 

firms were key contributors to the scandals, and some of them had to pay millions of 

dollars to the plaintiffs (Adams et al., 2010, p. 58). In the Swedish context, ABB and 

Skandia were some of the firms, which experienced corporate scandals during the early 

2000s (The Economist, 2002, 2003). These are scandals commonly caused by the 

misbehaviors of the board members and the company top managers (Solomon, 2010, p. 

33). 

The recent debate on board composition by various actors indicates how important a 

board composition is to a firm. Principally, this is to aim for effective control and to align 

corporate managers’ interest towards achieving the organization’s objective of continuity. 

Continuity objective of any firm can be achieved by means of investing in research and 

development (R&D) which can therefore give birth to innovative products and services. 

In this current world, most organizations are engaging themselves in promoting 

innovative projects with the aim of enhancing their growth and development. With this 

globalization, innovation is one of the main determinants for any firm’s future. This 
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shows that innovation is a vein through which lifeblood of economic change can flow. It 

destroys and recreates the market. Therefore, firm can achieve innovation by means of 

research activities, which require considerably large amount of resources (Wu et al., 2005, 

p. 861). 

Research and development (R&D) activities and the resulting innovation are essential 

ingredients for economic competitiveness. These activities can help a firm to attain 

economic benefits and therefore accelerate economic growth (Czarnitzki, et al., 2011, p. 

527). In spite of its economic advantages, R&D investment is associated with high level 

of uncertainty, ambiguous processes and complexity; hence, it requires fairly large 

amounts of capital (Wu et al., 2005, p. 861). These capitals are in the form of technology, 

information, knowledge, experience and financial resources. Among other things, for 

more innovation to emerge, it is incumbent upon the managers of the company to bring 

new ideas concerning R&D investment on board. The board may therefore use their 

capitals to support or reject these ideas (Xie & O’Neil, 2013, p. 199).  

In Sweden, innovation is closely connected to R&D, and this country recognizes R&D as 

one of the most fundamental investments that provides positive value towards economic 

growth. R&D activities are spread across all organizations and some higher educational 

institutions are competing in research on R&D to attract funding from international 

bodies. Nevertheless, in this country, multinational corporations are the largest spenders 

in this area especially the high-tech firms (Marklund et al., 2008, p. 5). In terms of Gross 

Domestic Product (GDP), Sweden is considered among the world’s top R&D spenders 

regarding its total country's resources. Despite the fact that Sweden is among the world’s 

greatest innovators, a recent study documented that R&D investment has been dropping 

in the past years (Deloitte, 2013; 2014). This decline is attributed in part to the 

government’s cut for R&D spending (Deloitte, 2014; Marklund et al., 2008). According 

to the report, the majority of R&D investments in Sweden are financed by the private 

sector who are now the dominant players in this area.  

Research also illustrates that board composition affects each step of R&D from feasibility 

study of product innovative idea, risk taking to launching stage. Board composition 

therefore, determines the company’s ability to take risks and invest in research and 

development (R&D) (Xie & O’Neill, 2013, pp, 183-184). Some researchers have 

provided proofs that justify how board’s characteristics may affect R&D investment 

(Hernandez et al., 2010; Xie & O’Neill, 2013). According to Hawas et al. (2016. p. 120), 

the board may act as resources provider and a monitor for R&D investments. Similarly, 

Chen (2014, p. 433) explicated that the board presents the firm with capital attributes such 

as human, social capital. The human capital includes expertise, experience, reputation, 

and relationship capital. The social capital includes networking, liaison, ties with other 

firms and access to external environment resources. These features of board members 

may play a pivotal part to jump-start R&D investment for a company. Scholars who have 

researched this topic suggest that the board who provides approvals to every risky 

proposal presented by the management team (Han et al., 2015; Hernandez et al., 2010; 

Xie & O’Neill, 2013) can shape R&D investment choice. 

Nevertheless, R&D investment comes along with perils, which require trust, 

understanding and support. In this regard, the board may not only monitor or channel 

advice to the management team on R&D investment choice but they can also play a part 

in spotting need, opportunities and problems associated with R&D processes (Chen & 

Hsu, 2009, p. 5). Therefore, one can denote that board monitoring plays a triple-edged 
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screw role that is reducing management misbehavior through control, providing advice, 

and spotting opportunities from the external surrounding for R&D investment. 

Most studies have used a different combination of two or three theories to explain how 

board composition may influence R&D investment choice for a firm. Hernandez et al. 

(2010) applied agency and steward theories on Spain listed firms in this context. 

Meanwhile Xie & O’Neill (2013) employed agency and resource-dependence theories, 

while other scholars have emphasized on organization behavioral theories to explain the 

drivers for R&D investment. In spite of numerous literatures that have explored the 

association between board composition and R&D investment, most of them did not 

include demographic characteristics of the board of directors as a testable variable. The 

authors concern regarding board composition goes beyond the board independence and 

ownership structure as illustrated by Johnson and his colleagues (Johnson et al., 2013, p. 

251). Therefore, board members’ features that relate to demographic, human capital and 

social characteristics will be included in this research. Prior literature has been dwelling 

around independence of directors, functional diversity and ownership as the main aspects 

of board compositions. Their research neglected demographic and most of social 

components of board while investigating on the relationship between R&D investments 

and board composition.  

1.2 Research Gap 

In their assertion, Xie & O’Neil (2013) concluded that the higher the proportion of non-

executive members on the board, the better the monitoring role-played and hence limiting 

agency problems in a company. They further assert that a board with more diverse 

functional background lowers R&D investments and is a blockage for effective 

communication among the board members (Xie & O’Neill, 2013, p. 197). There is also 

interesting evidence/argument that R&D investments may increase in firms where 

majority of the board are non-executive members and of whom majority are the major 

shareholders (Hernández et al., 2010, p. 162). In a study conducted by Ashwin and his 

peers, the result shows that a large board may foster financial slack for R&D investments 

(Ashwin et al., 2016. p. 20). 

However, a study by Mezghanni (2011, pp. 283-284) offered evidence that a larger board 

size reduces R&D expenditure and this might be due to free rider problem. He also 

asserted that a higher proportion of outside board member increases R&D spending, 

which may be because of the best practices that encourage high representation of 

independent directors. Other scholars provide evidence that board general human capital 

(level of education and industry-specific experience), interlocking and tie are important 

resources that influence R&D investment choices (Chen, 2014, p. 430). On the contrary, 

Guldiken & Darendeli (2016, p. 6) offer opposite evidence that relates to industry-specific 

human capital of outside board members. In their study, they claim that this attribute 

doesn’t increase the rate of R&D expenditures. Building from the above-mentioned 

evidence by previous scholars on whether board composition matters in relation to a 

firm’s critical decision on R&D intensity, those studies’ conclusions are unclear and have 

inconsistent results. Furthermore, most of these literature used board composition as a 

proxy indicator for R&D and most of them were only considering size, ownership and 

independence leaving a gap to be bridged regarding the demographic features of the 

board. Additionally, this competing arguments caught the authors’ attention which is 

supported by Sandberg & Alvesson (2011, pp. 29-31), who claim that competing 

explanations in the available literature and neglected areas indicate that there is a gap. 
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The authors of this thesis argue that there is a need to provide a clear view of what kind 

of directors’ features can best justify the R&D investment spending. To better observe 

the effect of such board’s characteristics on R&D investment, the authors chose to 

consider board composition as a direct measure rather than as a proxy for R&D 

investment and pay particular attention to the companies listed in Sweden. The motivation 

for this choice is based on the world innovation ranking, where Sweden has been ranked 

among the top three most innovative nations according to the World Intellectual Property 

Organization (WIPO, 2015). Indicating that R&D investment is relatively high among 

Swedish large firms. Moreover, Swedish corporate governance code is on continuous 

revision with the most recent revised code in 2015. This system is also quite unique 

compared to the dominant US, UK model (Lekvall, 2009). This system is based on 

comply or explain and it allows stakeholders such as employee, government financial 

community and research institution representative to sit on the board. Yet no study has 

try to test the association between such kinds of board composition in relation to R&D 

investment. Additionally, Sweden has different business culture, mostly regarded as 

stakeholder business environment built on trust and participatory leadership among 

various stakeholders (Thomsen & Conyon, 2012, p. 291). 

As well, research by Mezghann (2011, p. 285) presents interesting research implications 

suggesting that other important characteristics of board members such as directors age, 

ethnic, gender diversity, education background, experience and skills provide avenue for 

further study. Building from his view, the authors decided to base this study on some of 

these measurable board features hence making it unique from previous studies. 

1.3 Research Question 

From the foregoing, the need to further investigate how board composition, including the 

demographic aspects, affects the decision to invest more on R&D to meet the ever 

growing needs of stakeholders is apparent. In this research context, the authors apply the 

concepts of board composition beyond independence (Johnson et al., 2013), in which 

board characters are said to influence the R&D investment decisions. Based on this 

starting point, the research question is; 

How does board composition affect R&D investment of Swedish listed firms? 

How board composition affects R&D will be established using relevant statistical 

parameters (qualitative research) and whether the impact is positive or otherwise will be 

ascertained. 

1.4 Purpose of the study 

The purpose of this research is to identify and analyze whether there is any association 

between the board composition and R&D investment in Swedish listed companies. By 

doing so, this paper intends to expound on which characteristics have an impact on and/or 

influence R&D investment by developing testable hypotheses. The authors examine the 

effect of human capital (board tenure and board independent), social capital (board 

interlock and board stock ownership), and demographic (board size, age, gender,) 

features.  

The study proposes to bridge the existing gap and contribute knowledge to corporate 

governance. It also offers additional insights on both theoretical and practical 
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contributions regarding board composition beyond independence and ownership. In order 

to add on the available knowledge, this study intend to combine several theories to explain 

the possible relationship between the board members’ characteristics and R&D 

investment. This is because R&D can be considered as a good proxy for innovation and 

most scholars have used only combination of two theories to try to explain the effect of 

board composition on R&D investment. By combining four theories, this paper provides 

evidence that helps to explicate which of the theories can best explain the effect of 

Swedish board composition of the selected firms on R&D investments. The agency 

theory, stakeholder theory, stewardship theory and resource dependence theory will act 

as the backbone of this research to study the effect of board composition in relation to 

R&D investment. All the above-mentioned theories try to explain the roles, 

responsibilities, behaviors and characteristics of the board members that is geared towards 

achieving the company objective of continuity. One way to achieve this objective is to 

the engage research and development.  

 Furthermore, the authors intend to conduct a quantitative study because most data about 

board composition and R&D investment are always available on the company’s annual 

report. This method has also been used by several scholars and adopting it to answer this 

research question suits this study purpose 

Based on the need for further study presented in the research gap above, this study focuses 

on the post financial crisis period (2011-2014) when the revised Swedish corporate 

governance code of 2010 was in full practice.  Among other things, most studies carried 

out, used data from the financial troublesome period (1998-2001, 1996-2000 and 2005-

2009). The authors’ motivation for this choice is that different business environment, 

culture, and stable financial situation may give more insight to the targeted audience and 

build on the already presented knowledge. 

1.5 Contribution and target audience. 

With this study, the authors anticipate to add on the existing knowledge to academicians 

and present a possible pathway for organizations that desire to have a board that may 

increases investment in R&D. This research also wishes to provide insights to improve 

on corporate governance requirements to regulators and policymakers, who aim to 

strengthen board composition in order to foster R&D and innovation that will improve 

the quality of all stakeholders in general. 

To the academia, this study contributes to the growing body of research that investigates 

the context of corporate governance under certain conditions ranging from R&D 

investment to innovation, which have become the lifeblood of corporate prosperity in the 

current world.  It also provides additional information and knowledge to existing 

literature on the importance of certain board characteristics that relate to the rise of R&D 

investment in a corporation. Theoretically, this paper provides a foundation for future 

studies in a unique corporate governance within Scandinavian context. Sweden shares 

similar corporate governance features with other Scandinavian countries. Unlike previous 

studies that have paid much of their attention to a narrow corner of board composition, 

this study offers additional contribution of board composition beyond independence. 

Furthermore, this study combines several theories that explicate specific board features, 

which relate to their ability to influence R&D spending to increase shareholders’ wealth 

and to provide solutions to their ever-growing needs. 
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To the regulators, this research will offer insights for corporate requirements to highlight 

the need for a vigilant board that can translate their capital and individual attributes in a 

way that can increase investment in R&D. Since the principle of resource distribution is 

quite often determined by the societal settings, this study will contribute to the corporate 

governance mechanisms that take into consideration the inherent stakeholders’ oriented 

system to balance board members with attributes that can effectively influence R&D 

investment. 

To the shareholders, this study is anticipated to shed light on the design and choice of 

board of members to be elected especially for R&D intensive industries. Investors can 

examine the desired attributes for an effective R&D persuasion since R&D has become 

relevant and every company is trying to make a difference through innovative products 

and services to increase their market share. 

1.6 Limitation 

The main limitation of this study is that the authors have only considered Sweden, which 

is part of the Nordic region. This research encourages further investigation in the rest of 

the Scandinavian countries. 

This research consider only large firms listed on OMX Stockholm thereby sidelining 

other institutions that may also be investing heavily on R&D especially within the high-

tech and chemical industries. 

Another important limitation relates the language factor. As the authors do not speak the 

Swedish language, only information that is available in English were used, therefore other 

potentially relevant information presented in any of the Scandinavian country languages 

will not be used. 

One of the important limitation relates to our research question which can be also 

answered by another research approach than the one used in this paper. This paper is also 

limited to some few board composition’s features and R&D investment. Particularly 

R&D investment can also be study by looking at other predictors other than board 

composition.  

During the process of writing this chapter, the authors of this paper did not find articles 

in English, which talk about Sweden corporate scandals but rather use news website. For 

ethical reason, as explained in the next chapter the authors inform the readers who may 

have better knowledge of the issues under scrutiny. 
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CHAPTER TWO 

CHAPTER TWO 

2.0 RESEARCH METHODOLOGY 

In this chapter, the readers are presented with the scientific research methods that used 

to guide the authors throughout this study. The authors of this paper shall therefore 

discuss the topic choices and preconceptions of the study, followed by the philosophical 

stances on how one views different knowledge and nature of reality from epistemological 

and ontological perspective respectively. Therefore, philosophical knowledge will guide 

us on research approaches, research designs and strategies to be employed for the study. 

The chapter is concluded with the discussion on the ethical, legal and social 

considerations which is relevant for our study. 

2.1 The topic choices & Preconceptions 

Writing an academic paper isn't a simple task, one must have a concept beforehand. Most 

importantly the researchers should be objective as much as possible and should have 

enough knowledge or experience and high level of interest in the area of study before 

choosing a subject. When conducting a research, there is an impression that a researcher’s 

perception might be influenced by his personal background and experience (Bryman & 

Bell, 2011, pp.29-30), therefore it is important to know who has carried out the study. 

The authors of this paper would like therefore to inform the readers that our educational 

background is significant in understanding this particular area. Our background provides 

an opportunity in building up a research paper grounded on the experience from reading 

research articles and books. Since the authors have mainly theoretical knowledge 

acquired from Umeå University and very little work experience, the insufficient practical 

experience might limit our perception about the reality and hence create some bias in the 

work. But with the support and guidance from our supervisor who has practical 

experience and the continuous consultation of other professors from the business 

administration fraternity, any bias relating to limited practical knowledge is not so 

significant.  

Choice of the topic is usually guided by prior background and academic field supported 

by the interest of the authors. Being one of the elective subjects that incorporate 

Accounting and Auditing and Finance, Corporate governance attracted the author of this 

this paper. As it is well known that directing a company is a complex responsibility. The 

corporation’s life depends on several factors like resources, control, research and 

creativity of employees. Therefore, the authors opted to research on an issue that relates 

to this area. In the process of searching for interesting ideas with the support from our 

supervisor, the authors found board composition to be an interesting concept especially 

associating it to research and development (R&D). More importantly, the authors attempt 

to have a closer look at the Swedish market because the corporate governance is unique 

and the code is frequently revised as was done in 2008, 2010 and 2015, although the last 

revision is not yet in practice.  

2.2 Our perspective 

To better understand the subject matter of any good research, it is desirable to have a 

sound perspective of the choice made. Personal judgement distinguishes the perspective 
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of very individual. This depends on how one sees and perceives reality in in reference to 

the dissimilarity of human nature, behaviors and socio-economic environment. In 

addition, the discipline of an individual also determines the variation of one’s perspective. 

The perspective of this research is mainly for the policymakers trying to improve on 

corporate governance requirements with the aim of strengthening board composition, 

encouraging R&D and innovation that can benefit all the stakeholders. This research aims 

to contribute to construction of knowledge within corporate governance research, to more 

in-depth view of board composition beyond independence to academicians and to 

legislators of issues of research and development.   

2.3 The research philosophy 

Research philosophy is referred to as “the perspective of how one integrate, see and create 

the general insights on social entities from a particular study’’ (Saunders et al., 2012, 

p.127). The central concern relates to the beliefs on how the nature of knowledge can be 

developed and generated from the subject. The research philosophy therefore has two 

main branches; epistemology and ontology (Raadschelders, 2011, p. 918). Thus, the 

authors further explain this study’s perspective together with the authors’ views and the 

philosophical stances for this study. 

2.3.1 Epistemology: Positivism 

Epistemology relates to the study of nature and scope of what is known as acceptable 

knowledge based on the facts and justification of human beliefs in a society (Halmi, 1996, 

p.364). Epistemological approach develops an understanding on how a particular 

knowledge can be generated by asking questions as to how, where and when (Bryman & 

Bell, 2011, p.15). In this regard, the choice of the philosophy plays the greatest role in 

selecting the best research design in order to answer the research question. Therefore, the 

most important reason for having the right philosophy is to reduce the unnecessary 

activities which don’t add value to the research work (Sobh & Perry, 2006; Saunders et 

al., 2012). 

Epistemology has two positions, the positivist and interpretivist stance. Positivists believe 

that reality can be observed and described as they are external and stable to the outside 

world. The relationship between the causal and effects within the reality can be studied 

to generate the meanings. Positivist adhere with basic principles; they also believe that 

the knowledge from the reality must be confirmed; emphasize on the theories that 

generate hypothesis through testing whereas distinction between theory and research are 

always made (Bryman & Bell, 2011, p.15). Positivism involves use of quantitative data 

where the required sample populations are generalized and conclusions are drawn out of 

the general populations. This method was confirmed as the most widely used paradigm 

among the business school researchers. The author noted that the only way to measure 

and find the truth about the reality is when the researcher is objective by viewing the 

reality based on ‘one-way-mirror’ (Sobh & Perry, 2006, pp. 1196-1197). The key issue 

of this positivism is that it tries to differentiate natural law through direct manipulation 

and observation. 

In contrast to positivism, there is interpretivist which is claimed by Bryman & Bell, (2011, 

p.17) as an alternative to the positivist philosophy that differentiates the natural science 

(epistemology) from the social science (ontology). In other words, people and their 

institutions differ from the natural science (Saunders et al.,2012, p.134). This implies that 
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the phenomena cannot be treated exactly and accordingly due to their constant interaction 

between the social actors within the environment (Morgan & Smircich, 1980, p. 494). In 

this method, the researchers are expected to view the problem on the subject from a 

continuous process of interpreting the world around us. This position is very necessary 

when researchers wish to carry out studies on behaviors like, for instance, the perceptions 

of employees in their workplace about the social world. Thus, this method at times 

addresses what positivism has failed to solve and usually comes out with surprising 

findings on the subject. 

The choice between interpretivist and positivism relies often on different assumptions 

about the nature of knowledge as they demand different approaches to research (Cavaye, 

1996, p. 232). Therefore, building from these arguments, positivism is an appropriate 

stance for this research since our goal is to analyze and examine the phenomena of 

possible relationship between board composition and R&D investment. This study 

applies positivistic stance because the intention of this paper is to test the hypothesis and 

to understand causal-effect from the existing variables rather than to acquire deep 

understanding. As positivist, this paper relies on empiricism, where this research can 

describe phenomena through observation and measurement. Therefore, the observable 

data is collected from annual reports which is hard data. The reports are made available 

publicly for use hence the information is further regarded as from external point of view 

to our knowledge.  However, the authors have no intention to understand in-depth the 

actors within the Swedish companies. 

On the other hand, realism as an alternative philosophical position has two common 

features namely; natural and social sciences should use the same types of approach to the 

collection and the explanation of data; and there is a reality, which is independent from 

our depiction (Bryman & Bell, 2011, p. 17). Realism is broken down into two facets, 

empirical (direct) and critical. Empirical realism states that through the application of 

corresponding methods the reality can be understood. Critical realism implies “that 

whereas positivists take the view that scientist’s conceptualization of reality actually 

directly reflects that reality; realists argue that the scientist’s conceptualization is simply 

a way of knowing that reality” (Bryman & Bell, 2011, p. 17).  The main difference 

between direct and critical realists is that they perceive the world in different ways.  

2.3.2 Ontology: Objectivism 

The ontological philosophy refers to the study of the nature of social reality in the context 

of social science (Bryman & Bell, 2011, p.20; Saunders et al., 2012, p.127). 

Raadschelders (2011, p. 920) posits that ontology generates the theories about what can 

be known from what is being studied and how the knowledge can be produced when 

appropriate methodological approaches are employed. In ontology philosophy, there are 

two possible stances i.e., objectivism or constructivism. 

Objectivism assumes that realism existences are independent from the human knowledge 

/social actors and are more associated with the belief that the situations truly exist from 

the external point of view (Jonassen, 1991, pp.9-10). Objectivism can clearly be observed 

from the organization’s perspective. An entity may have unique rules and regulations 

which differ from other entities, this might be understood as reality external from its 

inhabitants. Once reality exists, it is the role of the researchers to explore and find the 

truth about the existence of the phenomena (Saunders et al., 2012, p.127). Morgan & 

Smircich (1980) explicate social reality as a concrete structure, concrete process and 
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conceptual field of information. Social reality is seen as a complicated and difficult thing 

to understand; hence one has to study the subject to get the true view.  

In contrast to objectivism there is constructivism, Jonassen (1991) claims that there is a 

thin line to differentiate constructionism from objectivism. In constructionism there is the 

assumption that reality truly belongs in the minds of those who know, the knower can 

construct, generate and interpret their meanings. On the other hand, looks at the world as 

a socially constructed entity whereby the social phenomena exist because of the social 

actors and their actions, meaning social phenomena can be revised and created by their 

actors through social interaction (Jonassen, 1991, pp. 9-10; Saunders et al., 2012, p.132). 

Even though there is possibility to apply alternative philological positions to answer our 

research question, and given that annual reports are written by managers who may add 

their subjective judgement concerning the R&D expenses, one can still be objective 

because managers are not the only responsible party for this report. Furthermore, our 

interest is to examine the influence of board composition on R&D investments since the 

report on board feature cannot be altered in anyway. The board structures and R&D 

investments information are already available and are purely independent to our 

knowledge, the authors have no influence on how the information have been produced. 

However, the authors argue that it is quite difficult to completely eliminate subjectivity 

as the social actors (board members) may have effect on R&D investments. 

2.4 Research approach 

The research approach defines the possible methods to be used and guides the whole 

research process. Specifically, the research approach is concerned with how the 

researcher considers the theory and what role theory has in the study (Saunders et al., 

2012, pp.143). There are three different kinds of reasoning in research; deductive, 

inductive and abductive approaches (Kovács & Spens, 2005, p.139).  

2.4.1 Deductive approach 

Deductive approach is specifically concerned with developing the hypotheses that exist 

from particular theory (Bryman & Bell, 2011, p.11). Deduction is known as theory testing 

process since the theory commences from well-established sources due to generalization 

through observations and seeks to see if the theory can be adopted for specific 

instances/studies (Hyde, 2000, p. 83). Thus, it involves ‘top-down’ movement, as the 

process always begins from theory testing then is followed by observations or findings 

and concludes with theory confirmation (William, 2008). So, deduction works more from 

general to specific which means the theories are constantly narrowed down to meet the 

intention of the particular study (William, 2008). In addition to that, the deduction can be 

adopted for both quantitative and qualitative methods (Hyde, 2000, p. 83). Most Business 

schools’ research goes through the deductive approach (Hyde, 2000). Some University 

Students in business administration do not create their own theories rather they use the 

existing theories to develop and expand on their knowledge. Hence, the deductive 

approach will be employed for this study, and more explanation for the choices shall come 

in the argument. 
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2.4.2 Inductive approach 

Apart from deductive approach, there is inductive approach where the theory is developed 

as the result of research (Bryman & Bell, 2011, p.11). The inductive is known as theory 

building process since the end products are likely to yield new theory (Hyde, 2000, p. 

83). The inductive approach is typically the opposite of deductive approach. In this 

approach the observation is the most important element which gives rise to theory 

development as seen in the diagram below. Therefore, the theory is formulated and 

confirmed at the end of the research process (Hyde, 2000, p. 83). Also at the beginning, 

the inductive approach is more of open-ended and exploratory in nature (William, 2008) 

and associates mostly with qualitative method where survey interview is the most used 

method for data collection. In this case, in-depth data are collected and observed to 

support the theory development.  In addition, when using this approach, the researcher 

has an open mind and without preconceived idea on what is likely to be found at the end 

of the finding (Saunders et al., 2012, p.146). 

2.4.3 Abductive approach 

The other approach is the abductive approach. In research it is useful to think of the 

relationship between the theory and the research but at times there are no clear standpoints 

whether to choose deductive or inductive approaches because of the complications that 

research usually goes through (Bryman & Bell, 2011, p.11). Kovács & Spens, (2005, 

p.135) suggest that the complicated nature of deductive and inductive approaches gave 

birth to abductive reasoning. The scientists believed that abductive approach has different 

reasoning which neither follows the deductive nor inductive patterns of thinking. 

Saunders et al. (2012, p.147) noted that unlike deduction which moves from theory to 

data collection and induction which moves from data collection to theory, abduction only 

moves ‘back and forth’. Thus, the main aim of the abductive approach is to develop new 

theory from particular observations (Kovács & Spens, 2005, p.139). 

After full discussions on these three main research approaches, the authors opted for 

deductive approach as mentioned before. The choice for this approach has not been 

influenced by the author’s thoughts or reasoning but is rather based on the nature of our 

study which is quantitative in nature. This is the basis upon which the authors were driven 

towards the choice of this approach. To further motivate the choice for deductive, the 

authors believe that it is the best approach that links the research method to answering 

our research question given the nature of our data and our philosophical stance.  Before 

answering the research question the relevant theories that were chosen for the study will 

be discussed. Furthermore, the authors have the motive to investigate the board 

composition’s influence on R&D investments. As a matter of fact, the concepts of both 

board composition and R&D investments have been studied extensively by many scholars 

(Xie & O’Neill, 2013; Hawas et al., 2016; Hernandez et al., 2010; Wu et al., 2005). 

Therefore, the concepts and theories are all created from the previous literature 

knowledge, this left the authors with no room for the choice of inductive or abductive 

approaches. In other words, the authors have no intention to create new theories due to 

the fact that the objective of this paper is to add knowledge on the existing theory and 

show a path to organizations if they desire to have a board that increases R&D 

investments. Thus, the deductive approach was denoted by the authors as the most 

suitable approach as the authors have no intention to study something outside the board 

composition other than understanding the causal-effect which alters the board member’s 

decisions on deciding whether to invest or not to invest on R&D. 
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2.5 Research design 

After an understanding of the philosophical stances and research approaches, this study 

delves into the research design in our study. In specific way, research design refers to the 

general strategic plan and frameworks of the research that guide the process of data 

collection method and analysis (Bryman & Bell, 2011, p.40; Sekaran, 2003, p.117). The 

research design drives the process of the study as it is crucial especially when the research 

idea and hypothesis have been clarified and clearly defined (Sekaran, 2003, p.118; 

Toledo-Pereyra, 2012, p. 279). There are three main different types of research design; 

exploratory, descriptive and explanatory designs (Saunders et al., 2012, p.170). 

Exploratory design simply explores what is unclear about the aspect of the phenomena 

and generates insights to discover the solution (Sekaran, 2003, p.119). The exploratory 

design asks question like ‘why, how, to whom and where. Hence it becomes helpful if the 

information regarding the topic is unavailable/limited or when more material is needed to 

develop something more solid. Therefore, interviews and focal group dissions are the 

most useful method of data collection here (Sekaran (2003, p.120). Exploratory is mostly 

needed when some of the facts are known about the phenomena but it doesn’t have the 

objective to build and test the hypothesis (Sekaran, 2003, p.120). The downside is that 

whereas exploratory design is quite convincing, it is time consuming as well (Saunders et 

al., 2012, p.171).  

Descriptive design is associated with drawing clear pictures on the phenomena prior to 

data collection. Therefore, it entails keeping focus and giving room on how the research 

question should be set to fit on in study (Saunders et al., 2012, p.171). Descriptive mostly 

involves statistics used to determine the cause and the effects that are derived from the 

study. It is the best design that can be developed to explore the organizational 

characteristics such as age, educational level and job status (Sekaran, 2003, pp.121-122) 

and (Saunders et al., 2012, p.171). Sekaran (2003, pp.121-122) also recognized that 

descriptive studies can be carried out on both sides of qualitative and quantitative research 

methods, which means the data are converted into numerical form after data collection. 

Thereafter, the data are summarized through the measurement of central tendency forms 

like mean, median, mode, deviation from the mean, variation, percentage and correlation 

between variables. Descriptive design emerges following creative manner of exploratory, 

and serves to organize the findings in a way that can fit them with explanations, and then 

those explanations are tested or validated (Saunders et al., 2012, p.171). 

Explanatory research design’s main objective is to establish the causal relationship 

between the variables that exist within the phenomena. The objective relates to finding 

what is really going on by focusing on how certain phenomena do exist and are linked to 

each other in whatever way, and the level of interactions that occurs within them 

(Saunders et al., 2012, p.172).  Sekaran, (2003, p.126) asserted that researchers should be 

able to determine whether ‘a causal or correlational ‘study is needed. Saunders et al, 

(2012, p.171) further stated that it is possible to adopt descripto-explanatory as the study 

design since a combination of descriptive and explanatory can lead to good results and 

beside it is more supportive in management and business research.  

This paper adopts descripto-explanatory as the research design. the choice for the 

descripto-explanatory design is based on the motivation that the combination of 

descriptive and explanatory design gives clear views to understand the business and its 
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management within the organization and its structural level (Saunders et al., 2012, p.171; 

Sekaran, 2003, pp.121-126). 

As such, the authors have a clear purpose of this paper; this research shall examine the 

effect of board composition on R&D investments in Sweden. To achieve the objective of 

the study, this paper shall base on board tenure, independent, interlock, stock ownership, 

age diversity, gender diversity, executive directors and interlock directors. These are 

typically characterized by the board composition which is needed to be studied to meet 

the objective for the subject (understanding the board independence and diversity for this 

study will be derived from the descriptive design). Additionally, this paper shall generate 

concepts, variables and theories (agency theory, stakeholders, stewardship theory and 

resource dependence theory). This research shall use hypotheses to test the causal or 

correlational effect that board composition may have over the decision for R&D 

investments in Sweden.  These form the main basis of selecting descripto-explanatory 

research design for this particular study. 

2.6 Research strategies 

Research strategy was defined by Saunders et al. (2012, p.173), as the action plan that 

guides the researcher in the process of answering the research question. It coordinates the 

link between the choice of methodology and philosophy stances, and connect with the 

data collection together with ensuring that the assumption for data analysis were met. The 

choice of the research strategy is always guided by and depends mostly on the nature of 

the research question and the purpose of the study. The research strategies include; 

experiment, survey, archival research, case study, ethnography, action research, grounded 

theory, and narrative inquiry (Saunders et al., 2012, p.173). 

Experiment strategy is used mainly when determining, measuring and comparing the 

relationship that is likely to occur and happen within the two variables (Saunders et al., 

2012, p.173). The experimental strategy affects the nature of research approach and 

design simultaneously. In this strategy, null or alternative hypothesis is applying when 

seeking to predict the causal association between the variables (Saunders et al., 2012, 

p.174).  

Survey strategy is one of the most frequently used research strategy in business and 

management research due to its exploratory and descriptive nature (Saunders et al., 2012, 

pp.176-177). It uses deductive research approach and associates with questions like ‘who, 

what, where, ‘how much’ and ‘how many’ (Saunders et al., 2012, pp.176-177). Here, 

questionnaire is the most survey technique used for data collection, however structured 

observations and structured interviews also belong to survey strategy, but nevertheless it 

should be noted that the survey strategy is time consuming in terms of data analysis and 

so on (Saunders et al.,2012, p.178). 

Archival research refers to the use of ‘recent or historical documents’ as the major 

sources for data collection (Saunders et al., 2012, p.178). It involves collection of 

information from administrative records and documents and can be through analysis of 

annual reports of the company through online or when the information is presented on 

paper (Saunders et al.,2012, p.178).The most recognized advantage of archival strategy 

is that the questions that have intention to understand both the past events and changes of 

time on certain events can be answered, in the other words it supports both exploratory 

and descriptive design (Saunders et al., 2012, p.179). 
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Case study, involve detailed investigation of single or more than one related phenomena. 

The study of event or subject matter is with the intention to solve an existing problem 

within the society or organization (Sekaran, 2003, p.125; Flyvbjerg, 2006, p.  220; 

Saunders et al., 2012, p.179). Case studies are mostly suitable for qualitative research but 

cannot rule out combination of qualitative and quantitative method because of its 

characteristics (Sekaran, 2003, p.125). Eisenhardt & Graebner, (2007, pp. 25-26) 

espoused that case study is the richest method when it comes to giving reliable and 

generalizable information. In fact, case study uses exploratory and descriptive jointly. 

Thus, poses questions like why, what and how (Saunders et al., 2012, p.179). 

In addition to the aforementioned research strategy, there are ethnography, action 

grounded theory and narrative inquiry research strategies. These four mentioned 

strategies according to Saunders et al. (2012, p.173) are mostly suitable for conducting 

qualitative research and will be of useless in our study. Taking into account the above 

options, the researchers settled for archival research as the best alternative that suits this 

kind of study. This particular research process involve investigation and analyzing the 

corporate annual reports, and can be viewed as material that has been created without 

research as its primary target. The authors shall be able to examine each of the company 

corporate governance reports in order to understand board independence and board 

diversity to test the dependent variables. The author in this research shall study the 

company’s annual reports separately for each of the selected companies in the study 

population in order to understand variation in the independent variables of firm’s 

performance (firm size, firm age, profitability (ROA) and leverage (D/E). The corporate 

governance reports and annual reports for the companies shall be retrieved from the 

administration and management documents that have been created. The authors of this 

thesis shall access the reports either from company websites and Amadeus-Bureau van 

Dijk which is found at the Umeå University website or the Stockholm OMX website.  

2.7 Time horizon 

The time horizon is one of the main elements that researchers have to take into account 

in order to define how long that data will have to be covered; short duration or long 

duration. Time horizon clearly shows the duration of data that the study will be bases on. 

Therefore, the two main types of time horizon are cross-sectional and longitudinal studies 

(Saunders et al., 2012, p.190). 

Cross-sectional relates to and involves studying a phenomenon, social actor (people) who 

differ on one key characteristic at a particular period of time or at a one specific point in 

time (Saunders et al., 2012, p.190). Cross-sectional study is often used by academic 

researchers because of time constraints that may not favor longitudinal study among the 

University students (Saunders et al., 2012, p.190).  The data is collected at the same time 

from people, phenomena, events or objects who are similar on other characteristics but 

different on a key factor of interest such as age, income levels and geographic location, 

nature of the industries, rules and regulations (Sekaran, 2003, p.135). Cross-sectional 

study suits most of the interests and the intentions of the studies that are seeking to 

compare relationships and factors that may seem to be existing within the organization. 

Time horizon study type is mostly known to be adopted by the company’s management 

(Saunders et al., 2012, p.190 and Sekaran, 2003, p.135).  

Longitudinal study on the other hand involves studying the phenomena that take place 

over time (Saunders et al., 2012, p.190). Basically the same phenomena, events or objects 
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are repetitively observed over a long period of time to help in answering the research 

question (Sekaran, 2003, p.135). Longitudinal study is different from cross-sectional in 

that longitudinal study has the ability and capacity to study the change and development 

that may take place overtime. For instance, the researcher can study the situation that took 

place before, at the current situation, and after the occurrence of a certain event (Saunders 

et al., 2012, p.190).  Longitudinal study is also best known for generation of secondary 

data which are supportive for future researches on the same or related field of study 

(Saunders et al., 2012, p.191). 

Based on the above presentation, the authors opted for the cross-sectional approach for 

this study. This study shall examine the annual reports covering a five-year period from 

2011 to 2014. This paper shall further examine one key character at a specific point in 

time in the same listed firms of Swedish industries. This paper shall also study board 

selected characteristics alongside the controlled firm size, firm age, return on asset and 

leverage in order to test the relationships and factors that affect decisions of the board 

composition on whether to invest in R&D or not. This research could have adopted 

longitudinal study if this study objective were seeking to understand the change and 

development that might have happened over time, but this is not the focus this study. 

2.8 Research Method 

In business research the three main research approaches are qualitative, quantitative and 

mixed method. Morgan & Smircich, (1980, 491) espoused that research method and their 

nature of adaptation came through over a long period and there still exists ongoing debate 

due the unsatisfactory nature of qualitative and quantitative methods. The complexities 

and confusing nature of both qualitative and quantitative methods gave birth and 

development to what is now known as the mixed research method (Creswell, 2009, 

p.203). The nature of phenomena and social actors also play great role in the choice of 

the method for every kind of study design. Therefore, the type of method to employ 

depends on the nature of research paradigms and theories, basic assumptions and concepts 

developed for a particular study (Johnson & Onwuegbuzie, 2004, p.14; Morgan & 

Smircich, 1980). The three types of research methods are elaborated below.  

Mixed research method is defined as the ‘class of research where the researcher applies a 

combination of qualitative and quantitative research techniques (Johnson & 

Onwuegbuzie, 2004, p.17). A clear distinction between the two methods is that qualitative 

research method generates data through observation while the quantitative method is 

known for generating hard data and also allows generalization of results from the sample 

populations (Johnson & Onwuegbuzie, 2004, p.14; Bryman & Bell, 2011, 410). 

Quantitative research focuses on testing of theory and qualitative research develops 

theory through the data that is continuously emerging (Bryman & Bell, 2011, 410). The 

similarity is that both qualitative and quantitative research are concerned with reducing 

data from the studied population and making it sensible for withdrawing conclusions from 

the particular study (Bryman & Bell, 2011, 411). 

In this study, quantitative method is the preferred option because of the authors’ 

philosophical stance and the nature of the data which command the authors to pursue 

quantitative study in order to get a clear view on the research outcome. To further prop 

this choice, this study objective blends well with the deductive approach where existing 

theories are tested and the research question is narrowed down to numbers used to support 

the stated hypotheses.  
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2.9 The literature and data sources 

As mentioned earlier under the research method, this research information is based on the 

secondary data. For this paper, secondary data materials such as peer reviewed scientific 

articles, books, annual reports and brochures from various organizations shall be used. In 

order to generate different sources of information for the literature, information for the 

study was extracted from Umeå university library both from the physical library and e-

services platforms. From these services many articles have been found through Business 

Source Premier (EBSCO), Sciencedirect and JSTOR. In order to find relevant articles, 

the most frequently used search words were board composition, R&D investment in 

Sweden, the Swedish listed companies and corporate governance.  To find relevant 

information about earlier studies the authors of this thesis used keywords and key phrases 

to start with. This paper has mainly based on the information (articles) from Business 

Source Premier (EBSCO) database that is available through the library at Umeå 

University. This database contains full texts from more than 2200 Journals in the area of 

finance, marketing, accounting and economics. In selecting companies for sampling, the 

authors developed some criteria that the companies had to fulfill. The choice of a 

companies was based on condition that the particular company had board composition 

structure in their corporate governance reports and as well as R&D investment 

information in the annual report. 

2.10 Ethical Consideration 

Research ethics refer to the recommendable behaviors that guide the individual 

researcher’s conduct in relation to the right of those who become the subject of their 

work   or who are mostly affected by the study (Saunders et al., 2012, p.229). Ethics can 

also be referred to as the norm for conduct that distinguishes between what is acceptable 

and unacceptable behaviour in the act of carrying out a study on the subject (Diener & 

Crandall, 1978, p. 4; Resnik, 2015; Saunders et al., 2012, p.227). In research, different 

situations can lead to both ethical and unethical dilemmas occurring during the process 

due to complications of social actors in the real aspect of the world. In business and 

management research, business people should observe the social, market, legal and 

ethical considerations (responsibilities) which relate to the performance of their work. 

This lends credibility to the individual study (Saunders et al., 2012, p.229). Resnik (2015) 

noted that ethics in research is what everyone thinks is the rules and principles that 

differentiate the boundaries between what people think is wrong and what is basically 

right and acceptable for the study. On their part, Diener & Crandall (1978, p. 3) stated 

that the principles and basic guidelines are not merely rules but rather they add value to 

the researchers and enables the author to know what is actually good or bad for the study. 

Therefore, these ethical guidelines support the authors’ positive thinking and 

responsibilities, so as to make researchers have the opportunity and ability to further 

advance their knowledge on a particular study and be able to present the findings in a 

meaningful manner. In this section, the authors shall pay much attention to the following 

guidelines of ethics in research, and discuss this study with due consideration for ethics 

and argue how this research have attempted to follow the ethical guidelines. 

2.10.1 Harm to participants 

In research ethics, harm has different forms; physiological harm that put the participants 

in situations that make them uncomfortable or lead to state of guilt or causes worries and 

might result to loss of self-confidence and self-esteem. Harm to participants can be 
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personal humiliation that may cause loss of interpersonal trust (Diener & Crandall, 1978, 

p. 17). Bryman & Bell, (2011, p. 128) stated that any acts that seem to be harmful to the 

participants are unacceptable. They further noted that it is the role of researchers to 

determine the possibility of harmfulness to the participants. This research however does 

not seek to observe behaviors of human participants but solely focus on analysis of 

secondary data provided from annual reports. When collecting the data, the most crucial 

concern relates to confidentiality regarding the identity of the individual and the 

organization. In research there is recognition of the increasing number of online 

environment research and hence it is vital to respect all the confidential documents that 

are on the organization websites (Pace & Livingston, 2005, p. 35). In this study, there is 

no direct linkage with the company’s documents hence facilitating confidentiality. The 

authors shall not be exposed to the company's’ private information other than that 

available openly since we shall use the publications and documents already exposed in 

the public domain for their consumption or for use by the company. In addition, the 

purpose of this study has no intention to promote the company’s activities. 

2.10.2 Lack of informed consent 

Informed consent relates to the procedures that allow the participants to freely involve 

themselves in the study without affection on their choice and decision whether to 

participate or not to participate in the study. Researchers must have consent on what is 

required from him/her and be able to understand the cost and the dangers that are likely 

to occur with the particular study (Saunders et al., 2012, p.231). Informed consent entails 

that the subject should be voluntarily participated in and understood by the participants, 

participants must be informed about the nature of the subject so as to be able to know the 

risk and cost of involvement in the study and there should be freedom of choice whether 

to participate or not (Diener & Crandall, 1978, p. 34). Thus the importance of informed 

consent is basically to screen out participants that think they are more exposed to risk or 

feel the study might cause them more harm and this will allow the researcher to look for 

possible safety measurements and alternatives. Informed consent also reduces the legal 

liabilities that researchers are likely to involve themselves in (Diener & Crandall, 1978, 

p. 34). Informed consent also becomes more of a concern when one intends or are on the 

process of conducting interview or using observation method of data collection. 

(Saunders et al., 2012, p.231). Therefore, being a quantitative study, this paper shall not 

use survey as the data collection method but rather shall base on annual reports and other 

relevant documents already published by the companies to be studied.  

2.10.3 Invasion of privacy 

Privacy has been defined in relation to research as “the right of the individual to make a 

choice and be able to decide on their own especially in a certain aspect of circumstance 

at a specific and convincing moment during information disclosing and sharing time 

should not affect the physical ability of the person, personality traits (behaviour, beliefs 

and attitudes) and intellectual emotions of that same individual (Diener & Crandall, 1978, 

p. 54; Knobel, 2003, p.199). Invasion of privacy is one of the essential principles that 

links all other aspects of ethical consideration in research. Throughout the research 

process privacy involves issues such as keeping the confidentiality of the research design 

and methodological information, management of the data and the process of data analysis 

and how the findings are presented and reported (Saunders et al., 2012, p.231). A 

researcher must ensure that all the information gathered stays private. This is more critical 

when it comes to names and personal data (Bryman & Bell, 2011, p. 136; Pace & 
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Livingston, 2005, p. 35). For the purposes of privacy, this study will not present the 

individual names or information that relates to the personal data rather focus on the 

number of individuals that formulate the board or board composition. This entail aspect 

such as the executive and non-executive board members, gender proportion, age and years 

of tenure that the authors of this paper shall be able to get from each of the Swedish listed 

company’s annual reports. No efforts will be geared to discover the identity of the 

individuals in charge of producing this information as the published data is the legal 

responsibility of each of the company's board. Only the company names shall present in 

the appendix which we think is recommendable to show the name of the companies which 

have been taken account for this particular study.  

2.10.4 Deception 

Deception is dishonesty about the main objective or changing the meaning of the research 

and includes outright lying on the subject, omission and misleading the study by not 

declaring the relevance or truth about the finding on the subject (Diener & Crandall, 1978, 

p. 72) This will be considered deception if the researcher doesn’t inform his participants 

that the shared objective or certain aspect of the study has changed or been changed 

(Bryman & Bell, 2011, p. 136). The concept and dimension of the deceptions may vary 

from one study to another depending mostly on the nature of that particular study (Diener 

& Crandall, 1978, p. 74). The authors were completely honest and open about this study 

purpose since this research doesn’t gain anything from using deception. As Pace & 

Livingstone (2005, p. 39) stated, the use of deception should be kept absolutely minimum 

when dealing with internet based research as the data collection method for the study 

otherwise the ethical principles and considerations should be followed the same way as 

those of real world studies. The scientific and practical methods adopted need to be clearly 

declared and there should be clear disclosures regarding the data analysis and the 

presentation mode on the research findings. The authors are confident that whereas this 

data collection includes online approach, the method and the objectives for this thesis 

were clearly shown and defined hence the authors are certain that there has been no 

deception in this study. 
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CHAPTER THREE 

3.0 THEORETICAL FRAMEWORK 

In this chapter, the authors discuss several components of the theoretical framework that 

are considered relevant in explaining and examining the relationship between board 

composition and research and development (R&D). To enhance a clear understanding of 

this paper, the authors shall delve into a more in-depth discussion of corporate 

governance theories and an overview of different governance systems that are commonly 

used among the various countries including the Scandinavian system. As a starting point 

for the discussion the Swedish regulation system, Swedish code of corporate governance 

and the Swedish Companies Act will be studied into detail. This paper shall also look into 

details of the roles of the Board of the Directors in Corporate Governance systems from 

the general perspective. This chapter shall conclude by discussing all the chosen concepts 

and theories for this study. The purpose of doing this is to present the readers with an in-

depth understanding on how these concepts and theories are integrated to each.                 

3.1 Corporate Governance Theories: 

Corporate governance has always been linked to the most dominant agency theory. 

Historically this theory has been developed for the purpose of aligning the interest of 

managers to that of the shareholders (Jensen & Meckling, 1976). To provide a broader 

view of how board composition affects R&D investment, agency theory, stakeholder 

theory, resource dependence theory and stewardship theory together with previous 

literature will be discussed. These chosen theories cover the major functioning roles and 

behaviors of the board, which can impact on the firm’s outcomes (Johnson et al., 2013). 

These outcomes include new products and services which can only be achieved through 

innovation which may stems from R&D investment. 

3.1.1 The Agency perspective 

The agency theory is grounded on the principle-agent relationship. The theory suggests 

that in the course of doing business agency problem may arise due to separation of 

ownership and control. The agency relationship is therefore a legally binding contract 

under which one or more persons engage another person to perform some duties on 

his/their behalf with delegated decision making authority to the agent (Jensen & 

Meckling, 1976, p. 308). This agency problem can easily appear where the principal who 

is the owner of the business may want some duties to be done in accordance to his/her 

interest, and the agent who is expected to perform the services may not act in the best 

interest of the owner/s hence leading to conflict of interest. In this basic view, the principal 

is the shareholder/s and the agent is referred to the manager/s (Solomon, 2010, p .9). 

The relationship between these two parties is therefore aligned with the help of the board 

of directors through reward contracts where the owners allow the agent to run the 

organization on their behalf while the board of directors who acts as their representative 

provide stewardship (Thomsen & Conyon. 2012, p. 178-179).  The problem associated 

with agent-principal relationship depends on how closely the interests of these two parties 

have been aligned. Agency theory also assumes that both the principal and the agent are 

rational and both will try to maximize their own economic objectives and this self-serving 

objective results into disagreement that gives birth to agency cost (Donaldson & Davis, 
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1991, p. 50). Nevertheless, there isn’t enough reason to claim that the board of directors 

will always act in the best interest of shareholders as evidenced by the huge scandals that 

have happened in business. In this case, agency issues may also crop up from the 

perspective of board members as agents, but some boards of directors are composed of 

members with notable amount of investment holdings who may not be willing to collide 

with the management to ruin the continuity of their firm. However, some may also be 

opportunistic and short sighted like some managers and may act in a manner that exploits 

fellow shareholders. Boards receive some rewards for the services they offer to the firm 

in order to limit their temptation to take the rest of the shareholders for a ride in terms of 

scandals but rather provide the firm with capital that will create more value for the 

company (Brick et al., 2006, p. 404). 

Agency theory emphasizes monitoring role as the key functioning role of the board of 

directors. This implies that the board must examine and approve important operating and 

financial decisions and other corporate plans and strategies. This is intended to mitigate 

the possibility of a manager’s self-serving interest in choosing project activities that do 

not maximize shareholder’s value creation. The monitoring role in this case seeks to 

address the moral hazard that may arise due to the separation of ownership and control 

(Adams & Ferreira, 2007, p. 218). In other words, agency theory assumes that managers 

are in possession of more information about the true nature of the firm than the owners. 

In order to reduce this information gap, the boards are elected by the shareholders in a 

general meeting to monitor, control and observe the behaviors of the managers on their 

behalf (Thomsen & Conyon, 2012, p. 21). In addition, Adams & Ferreira, (2007, p. 218) 

explain that whenever there is an effective monitoring, the board controls the managers’ 

choice for the project activity and the managers loses control, and valuable benefit 

associated with his preferred project that may only serve his best interest. In this process 

of rigorous monitoring, management may be under pressure to take some projects as long-

term and this may lead to higher level of information asymmetry. 

Effective monitoring accompanied by approving an appropriate reward package for the 

board will encourage them to act not in an opportunistic manner but will reduce agency 

cost and motivate the actors to ensure that managers operate the company in a way that 

increases value for shareholders (Hillman & Dalziel, 2003; Jensen & Meckling, 1976). In 

this situation the board will encourage projects that reduce self-serving behaviors. In other 

words, the board would only approve the project activities that are contrary to the 

management near-sighted interest. In addition, the board can use their power and 

regulation which have been the major tool for streamlining the managers to run the 

business in an appropriate manner.  

3.1.2 The Stakeholders Perspective 

Stakeholder’s perspective of a firm has challenged the traditional economic underlying 

assumption of profit maximization of a firm. The central view of this theory states that 

organizations have the responsibility to act for the benefit of all the stakeholder groups 

(Mason et al., 2007, p. 288). In other words, this theory focuses on the company's role in 

the society and explains that organizations have moral responsibilities to act in an ethical 

manner. Van Puyvelde et al. (2012, p. 433) defined a stakeholder as “any person or group 

that is able to make claim on an organization’s attention, resources or output or who may 

be affected by the organization”. On the other hand, stakeholders are defined as “any 

identifiable group or individual who can affect the achievement of an organization’s 
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objectives, or who is affected by the achievement of an organization’s objectives” (Mason 

et al., 2007, p. 288).  

According to Donaldson & Preston (1995, p. 66), stakeholder theory has three categories 

namely the descriptive feature, instrumental feature and normative feature. All these three 

features are interlinked and are mutually supportive. They further asserted that the 

descriptive feature is used to depict and explicate the distinctive behaviors of the firm 

such as corporation’s nature and how board of director’s view the interest of the other 

stakeholders. These stakeholders may include the government, political groups, 

customers, suppliers, employees, and the community and trade associations. The 

instrumental feature demonstrates the linkages between various stakeholders and the firm 

for the achievement of the overall organizational objectives. In addition, they argue that 

the final normative category is about how the firm can be managed and run (Donaldson 

& Preston, 1995, pp. 70-71).  

Stakeholder theory emerged from the assumption of value creation necessity as a core 

goal of doing business and it emphasized that corporations have to be clear on how they 

intend to be operated. It also depicts the form of relationship firms aim to create with their 

stakeholders in order to achieve their intended objectives (Freeman et al., 2004, p. 364). 

Under this theory profitability is not the primary objective of doing business. In other 

words, the role of the boards of directors and management team in a corporation are not 

only limited to that of meeting shareholder interest but rather value creation and as a 

trustee to all the citizens.   

Figure below shows the stakeholders model as proposition that explains the connection 

between all the interested groups in a firm's objective and vice-versa. 

 

Figure 1: Contrasting Models of Corporation: The Stakeholders Model 

 

Source: Donaldson & Preston (1995, p. 69) 

The major question regarding this theory is how the corporations can align the interests 

of all the different stakeholders in a most desirable way without leaning towards one side. 

In this case the laws and boards of directors have been regarded as a guiding mechanism 

to ensure that corporations are run in a way that best serves the interest of all the other 

stakeholders through monitoring and control (Donaldson & Preston, 1995, p. 80). 

However, Podar & Jancic (2006) echoed that firms have to categorize different 

stakeholders according to their importance and powers because organization resources 

cannot cater for all these stakeholders equally. While considering competitive advantage, 
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firms should aim to create long-term connections with those stakeholders who have power 

and can directly impact on the firm’s outcomes both positively and negatively (Podar & 

Jancic, 2006. 306). These two authors explanation may be for firms that are producing 

non-necessity goods that are not consumed by every stakeholder. They also pointed out 

that in the process of ranking the stakeholders, firms have to consider the changing nature 

of stakeholder power and interests when choosing to redistribute resources (Podar & 

Jancic, 2006, p. 305).  

As explained previously, Scandinavian corporate governance system is considered as 

stakeholder’s system in which firms strive to execute business for the benefit of all the 

citizens. According to Strand & Freeman (2015, p. 65), Scandinavian countries, of which 

Sweden is a part, are more devoted to encouraging firms to consider cooperative 

advantage rather than competitive advantage. Dawkins concluded that good faith from 

stakeholder’s perspective motivates different actors to engage and provide benefit by 

“giving actors a better indication of other convictions and opportunity to dispel inaccurate 

caricature of one another” (Dawkins, 2012, p. 284). The cultural settings and the industrial 

structure of Scandinavia have been the contributors to foster engagement between firms 

and their stakeholders because this norm is more dedicated towards collective 

participation in leadership (Strand & Freeman, 2015, p. 75). Adams & Ferreira (2007) 

also emphasized on the service role of boards as that of cooperation rather than exercising 

heavy control over management. They stressed that a board which cooperates with the 

CEO will probably motivate the managers more to provide the board of directors with 

better information for the sake of receiving better advice. In this case one can explain that 

corporate boards of directors within the Scandinavian countries especially in Sweden may 

be more focused towards encouraging managers to strive for cooperative advantage. This 

may be achieved through creating unique networks, doing business with the competitors 

and hence sparking the rise for research and innovation projects.  

3.1.3 The Stewardship perspective 

Board members are perceivable as leaders; they are expected to have high level of 

responsibility, act as caretakers but are also seen as role models for the executive team. 

Their behaviors have great impact on the future of a corporation. From the leadership 

perspective, “historically stewardship was a means to protect a kingdom while those 

rightfully in charge were away or more often, to govern on behalf of an underage king” 

(Hernandez, 2007, p. 121). Some researchers proclaim that agency theory isn’t the only 

valuable theory to be used for analyzing a firm’s form of ownership and control 

distinction. Stewardship theory has also been considered as one of the theories that can 

explain the separation of ownership and control between shareholders and the managers 

(Donaldson & Davis, 1991, 1994). In the same vein, Lin (2005) acknowledged that not 

all managers are self-centered as proclaimed by the agency theory but rather consider 

themselves as stewards for the corporation they serve (Lin, 2005, p. 827). According to 

Hernandez (2007) Stewardship can be defined as “attitudes and behaviors that place the 

long-term best interest of a group ahead of personal goals that serve individual self-

interest” (Hernandez, 2007, p. 122). In other words, “shareholders’ interest is maximized 

by shared incumbency roles” (Donaldson & Davis, 1991, p. 49). As stewardship theory 

suggests, managers are not only self-centered but can also be trustworthy (Hernandez et 

al., 2010. p. 154). 

Swedish business culture is also characterized by a high concentration of one or few major 

owners who are expected to take responsibility for a relatively long period of time 
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(Lekvall, 2009, 372). This may provide an ideal environment for stewardship to be 

practiced by the leaders of the organization since the major few owners may want to 

employ managers who are known to them. However, Donaldson & Davis (1991) 

recognized that stewardship theory is best employed when there is dualism with respect 

to the corporate governance system. In this context, the CEO also serves as a chairman of 

the board but this system is not applicable in the case of Swedish corporate governance 

system. According to Lin (2005), managers who consider themselves as stewards, will 

best serve the interest of the shareholders when the corporate governance system allows 

them to have high power and discretion (Lin, 2005, p. 827). His claim may be supported 

with regard to the Swedish corporate governance system.  

Under stewardship model, managers maximize their usefulness for the purpose of 

achieving the firm's mission and objective rather than self-serving interest (Devis et al., 

2010, p. 1094). Extending from this perspective, it is arguable that certain regulations, 

culture and environment can mold managers to always consider themselves and act as a 

stewards to the organization they lead. In this case one can note that Swedish culture and 

corporate governance code is built on trust that allows managers to sit on boards because 

they are considered to be more responsible (Thomsen & Conyon, 2012, p. 291). For 

example, not all corporate governance rules are mandatory and the code also gives 

allowance for managers of the corporation to depart from the required principles but 

explain why they deviated from the general principles (Swedish corporate governance 

code, 2010). Swedish corporate managers have been considered as such because they take 

individual responsibility for the effect of firm’s activities for the well-being of the 

stakeholders (Thomsen & Conyon, 2012, p. 288). This argument is consistent with 

Hernandez (2008), who explained that the main issue regarding stewardship is to balance 

the essential proportion of individual responsibility in doing work focused towards 

communal well-being. The firm’s actors try to weigh their duties to the stakeholders 

within and outside the firm while continuing to commit the organization to a broader 

societal and universal moral norm (Hernández, 2008, p. 122). 

From the Swedish corporate governance perspective, the stewardship view suggests that 

trust reaps social ties hence creating successful board leadership through putting the right 

composition or team together. Another view is that there is too much unnecessary 

monitoring and the board should strive for avoidance of conflict between them and the 

executive team in order for the CEO to act as a steward and reap all the information for 

good advice (Adam &Ferreira, 2007, pp. 220-221). A study by Nicholson & Kiel (2007, 

p. 602) shows that good interaction between the board and the executive team is a key 

aspect for effective board performance. However, they claimed that stewardship theory 

has failed to account for the fact that managers sometimes do misuse their position for 

their self-interest purposes (Nicholson & Kiel, 2007, p. 601). Furthermore, stewardship 

theory also ignores the benefits that are brought in by outside directors. This may be 

reflected in the case of Sweden where only one director is allowed to serve as a member 

of the executive team yet there is a notably high level of innovation in this country 

(Deloitte, 2014). 

3.1.4 The Resource dependence perspective 

Resource dependence theory has become one of the most used theories to explicate the 

reasons as to why firms practice mergers and acquisitions (Hillman et al., 2009, p. 2). The 

resource dependence view “implies that a firm’s distinctive competence is based on the 

specialized resources, assets and skills it possesses and focuses attention on the optimum 
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utilization of these to build competitive advantages” (Seth & Thomas, 1994, p. 177). This 

theory has also been used by several researchers to examine top management behaviors 

from many different perspectives including corporate governance. Board of directors 

have been one of the elements to which resource dependence theory has been applied. In 

recent literature board of directors have been given much weight with regard to resource-

providing role that has influence on the firm’s level of outcomes (Dalziel et al, 2011; 

Chen, 2014; Hawas et al., 2016; Xie & O’Niel, 2013; Wang & Hsu, 2013). In these 

instances, boards have been labeled by the researcher not only as monitoring tools but 

also as a resource providing mechanism to corporations (Hillman et al., 2009, p. 5). For 

example, a chairman of the board who is also a senior member of a certain political party 

or an agent for any international world organization can provide the firm with access to 

valuable resources such as legitimacy, external information and consulting role (Thomsen 

& Conyon, 2012, p. 147). 

Resource dependence perspective suggests that a firm’s corporate strategy is connected 

to opportunities that are available to be reached through the need of resources (Chen, 

2014, p. 423). In respect to this theory, Hillman & Dalziel (2003, p. 385) demonstrated 

that “when an organization appoints an individual to the board, it expects that the 

individual will support the organization, will concern himself with the organization’s 

problems, will behave variably to others and will try to aid it”. Resource dependence 

theory explicates that directors can help devise and implement a firm’s strategies because 

board’s linkage to the outside environment can enable the organization access vital 

resources that limit the uncertainty and risk for strategic actions (Haynes & Hillman, 

2010). This theory also depicts that the board’s human and social capital outlines how a 

board uses its governing mechanism to offer to the firm and translate members’ ideas and 

resources into measurable outcomes which foster the organization’s continuity (Dalziel 

et al., 2011, p. 1220-1223). According to Adam et al. (2010), for one to appreciate the 

resource providing role of the board, it is undoubtedly relevant to consider that these 

directors play a crucial role in setting strategy. Furthermore, the boards are a source of 

discipline who act accordingly during crisis situations (Adam et al., 2010, p. 65).  

The resource dependence theory is linked to human and social capital (Chen, 2014, p. 

424). Human capital includes knowledge and skills which the directors come along with 

to the organization which is gained through education and experience. The social capital 

is related to the directors’ capability to access resources through networking. This can be 

achieved through directors serving in more than one board, otherwise known as director 

interlock. (Johnson et al., 2013; Chen, 2014). In other words, “directors are sounding 

boards for strategic direction” (Adam & Ferreira, 2007, p. 218). Xie & O’Neil (2013, p. 

183) provide a supportive explanation that the resource providing role of a board may 

reduce the myopic behaviors of executives who tend to be near-sighted. Hillman et al. 

(2009. p. 6) argue that directors bring to the corporation four major benefits namely; i) 

“information in form of advice and counsel, ii) access to channels of information between 

environmental contingencies, iii) preferential access to resources and vi) legitimacy”. 

Basing on this theory Chen (2014, p. 423) pointed out that external forces like 

competition, regulation and social pressure force corporations to search for external 

networks to acquire access or control over resources”. This implies that boards are 

considered as a key channel of building corporate linkages with the aim of attracting 

resources.  

 

Figure 2: The model of board capitals 
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Source: Haynes & Hillman (2010, p. 1148) 

Expounding from the previous literature, it is arguable that resource dependence theory 

allows the firm to access more or better information through directors’ interlock or ties 

with several different industries and these multiple networks can in some way lessen the 

effect of risk and uncertainty within the industry that may come and shock the firm. Thus 

corporations whose board members are attached to multiple firms in a major industry will 

most likely have a chance to survive for long because it can observe and understand the 

industry trends and events (Haynes & Hillman, 2010, 1148). In Sweden the corporate 

governance system is more inclined towards resource dependence providing role of 

boards than control and monitoring. This system of a board is considered as resource 

dependence perspective, which is one of the major roles of the board where other 

stakeholders are given opportunity to sit in the board and contribute for the betterment of 

the organization. (Thomsen & Conyon, 2012, p. 290). 

3.2 The general overview of corporate governance 

Scholars view corporate governance systems as the associations of the Germanic-

Japanese bank-based oriented model, Anglo-American tradition which is more of 

market/economic based-oriented model and Scandinavian systems of industrialization 

based-oriented (Weimer & Pape, 1999; Kim et al., 2010; Mallin, 2010). These four 

mentioned corporate governance systems share a lot in common. The prevailing concept 

of the firm seems to be quite similar because all firms have a similar objective of profit 

maximization. The board system may vary depending on the regulations, company size 

and the nature of their businesses. The salient Scandinavian system seems to have much 

more influence on the managerial decision-making and is mostly associated with 

stakeholder’s perspective. There is time horizon for economic relationship among all the 

governance systems (Weimer & Pape, 1999, p. 153). Thomsen & Conyon (2012, p. 4) 

explained that corporate governance is the pillar and the backbone on which the 

corporations stand. Companies cannot function without a proper board and management 

together with the code of corporate governance and the companies Act. Therefore, 

corporate governance can be defined “as the system of mechanisms and norms that are 

put in place and adopted to control, monitor and evaluate the directions of the company’’ 

(Thomsen & Conyon, 2012, p. 4). 

In the capitalist economic system, the main goal for corporations is to maximize long-

term profit hence all corporations’ emphasis is to create a conducive environment which 

allows them to meet their objectives (Kim et al., 2010, p. 1). The expansion and growth 
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of the company is largely dependent on their investors. The investors play supportive 

roles in financing the company. However, the company’s future always remains uncertain 

and questionable in the minds of every single investor since they do not intend to invest 

in a firm which cannot pay back their wealth (dividends). This means firms have to ensure 

credibility and provide an assurance of the company's status through presentation of the 

financial information regarding the company’s standing (Mallin, 2010, p.1). 

Stewardship and the agency problem were the first concerns recognized as reasons for 

the formulation of the boards and corporate governance systems as a way of easing what 

hinders the operations of firms (Thomsen & Conyon, 2012, pp. 5-7). As a company 

becomes large, separation of the ownership and control were noticed to be the most 

important aspects (Kim et al., 2010, p. 4). Corporate governance (CG) was initiated to 

protect the investors who own public firms and cannot collectively make the daily 

decisions needed for business operations. Hence specialized management are required to 

carry out the best interests of the firm but with the supportiveness of the board (Mallin 

2010, p. 13). Organizations worldwide aim to practice good corporate governance not just 

to strengthen their legitimacy but also for the effectiveness of the firm’s operations 

(Yoshikawa et al., 2007, p.973). A strong board and good corporate governance can have 

great impact in determining the financial performance and future of the company (Brealey 

et al., 2014, pp.824-826). 

Corporate governance (CG) has been viewed from different perspectives but the main 

concern behind CG is reflected in the connection between the board composition and 

what the board specifically does. Sahin et al. (2011, p. 2959) posit that the global 

competitive nature of economies has left the decision-makers with no option but to think 

outside the box due to competing interests that arise from different stakeholders. The 

board of directors become the central feature that questions everything which happens in 

the company (Adams et al. (2008, p. 58). The pressure and concern has often been mainly 

attributed to strengthening of corporate governance standards worldwide. This comes hot 

on the heels of the recent major scandals that occurred in 2000s which made great 

headlines in The New York Times magazine. Enron’s bankruptcy was linked with 

insufficiency of board monitoring and high compensation received by the board of the 

directors (Brick et al, 2006, p. 404). Many scenarios of the scandal that happened in major 

corporations across the world like in Royal Ahold (2003) relate to a lack of effective 

board management. The scandal in Parmalat (2003) relates to fraud and poor accounting 

systems; in Royal Bank of Scotland it had to do with inadequacy of policy and decision-

making by the CEO; Satyam Computer Service of India’s case (2009) relates to 

manipulation of the annual financial statement of the company by its Chairman (Mallin, 

2010, pp. 2-5; Brick et al, 2006; Sarkar & Sarkar, 2004). These scandals happened in 

unsurprising manner and led to introduction of many rules and regulations especially by 

Securities and Exchange Committee (SEC) Sarbanes-Oxley Act (2002) and other 

accounting rules so as to strengthen the effectiveness of the corporate governance systems 

(Sarkar & Sarkar, 2004, p. 5074; Holmstrom & Kaplan, 2003, p.8).  

3.2.1 Different Corporate Governance Systems overview. 

For purposes of better understanding, this paper provides in brief, an overview of the 

different types of governance systems with emphasis on Scandinavian model but with 

specific focus on Swedish governing system. In the Swedish context, the authors discuss 

Swedish regulation framework for corporate governance and the role of the board to give 

insight and links with the relevant theories chosen. 
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3.2.1.1 Japanese (Keiretsus) Systems 

The governance systems in Japan remain quite different in most of their features and were 

initially admired and appreciated because of it structure (Armour et al., 2003, p. 531; 

Thomsen & Conyon, 2012, p. 255). Although the Japanese system seemed to be deviating 

in terms of their shareholder’s ownership structures, the diversity of corporate governance 

in non-English speaking countries is less known compared to English speaking countries. 

Corporate governance in Japanese firms is further characterized by constant connection 

between the credit holders, debt holders, banks and long-term relationship between 

business and the shareholders. There is also the belief that the shareholders in Japanese 

systems have more power and stronger control over the firm’s decisions compared the 

U.S systems. 

Transfer of wealth from debt holders to the shareholders may be possible since in most 

cases the majority of debt holders in the company are also the major shareholders for the 

particular company. More so, this long-term relationship could allow the shareholders to 

possess more positions in the company which further gives them more policy rights over 

the minority shareholders (Prowse, 1992, p. 1122). The increasing numbers of the foreign 

shareholders have been denoted among the Japanese firms (Yoshikawa et al., 2007, 

p.973). Thomsen & Conyon (2012, p. 255) indicated that the Japanese board system is 

one-tier although they have the elements of two-tier system where, statutory board of 

auditors always stand behind the shareholders and provide assurance on the financial 

position of the firm. The boards approve most of the decisions and take the concerns 

regarding the company while the shareholder’s interest are protected by the board with 

the help of independent audit committees (Blakemore & Yazawa, 1953, pp.16-17). 

Boards are relatively larger and are drawn from the executive director and independent 

directors. Independent directors are mostly retired government officials, bankers or 

managers from trading partners (Mallin, 2010, p. 284).  

3.2.1.2 Germanic Systems 

The Germanic system of Corporate Governance is similar and comparable to the Japanese 

governance system in terms of their mutual features/structures. The German corporate 

governance is ‘bank-based oriented model’. The bank and the corporations have strong 

relationships between themselves and most of the financial support is generated by the 

banks and other financial institutions (Kaplan, 1997, p.86). As noted earlier, culture and 

institutions have so much influence in German corporations (Buck & Shahrim, 2004, p. 

42).  

In Germany most of the larger firms practice two-tier systems which consists of 

management and a separate board concept while the smaller firms mostly have a 

single/one-tier board structure. The supervisory board are mostly assigned with 

monitoring and evaluation of the managerial duties. The supervisory board appoints and 

approves the management. In Germany the appointed management have a right and are 

supposed to serve their term of office in an interval of five years. This implies that they 

are liable for any breach of the company’s laws and can be questioned for any wrong 

doing. Dismissal of the management only occurs when approved by the supervisory board 

(Buck & Shahrim, 2004; Kaplan, 1997).  

The operations of shareholders in the Germanic system are similar to that in other systems 

of governance in other countries. A clear distinction with the Germanic governance 
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system is the management style by the supervisory board. In Germany the monitoring of 

the managers is mostly based on the market rewards and penalties. There is stock-based 

executive pay in which the performance of the firm’s management is greatly affected by 

what the management has to receive at the end. In Germany, the fear of possible takeover 

by other firms is what fosters management to work harder (Buck & Shahrim, 2004, p.43). 

There is confirmation that the German Corporate Governance Code permits the 

employers to vote during annual meetings and employers are more involved in decision 

making than any other governance systems. In Germany the civil law (legal system) 

doesn’t protect minority investors (Thomsen & Conyon, 2012, pp. 240- 242). 

3.2.1.3 Anglo-American tradition system 

The Anglo-American countries comprise of the United Kingdom, United States of 

America, Canada and Australia. However only the United Kingdom and United States of 

America are more known and most studies have focused on them rather than Canada and 

Australia (Weimer & Pape, 1999, p. 153). This market control system practices one-tier 

(unitary) board structure system which comprises of a single board of directors. In this 

system of governance, the shareholders are the king, there is strong policy and the board 

emphasizes to management to act in the interest of shareholders (Weimer & Pape, 1999, 

p. 153). The Chief Executive Officer (CEO) in this case is expected to sit in board 

meetings and take charge of the board duties. One main feature that distinguishes the 

Anglo-American system from other systems is the ownership structure of the shares. For 

instance, in United States of America there are so many small shareholder owners and 

these shareholders typically own only a tiny portion/fraction of the firm’s common 

outstanding shares. However due to such practices these smaller shareholders have no 

much influence over the firm’s management and this makes it quite different from other 

systems (Cuervo, 2002, pp. 85-86). In US the law strongly protects the shareholders not 

like in the Germanic system where minority investors are not fully protected. 

  

Table 1: Summary of the Corporate Governance Systems of Germany, Japan and USA 

 

(Adopted from Kaplan, 1997, p.87) 
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3.2.1.4 Scandinavian Systems 

Scandinavian corporate governance system incorporates the Danish, Norwegian, Swedish 

and Finnish systems. This Corporate governance system is quite different from the Anglo-

American countries and that of European continental model (Nordic Corporate 

governance, 2009, p. 4). The management system for the companies lies between the one-

tier systems and two-tier system. Ali & Krejci (2015, p. 51) observed that the distinctive 

nature of the Nordic’s cultures which are characterized by high level of trustworthiness, 

respect for every individual, good management skills and leadership styles have influence 

on how the boards are composed. This system has a ‘higher level of investor protection 

than any other civil law countries’ (Sinani et al., 2008, p. 29). Nevertheless, the 

Scandinavian countries have identical legislation and operate based on national 

legislation which are set and prepared by the political units and governmental bodies. 

However, the legislations may vary depending on the given country but all the 

Scandinavian countries respect rules and regulations set by the international bodies such 

as the IFRS, IAS and US GAAP. These countries also respect the acts governing the 

securities market such as the European Union regulation, stock exchanges rules (Nordic 

Corporate governance, 2009, p. 4).  

One aspect that distinguishes most of the Scandinavian governance systems is the nature 

of the market which is well organized in terms of capital markets. Additionally, the 

structural ownership of stock in the listed companies are quite different from that in 

European, Asian countries and US (Nordic Corporate governance, 2009, p.4). There is an 

increasing number of internal and foreign ownership in the Nordic companies (Thomsen 

& Conyon 2012, p. 290), although the company’s ownership is still dominated by the 

local group of individuals and families. 

The Scandinavian corporate system puts much emphasis on the interest of the 

shareholders rather than the traditional economic notion of profit maximization for only 

shareholders. The idea here is that, firms can maximize profits and operate with good 

morals that create values to all stakeholders including the stockholders (Thomsen & 

Conyon, 2012, p. 290). Ali & Krejci (2015, p. 54) observed that this system may have 

little consideration to the minority shareholders in terms of rights protection. 

Nevertheless, the existence of a high level of transparency between the board and the 

stakeholders like employees who are often attached to the companies helps to defuse any 

form of neglect to the minority stakeholders.  

One major difference among the Nordic countries is that Sweden, Denmark and Finland 

allow the shareholders with more than one or multiple shares to exercise their voting right 

as stipulated clearly in the Companies Act. This system is mostly used among the public 

listed Nordic companies (Nordic Corporate governance, 2009, p. 6). The majority, if not 

all, of the board members are supposed to be elected by the shareholders (Nordic 

Corporate governance, 2009, p.8). The board has quite heavy management 

responsibilities such as ensuring strategic planning and organization of company 

activities, monitoring the financial reports including the accounting activities but do not 

participate in the daily operation of the firm (Nordic Corporate governance, 2009, p. 8). 

CEOs are permitted to be present and report matters regarding the company’s progress to 

the board especially during the board meetings of any kind (Sinani et al., 2008, p. 33). 

There is high level of transparency due to independence that exist between the board and 

executive members. Since most of the Nordic countries have separation of duties between 
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the chairperson and the CEO, one person cannot serve as the CEO and at the same time 

act as the chairman of the board. Furthermore, there is clear separation of responsibilities 

among the board members (Nordic Corporate governance, 2009, p.8). The statutory 

auditor and the audit committee are elected during the annual meeting by the 

shareholders. The purpose for this is to safeguard the interest of the shareholders by 

creating assurance, credibility and trusts among board, management, shareholders and 

individuals or group of individuals who have interest in the company (Nordic Corporate 

governance, 2009, p.9). 

3.3.0 The Board composition 

As mentioned in the earlier sections by the authors, board composition has received 

significant attention especially after the occurrence of different forms of financial and 

corporate scandals around the world. Because of this, scholars have studied this aspect 

from many different directions. Ranging from financial performance, control and 

monitoring, advisory aspect, sustainability and corporate social responsibility, stock 

option, CEO compensation, operational risk aspect to innovation and research & 

development aspect (Adams et al., 2007; Deutsch, 2007; Nicholson & Kiel, 2007; Kang 

et al., 2010; Pathan & Faff, 2013). According to Thomsen & Conyon (2012, p. 142), the 

board of directors is a group of individuals who are delegated by the shareholders with 

the task of formulating company strategy, hiring or firing the CEO or management team, 

evaluating performance and deciding on matters like the manager’s compensation. 

It literally recognizes that the board holds the highest authority over the managers in a 

corporation (Brick et al., 2006, p. 404). In the early years and up till now, the scholar’s 

key question has been whether the management or board dominates each other. It’s 

therefore believed that managers actually dominate despite the fact that they are hired and 

fired by the board. Because the board may only dismiss managers if the company’s 

performance fails to meet expected targets for considerable long period. Hence boards 

mainly focus on control over the long-term future goals for a corporation while the 

management majorly deals with day to day activities of the firm and are thus more 

familiar with technical operational affairs of the firm. (Mizruchi, 1983, p. 443: Baldenius 

et al., 2014, p. 64). Board of directors are often composed of not more than ten members, 

but there are conditions where the board can consist of twenty members or more. The 

board composition is usually distinguished between executive and non-executive 

directors (Hernandez et al., 2010, p 155; Xie & O’Neill 2013, p. 187). However, the study 

by Johnson et al. (2013) asserts that board composition that impacts on firm-level 

outcomes goes beyond independence.  

3.3.1 Swedish CG system & board composition   

In Sweden, the corporate governance system is very unique, based on comply or explain, 

and is characterized by high concentrated ownership. It also allows stakeholders’ 

representative such as the employees and the government to sit on the board. Firm’s 

owners may voluntarily decide to appoint to the board other stakeholder groups perceived 

to be relevant to the firm’s growth and survival for example “financial community and 

research institutions” (Thomsen & Conyon, 2012, p. 290). This corporate governance 

system internalizes stakeholders on board with the motive of increasing the level of 

credibility and trustworthiness. The Swedish system believes that internalization of some 

stakeholders on boards enhances corporate reputation and encourages generation of new 

ideas (The Swedish Corporate Governance code, 2010, pp. 10-11). This board system is 
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informal and it differs from firm to firm in terms of the board size, gender distribution 

and nationality of the directors. 

For the last 50 years Sweden has been trying to encourage CG system that fosters 

companies to promote jointness of interests, cooperative strategy attitude and rejection of 

the narrow economic view of profit maximization (Strand & Freeman, 2013. p. 66). Vos 

& Achterkamp (2006) narrate that jointness of interest can provide incentive for firms to 

decide on how they have to engage stakeholders in the process of innovation for further 

improvement of innovation and research outcomes. Doing business through good faith 

explains the type of Swedish business environmental culture because Swedish 

governance system has been promoting and striving for cooperative advantage through 

engaging other stakeholders. 

3.3.2 Swedish Regulatory framework 

The Swedish Regulatory framework basically explains why there is uniqueness in the 

Swedish CG system and what makes it different from that of Anglo-American and 

European models (Lekvall, 2009, p. 368). The regulatory framework in Sweden is 

prepared and operated based on requirements of Swedish law and European Union 

regulations practiced by its members (Lekvall, 2009, p. 369). The Swedish regulatory 

framework covers the Swedish Companies Act, the Swedish Annual Accounts Act, the 

Swedish Code of Corporate governance, the Swedish Self-regulation and the Stock 

Exchange rules (Lekvall, 2009, p. 368). The main aim of the Swedish Code of Corporate 

governance is to help and guide the board members in deciding especially on crucial 

matters (Swedish Corporate Governance Board, 2010, p. 4). The Swedish Companies Act 

and the CG code stipulate the features and requirements that the board should accomplish. 

These entail the relevant recommendation about the board composition and the guides 

regarding remuneration matters. However, these rules are all regulated and guided by the 

Swedish Securities Exchange, for the purpose of good practice and adoption of effective 

corporate governance for all the listed Swedish companies in the stock market (Swedish 

Corporate Governance Board, 2010, p. 5). 

3.3.3 The Swedish Company Act 

The Swedish Companies Act lays out the basic mandatory rules, laws and legislations or 

any kind of regulations that affect the operation of all private and public limited 

companies (Bolagsverket, 2006; Skog and Fäger, 2007, p. 13). The Companies Act 

stipulates that the annual general meeting is the highest place where all relevant matters 

regarding the company business such as board nomination can be done. It is a requirement 

for all the limited companies to have a board of directors and managing director. 

Meanwhile private companies are also required to have a board but it depends on the 

desire of the company. The Companies Act 8, section 4, stipulates that the board is 

responsible for organizing the company activities and deciding on company matters. 

Chapter 8, section 1 and 48 of the Act emphasize for equality and the diversification of 

the board of directors. It stipulates that the company shall have at least three external 

members (Skog & Fäger, 2007, pp. 59-60). The diagram below further explains how the 

Swedish Companies Act (2005:551) has influence over the Swedish Corporate 

Governance model. 
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Figure 3: The diagram represents the Swedish Corporate Governance Model 

 
(Adopted from the Swedish Corporate governance, 2015, p. 6) 

3.3.4 The shareholders’ Ownership and meeting 

The ownership structure of Swedish corporations is highly concentrated with a few or 

single shareholder(s) compared to the UK, US and other European countries which have 

diverse ownership structure (Lekvall, 2009, p. 371; Thomsen & Conyon, 2012, p. 290). 

For instance, share ownership in UK changed from 2006 and now 40% is mostly to be 

owned by overseas investors (Mallin, 2010, p. 106). While in Sweden the nature of 

business is mainly family owned (Thomsen & Conyon, 2012, p. 290). The shareholders 

in the Swedish companies have strong power and owners with A-B shares system 

(multiple shareholders) always have 10 times more votes than other minority shareholders 

(Lekvall, 2009, p. 372).  The general meeting isn’t open for the public but is rather kept 

closed for the shareholders and certain people that meet the ability to sit for the particular 

meeting. Chapter 7, section 2 of the Act allows any newly registered share member to 

vote and participate in the general meetings (Skog & Fäger, 2007, pp. 43-44). 

3.3.5 The Swedish Audit committee and auditors 

It is mandatory for public Swedish companies to have an audit committee which sits in 

the board together with the company’s management and the board of directors (Skog & 

Fäger, 2007, p. 77). The purpose of the audit committee is to bring assurance and bridge 

the gap associated with conflict of interests that may arise between the directors of the 

company and the shareholders (Mallin, 2010, p. 169). Boards of directors often have 

deviating behaviors and characters which may differ and do not match with the 

shareholder’s interests. At times there is a tendency for directors to lean towards managers 

and act against the company. Hence the audit committee has a great role to act 

independently from the company’s executive in order to keep and safeguard the interest 

of the shareholders (Mallin, 2010, p. 169). 

Chapter 9, section 1 of the Swedish Companies Act, stipulates that all the limited 

companies should have at least one auditor who sits on the board. The Act further 

specifies clearly the tasks to be performed by the auditor(s) and requires the company to 

indicate this in the articles of association (Skog & Fäger, 2007, p. 77). However, the 

articles of association have no prevention on the number of auditors that the company 

may wish to have in the audit committee provided the minimum required is met. These 

auditors are to be appointed at the annual general meeting (Skog & Fäger, 2007, p. 77). 

The Act also stipulates specific requirements that the board must take into consideration 

when appointing the audit committees. For instance, the qualification and the experience 

with good knowledge on accounting rules and regulations are among the requirements 
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for any member to be elected to the audit committee (Skog & Fäger, 2007, p. 77; The 

Swedish Companies Act, 2005) 

3.3.6 The Swedish Code of Corporate governance 

The Swedish Code may resemble the European code in one way or another but there exist 

some differences between the Swedish and EU codes. The culture, nature of the market, 

legislations, rules and laws, account for the differences (Lekvall, 2009, p. 369).  Before 

the formulation of the Swedish Code, many corporations in Sweden would operate based 

on their own self-regulation through rules and regulations that were set by the board and 

the management of the firm without any influence from external bodies. However, some 

companies were using ownership policy which were established in 1993 by the Swedish 

Shareholders Association as their basic guideline for the firm’s operations (Swedish Code 

of Corporate governance, 2005, p.7). The Swedish code of CG came into force after the 

initiation by the Commission on Business Confidence with the aim of strengthening the 

existing regulations, norms and customs which were in place before. The initiation of this 

idea did not come about because of a lack of regulations among Swedish corporations but 

only to improve the level of good practice of corporate governance in Sweden (Swedish 

Code of Corporate governance, 2005, pp. 7-8). 

There have been a number of changes in the Swedish code of corporate governance with 

revisions being made to it in 2008, 2010 and 2015 respectively (Swedish Code of 

Corporate governance, 2015). The intention of these changes were to raise the level of 

transparency in accordance with EU requirements regarding comply or explain rule for 

Swedish listed firms (Swedish Code of Corporate governance, 2015). The Swedish 

Corporate Governance major aim is to promote good practices of corporate governance 

among the Swedish corporations (Swedish Code of Corporate governance, 2010). But it 

should be noted that the Swedish code is only a norm and recommendation that guides 

the users on how to comply with or explain the mechanisms on how the code can be 

adopted into the company’s management systems but it doesn’t mandate the users to 

comply with the code’s features (Swedish Code of Corporate governance, 2010, p. 5). 

Therefore, the code only defines few mandates but with room for deviation from applying 

this code. However, such decisions always depend on how the company’s board who 

decide on issues perceive the matter (Swedish Code of Corporate governance, 2010). The 

code also covers the board composition and further indicates the roles and responsibilities 

of board members and the CEO. There is no dualism between the CEO and chairperson 

on the Swedish company boards and the code requires only one director to be executive 

and may serve as CEO.  

3.3.7 The Board’s roles 

Many studies have confirmed that the board of director’s structure differ from one country 

to another due to the ever-changing corporate governance regulations across the globe 

(Mallin, 2010, p.161; Van Ees et al., 2008). Accordingly, the board of directors are 

recognized as the main functional organ in corporate governance. To some extent the 

‘board of directors’ and the concept of ‘Corporate Governance’ are similar to each other 

and can be used interchangeably (synonymously) as described by Thomsen & Conyon 

(2012). Adams et al. (2010, p. 58) echoed that the question of whether the board of 

directors matters or not is not an easy one to answer especially when something goes 

wrong within the corporation. If we reflect and look back at what happened in the 

previous scandals at Enron, WorldCom and Parmalat, we note that in all these cases the 
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board of directors were fully held liable for the bad management practices within the 

corporation. 

However, the ultimate answer to the role of the directors varies from one point to another. 

These roles may keep circling within the legislation, many people look at boards as a sole 

provider of active management and control but the distinctive nature, and uniqueness 

comes in terms of the board behaviors. Board composition is probably what really 

explains and makes every corporate board structure look quite different even in their level 

of performance (Adams et al., 2010, pp. 58-59; Baysinger & Butler 1985, p. 101). But 

Baysinger & Butler (1985) suggested that the board of directors is the main potential 

playmaker in the governance structure for every large firm because they can provide 

necessary resources. The evidence from the study conducted by Hillman & Dalziel (2003, 

p. 383) on the board of director’s effects on the firm’s performance clearly show that the 

board of directors’ roles are more often linked to the agency theory in which boards are 

more responsible for monitoring management on behalf of shareholders. Their study 

claimed that with effective supervision of management by the board of directors, the 

financial performance of the given firm is likely to increase as the agency cost are often 

reduced. Furthermore, the agency cost or problem always arises in the modern 

corporation especially when management has intentions to take advantage of the firm to 

maximize the profit on their behalf or to benefit themselves. Therefore, monitoring by 

boards will separate the conflict of interest that arises between shareholders and the 

controllers (Hillman & Dalziel, 2003, p.384-385). 

The role of the board of directors in many countries largely depends on the nature of the 

corporate governance model that has been adopted by a particular company. There are 

two types of board structures which have been predominantly adopted and commonly 

used by most of the corporations across the continental countries namely unitary and 

dualism board structures (Mallin, 2010, pp. 161-162). In Anglo-American countries they 

practice unitary board structure. Here, the role of the board of directors is quite different 

from that of dualism board structure of Germanic and few Scandinavian countries 

(Mallin, 2010, p. 162). In Sweden Chapter 8, Section 4 of the Swedish Companies Act 

2005, states that the ‘the boards are responsible for the organization and administrative 

affairs of the company’ and that boards are the supreme body which ensures that all 

administration guidelines and rules that must be followed are complied with by all 

members within the company. The board is concerned with recruitments (good choice of 

employees) and effective communication with the entire subordinates at all levels of the 

company’s hierarchy (Skog & Fäger, 2007, pp. 63-64).   

3.4.0 An overview of R&D investment  

R&D investment can be considered as a good proxy for innovation and organizations are 

investing reasonable amounts of resources in R&D with the intention to create value and 

improve performance in the long run. However, R&D investments are associated with a 

lot of complexity and have greater risks of failure. For the purpose of coping up with the 

ever growing competitive environment, organizations are increasingly searching for ways 

to enhance their performance through R&D investments (Barker & Mueller, 2002, p. 

782). This has pushed some corporations to take big steps in using both in-house and 

external sources of knowledge. Some corporations believe sharing internal and outside 

knowledge may foster R&D investment. Thus firms that focus much of their energy in 

encouraging knowledge sharing for the purpose of R&D investments usually manage to 

come up with great technology and superior capacity and hence, achieve fruitful 
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economic outcomes. R&D investment may bring new technologies and may provide the 

firm with unique knowledge that allows the corporation to have better evaluation of 

externalities (Berchicci, 2013, pp. 118-119). In his argument Berchicci asserted that 

greater R&D investment capacity can reduce overall cost of project activities because 

firms that invest much in R&D have possibilities to accumulate knowledge that enables 

it to select appropriate projects. The notion behind higher R&D investment explains the 

links to a firm’s competitiveness and growth (Garcia-manjon & Romero-Marino, 2012, 

p. 1085). 

R&D has unique features and scholars claim that R&D spending may not “guarantee 

innovation or organization acceptance or better performance” (Dalziel et al., 2011, p. 

1219). Furthermore, most part of R&D resources are embedded on human capital and 

knowledge which may disappear when the employee is fired or retired from the firm prior 

to project completion because of its long-term nature. Financing this project in a freely 

competitive business environment is also difficult although firms may realize other 

relevant opportunities that can strengthen its business position in the market even though 

the project is still in the process (Berchicci, 2013, p. 119). Thus some superior products 

may emerge unexpectedly from research which is not meant for it. In this case R&D 

investment acts as an important indicator for innovative products and a crucial stimulus 

for creating intangible capital (Kor, 2006, p. 1081).  

It has been argued that firms may engage in large R&D investment because they expect 

uncertainties from external environment and the only way to contract perils is to do 

research (Guldiken et al., 2016, p. 6). This is a common practice in a high-tech industry. 

In this context, a firm has to gain the overall picture of R&D environment before taking 

a big step to invest. This includes an understanding of competitive threats, opportunities, 

cooperativeness, customer needs and the suppliers’ capacity. Hence, the board has been 

recognized as provider of relevant information and resources for the firm to understand 

this environment (Chen, 2014, p. 423). This therefore depicts that risky investments 

would depend upon the board’s simultaneous monitoring and resource providing role. In 

other words, R&D budget may rise depending on the decisions reached by the board. 

However, studies show that too much monitoring may damage the resource provision role 

which eventually lowers R&D investment (Guldiken et al., 2016, p. 6). Board features, 

ownership structure, firm’s strategy and other firm’s level are also believed to explain the 

organization's R&D spending (Barker & Mueller, 2002, p. 782) 

Furthermore, Greve (2003), depicted that R&D investment may increase when the firm 

is experiencing shortfalls in performance especially if the low performance is caused by 

limited search for innovative outcomes. He further recognized that low organization 

performance can provide motivation for managers to abandon their risk averse behaviors 

and start to be risk tolerant with the aim of improving on their firm's performance (Greve, 

2003, p. 687). This explains why organizations with increasing resources encourage 

experiments and spend time in search for new ideas. Organizational R&D investment may 

depend upon the perception of agency problem because of its high level of uncertainty 

and risk involved which are largely sunk costs (Kor, 2006, p. 1093).   

Thus, R&D activities are usually perplexing and drain a lot of resources such as money. 

In this circumstance, an organization needs to be in possession of adequate resources in 

order to undermine any unexpected disruptions. Scholars suggest that firms that spend 

considerably large amounts of money for this investment may outcompete their peers who 

invest less or none, because the capability to invest in R&D projects is a primary source 
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of innovation (Czarnitzki et al., 2011, p. 527). This research investment may drive a 

corporation to attain sustainable products which may strengthen the firm’s ability to 

sideline its peers (Dalziel, 2011; Chen, 2014). Moreover, early initiatives to prioritize 

R&D investment have been seen as a cause for greater probability to disrupt competitors’ 

success, and boost economic merits. Meanwhile insufficient R&D investment may derail 

a firm’s strength to limit its competitors from overpowering its market share. 

3.4.1 R&D investment and innovation 

Firms invest in R&D aiming to achieve innovative products. Although developing 

innovation is a hard task and time consuming, it can create value for maintaining an 

organization’s position against its peers and may foster effective commitment to resource 

allocation (Kor, 2006, p. 1081). This implies that a stronger relationship may exist 

between R&D input and innovation output which may be linked to the firm’s growth. 

Furthermore, springing up R&D investment by a firm may be a means of initiating new 

R&D projects one after another and hence increasing support for the existing innovation 

especially when the organization is engaged in problematic search (Greve, 2003, p. 67). 

Kor (2006) suggested that R&D investment can spark innovation levels and can change 

the organization. Despite its complex and risky nature, firms need to deal with it in order 

to derive valuable economic benefits in future. This is only possible when the 

organization culture is geared towards effective teamwork innovation. As a result, the 

need for innovation puts R&D investment up front and encourages managers to tolerate 

uncertainty and undertake opportunities exploration (Wang et al., 2010, p. 771).   

Innovation can therefore be understood as a process that influences the capacity to create 

and develop new products, processes and technology in a particular firm. One innovation 

activity in a firm may lead to the development of other innovations and R&D (Parisi et 

al., 2006, p. 2039). This may be due to R&D spillover emerging from the know-how 

embedded from carrying out several R&D and innovation related activities (Lafay & 

Maximin, 2015). In this context, innovation seems to determine productivity growth in a 

way that can induce absorptive capacity of a new technology (Parisi et al., 2006, p. 2057). 

Even though, R&D investment favors absorptive capacity of advanced new technologies, 

it may not have direct impact on the effective uses of these technologies (Parisi et al., 

2006, p. 2057). Thus some studies indicate that significant association exists between 

innovation and R&D (Parisi et al., 2006, p. 2047). Other researchers claim that there isn’t 

a significant relationship between these two (Wang et al., 2010, p. 771).  

3.4.2 R&D investment as a source of Learning 

Researchers have recognized that investment in R&D enhances level of learning in a 

corporation, especially when carrying out experimental activities. Learning that emerge 

from R&D investment enable the organization to recognize future possibilities (Brown & 

Eisenhardt, 1997, p. 21). Learning relating to R&D investment can be considered crucial 

because it reveals the unknown and gives possibility to learn something about the future, 

hence making it simple for the firm to predict and create the future (Brown & Eisenhardt, 

1997, p. 21). R&D investment through help of strategic alliances, cooperation and 

experiments may create learning. Therefore, firms that engage and devote time for R&D 

activities can create learning-by-doing which is the best way to learn compared to second-

hand learning. R&D investment encourages experimental trial, failure, revision, re-trial 

or error which are the major characteristics of learning. However, in the event of carrying 
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out R&D activities, losses may occur. Such losses draw attention but do not increase 

defense mechanism that inhabits learning. In other words, R&D enhances learning despite 

the losses that might occur. Organizations would have learned something through practice 

and experience from this investment activity. 

R&D activities are claimed to have direct link to knowledge accumulation (Higon, 2007, 

p. 964), where high level of knowledge achieved from technological change have been 

considered as a result of R&D investment which has been the main feature of the current 

economic growth. Learning therefore can impact on creating productivity. According to 

Cohen & Levinthal (1989, p. 569), R&D investment can create organizational ability to 

“identify, assimilate and exploit knowledge from the environment - what we call a firm’s 

learning or absorptive capacity”. This absorptive capacity which is exercised through 

R&D processes, represents certain kind of learning which is dissimilar to that of” 

learning-by-doing” (Cohen & Levinthal, 1989, p. 570). Learning-by-doing can be defined 

as the process through which a firm goes more practical and hence more effective and 

efficient in ways of doing what it is already. Absorptive capacity of a firm may be 

acquired from outside knowledge that will allow it to do something quite dissimilar. 

Therefore, R&D may facilitate knowledge transfer from outside the corporation (Parisi et 

al., 2006, p. 2048). In this case R&D acts as a promoter of learning new things from 

within and outside an organization. This suggests that R&D investment does not only 

bring forth new information but also increases the strength of the organization to 

understand and make good use of the available information. 

Learning as a consequence of knowledge spillover from R&D investment can enhance 

innovation cooperation activist among firms within the same industry or in a particular 

region. However, R&D cooperation may not greatly impact on the knowledge spillover 

(Fritsch & Franke, 2004, p. 254). This may explain the importance of independent 

directors who can come along with learning spillover effect of R&D investment in another 

firm or industry and transfer it to another firm where they serve. This “learning process 

has impacted on the world to achieve technology knowledge as a public good” (Cohen & 

Levinthal, 1989, p. 570). Nevertheless, learning may be costly in the long-run, unless the 

incentive to learn is directed towards R&D investment and innovation. The incentive to 

learn therefore can shape the quality of knowledge ingested, and can ease the occurrence 

of this knowledge (Cohen & Levinthal, 1989, p. 570).  From R&D perspective, it implies 

that learning can influence technological opportunity and hence rely on the individual 

feature, and the available resources a firm can attain from within and outside the 

organization. 

3.4.3 R&D investment, change and competitive advantage 

With the current growth in industrial development, corporate strategy has taken center 

stage and now matters for many firms. As time goes by, monopoly tendency decreases 

giving chance for new competitors to enter the market, as a result firms are turning focus 

to a new path for success through R&D and innovation.  In the past decades, change was 

described as “globalization age and the rise of knowledge-based economy” (Göransson 

& Brundenius, 2010, p. 3). These aspects of change are regarded as a significant means 

of transforming the way individuals acquire, defuse and transform knowledge. Among 

other things, this change can impact on R&D investment and innovation processes 

through direct link with competitiveness. Firms that perform well may not put much effort 

to take risk or spend much resources for new search, this may be common with 

organizations who are resilient to change. However, these firms may be forced to increase 
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their R&D budget when their performance goes below expectations (Greve, 2003, p. 689). 

In this context, R&D investment plays the role of changing the organization culture 

especially when it is faced with performance downtrend and stiff competition. 

Most literature acknowledge R&D investment as an important element in changing the 

competitiveness of a firm. This competitive advantage can be derived from the effort of 

the board of directors who bring their knowledge and experience into the firm (Chen & 

Hsu, 2009, p. 12). However, as many firms engage in R&D investment for the purpose 

of gaining competitive advantage, costly duplication may occur which may result into 

social costs and over investment. Nevertheless, this may not be problematic because 

duplication in research may induce healthy competition among firms (Lafay & Maximin, 

2015). Competitive threats from counterparts bring in the incentive to initiate change by 

means of larger R&D investment for the purpose of maintaining the competitive position 

(Lafay & Maximin, 2015). 

Brown & Eisenhardt, (1997) demonstrated that organizational change can strengthen its 

competitive advantage through carrying out research activities. They argued that 

successful firms have always been striving for low-cost variety of experiments to 

investigate future change. These firms always connect R&D activities (experiments) with 

the present and the future by means of … “rhythmic, time-paced and transition processes” 

(Brown & Eisenhardt, 1997, p. 1). Furthermore, little time period for discourteous radical 

change can stimulate competitive advantage, implying that R&D can bring fundamental 

breakthroughs that can change the level of an organization’s competitiveness. Thus R&D 

investment can increase a firm’s competitive advantage through creating continuous 

change and consequently develop a firm’s ability to rapidly change in a continuous way 

that in turn may alter the organizational culture.  

If a firm relies on R&D investment as its core competence for continuous change, this 

will act as one of the key success factors for new innovative products. Undergoing 

continuous change could set R&D as an ultimate goal for a firm and it helps the firm to 

capture the ever shifting market opportunities (Brown & Eisenhardt, 1997, p. 16). They 

further pointed out that successful firms/managers try to delve into the future by 

examining a variety of research activities and never do they rely on a single plan. When 

a firm is trying to anticipate and create change, this firm always strives for strategic 

alliances, and cooperation with suppliers and customers. Therefore, building on the past 

will help it to gain a good understanding of the future needs and thus strengthening 

competitiveness (Brown & Eisenhardt, 1997, p. 17). They also found out that firms that 

did not apply this technique of probing for the future were less successful in spite of 

having large number of knowledgeable employees. In summary, continuous change 

induces certain features of a firm that may result in high level of responsibility in terms 

of project prioritization for competitiveness. (Brown & Eisenhardt, 1997, p. 19).  

In general scholars believe that R&D investment gives birth to change and change gives 

birth to competitive advantage. In this context, a firm is said to have competitive 

advantage if it is implementing value creating strategies which are not simultaneously 

being implemented by any current or potential competitors (Barney, 1991, p. 102). In this 

way the firm can organize a sustainable competitive advantage that cannot be duplicated. 

In order for competitive advantage to be sustained, it requires the firm to have valuable 

and rare resources. These resources become valuable if the firm uses it to implement 

strategies for R&D and change. Therefore, rare resources make a firm to enjoy sustainable 

competitive advantage even though there is duplication by others.  
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3.4.4 R&D investment, complexity and risk 

From the monitoring perspective as observed by the agency theory, the board of directors 

are seen as alleviators of under investment in a project due to the myopia feature of 

management. Managers perceive that R&D is uncertain, complex, and risky and depress 

profits. The complexity of R&D as a proxy for innovation explicates the difficulty of 

measuring its success, thereby motivating myopia managers to avoid such investments. 

Unless the board are strong and vigilant enough to detect the manager's behaviors, 

managers would always opt for projects that favor them (Tribo et al., 2007, p. 831). In 

this case, board monitoring has also been seen as a way of detecting unnecessary R&D 

investment budget cuts by the manager, suggesting that monitoring and a vigilant board 

can wake up less risky managers to take on some R&D activities even though it might 

depress earnings in the short-run. (Guldiken & Darendeli, 2016, p. 2). This is because 

shareholders can avoid risk by diversifying into another stock portfolio. Additionally, the 

board can reduce myopia behaviors of managers by creating criteria that shift the cost and 

allocating most of the risks of R&D investment failure to the shareholders and hence 

encouraging management to take moderate risks that can boost innovation (Xie & O’Neil, 

2013, p .184). 

Scholars have argued that low risk tolerant management may present innovation and 

R&D investment budget in a way that can motivate the board to reject such projects. This 

risk averse behavior reduces the incentive to use the available innovation to invest, but if 

the firm faces performance threats, management will quickly try to retrieve those rejected 

projects and increase their R&D budget (Greve, 2003, p. 689). Risk averse managers may 

pursue low-risk strategies avoiding the R&D initiative thereby retarding the firm’s 

innovative output capacity (Tribo et al., 2007, p. 831). The link between R&D investment 

and complexity may reveal unnoticed alternatives that can be economically beneficial 

especially when the experimental results deviate from the expectation but are useful. This 

is likely to occur when large sum of resources is invested (Greve, 2003, p. 689). One more 

reason that associates to R&D risk and complexity is that the future comes quickly 

making it difficult for the corporation to predict what and when it will happen. As a result 

of this future uncertainty, organizations are prompted to invest in research that can 

provide control for the future thereby enhancing the firm’s ability to adjust faster to future 

threats and changes. (Brown & Eisenhardt, 1997, p. 20). This indicates that R&D 

investment may act as a risk avoidance mechanism because if a firm invests heavily in 

research, it may reduce the uncertainty from the external environment through R&D 

outcome.  

Research suggests that the ambiguous nature of cause-and-effect relationship of R&D 

makes it difficult for the board and managers to decide or communicate because this 

activity requires secrecy and protection for every idea developed (Zona, 2016, p.573). 

Among other things, this complex nature of R&D provides incentive for the corporation 

to search for information, knowledge, capability and resources which contribute to 

reducing the complexity while exploiting the opportunities in the ever changing 

environment (Chen 2014, p. 424). Even though the firm can predict the environment, the 

actual economic benefit of R&D is always uncertain, this complex nature makes it 

difficult to decide on how a firm can actually invest because the future is unclear since 

the market is characterized by a fast cycle (Han et al., 2015, p. 29). With effective 

guidance of the board, the independent directors may provide access to human capital and 

information that might thin out this complexity and present the corporation with capacity 

to undertake the risky and costly project (Chen & Hsu, 2009, p. 6). 
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Some scholars suggest that the risky and long-term nature of R&D makes it uncertain, 

consumes large amounts of resources and yet the bulk of the costs are sunk-cost and 

without immediate outcome (Chen & Hsu, 2009, p. 6; Chen, 2014, p. 423). The riskiness 

of R&D may motivate risk tolerant managers to opt for risky and complex projects for 

the purpose of securing authority within the firm. In this way, these managers may 

influence the board and make some commit in providing advisory services rather than 

monitoring and thus avoiding entrenchment (Baldenius et al. 2014, p. 56). Hence, 

complexity can be used as a means of simplifying a system. 

3.4.5 R&D investment in Sweden 

A century ago, Sweden was among the poorest nations in Europe, yet today it is one of 

the world leaders in innovation according to World Intellectual Property Organization 

(WIPO, 2015). Sweden is recognized among the smaller countries but with high R&D 

investment rate due to a large number of researchers. The nature of R&D in Sweden has 

been changing and is becoming more competitive, with growing interest from universities 

and higher institutions which are even seeking for funding from international bodies 

(Marklund et al., 2008, p. 13). This competitiveness holds Sweden in a relatively stable 

position relating to high-tech. Studies indicate that there is a direct positive link between 

R&D expenditure and export in international trade in this country (Marklund et al., 2008, 

p. 11). Furthermore, it has been documented that 74% of the R&D investments in Sweden 

are carried out by private firm’s especially multinational corporations and universities 

which are leaders in this area. However, government and other private non-profit 

organizations have occasionally contributed to this high ranking (Pettigrew, 2012, p. 2).  

The recent trend of Sweden’s position in terms of innovation and R&D investment 

(3.37%) in 2011 shows declining spending compared to its peak (4.13%) in 2001. This 

has been seen as a concern for this country with regard to the expected target of 4% by 

2020 (Deloitte, 2013, 2014). As a consequence, Sweden was pushed to the third position 

in 2011 world ranking among competitive nations (Schwab & Sala-i-martin, 2011, p. 13). 

This underperformance of Swedish R&D investment from time to time may explain the 

optimistic and uninformed expectations. The critics however argued that Swedish large 

investment in R&D did not create the expected outcomes in terms of “high returns, 

societal benefit or economic growth” (Ejero & Kander, 2011, pp 1081-1082). This led the 

country to revise its plan and increase her R&D investment budget for the period of 2013-

2016 (Deloitte, 2014, p. 3). Additionally, Sweden has been known for putting emphasis 

on building conditions for innovation-led growth.   

Figure 4: Swedish National innovation trend 

 
Source: European Commission, innovation union competitiveness report (2011, P. 234) 
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Sweden is characterized by a high level of public institution transparency, trust and 

efficiency with private institutions having highest level of ethical behavior. These features 

are further supported by auditing and reporting standards and well-functioning corporate 

boards. Additionally, it has flexible labor market and very good sophisticated business 

culture (Schwab & Sala-i-martin, 2011, p. 19). It is documented that Sweden is a country 

with intensive long-term networking among the public sector, private sector and academic 

institutions. These reasons cannot stop Sweden from leading in innovation as it stands in 

a relatively strong position. 

In this country the economic benefits of R&D investment and its resulting innovation 

stems from both public and private sectors. These sectors account for a large proportion 

of enterprise innovation.  In Sweden, R&D investment has a big role in creating jobs, 

promoting economic growth and enhancing easy means of providing services in this 

country (Marklund et al., 2008, p. 16). R&D’s initiative for service enhancement is 

focused largely on medicine and high-tech manufacturing companies. Research in this 

particular area accounted for up to 90% in early 2008 and probably elevated Sweden in a 

top standing position in the world (Marklund et al., 2008, p. 19).  

The multinational firms on the other hand have proved to be key contributors in R&D 

investment in Sweden. The practice of internationalizing and outsourcing of the 

workforce by these corporations have been some of the major factors behind Sweden’s 

research growth. Furthermore, even Swedish Small and Medium Enterprises (SMEs) 

have put much effort on research by carrying out their own R&D and innovation activities 

to attract domestic partners and foreign larger firms. According the government office of 

Sweden (GOS), this effort has somewhat strengthened SMEs to attain knowledge (GOS, 

2012, p. 39). The report documented that Swedish small firms contribute 44% and 64% 

for medium firms compared to 77% for large corporations which were already 

contributing to national R&D investment by 2007. However, in terms of SMEs, Sweden 

is still at the bottom if compared to countries such as UK, Finland and Denmark. 

(Marklund et al., 2008, p. 23) 

According to Pettigrew (2012), the call for Swedish good innovation climate has been a 

result of dialogue with many stakeholders expressing the need for meeting globalization 

challenges, achieving competitiveness and refurnishing welfare.  In particular, this 

dialogue is aimed at increasing R&D expenditure in strategic areas of research relating to 

climate, medicine and technology. (European Commission 2011, p. 234). Swede culture 

which encourages collective effort is also another important aspect and as a result, 

knowledge spillover effects of higher level exists among organizations with about 42% 

of the workforce in the country engaging in highly knowledge-intensive projects 

collaboration. This effort has led to a rise in the number of very high quality scientific 

publication ratios of 14% out of which 10% are among the most cited in the world 

(European Commission 2011, p. 235). 
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Figure 5: Swedish National R&D and innovation Profile 

 
Source: European Commission, innovation union competitiveness report (2011, P. 235) 

Although Sweden is still below Switzerland and UK in innovation (Global Innovation 

Index 2015), the above profile, among other things depicts that Sweden has strength in 

the area of R&D-intensive involvement especially by the multinational corporations. This 

strength has been built due to the country’s reinforced global market integration. The 

research success in Sweden has been drawn based on the degree of curiosity-driven R&D 

investment where Swedes believe that the increasing pressure on earth's resources 

requires new additional solutions. This has motivated most corporations to spare time for 

individuals who have ideas to develop it into knowledge and use their knowledge, 

experience and skills to come up with solutions. (Ejero & Kander, 2011, p. 1082) In other 

words there is high level of openness and cooperation among Swedish corporations. 

In the research context, this country is unique with its research policy. Unlike in most 

countries such as USA, France, UK and Korea which put more effort to increase R&D 

investment on defense and military, Sweden on the contrary is cutting down R&D 

spending for this department and instead spends most of its government R&D funds 

towards need-driven research (Marklund et al., 2008, p. 66).  According Swedish 

innovation strategy 2014-2020, the country is striving to create “better conditions for 

people in all parts of the society to contribute to more innovative activities through their 

knowledge and skill and creativity (GOS, 2012, p. 1). This strategy among other things 

is geared towards enhancing R&D activities within the higher educational institutions 

with the aim of boosting support to the effort of multinational corporations researches 

since most of the multinational companies have started to engage majority of their R&D 

investments outside Sweden (GOS, 2012,). In this strategy, the government has increased 

funding to public universities and institutes to carry out more R&D activities to increase 

on the level of innovation. 
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3.5.0 Board composition and R&D Investment 

Research provides empirical findings that board features and composition are 

significantly associated with organizational success (Platt & Platt, 2012, p. 1143). They 

further explicated that R&D investment has economic benefits for the owners and 

therefore the boards are regarded as a caretaker for aligning shareholders’ interests to that 

of managers regarding R&D investment. The board helps in this aspect through critical 

checks on the budget allocated for R&D investment. However, some scholars advocate 

that critical checks of managers’ actions through monitoring may damage the resource 

providing roles of the board hence reducing the effort on R&D investment (Guldiken & 

Darendeli, 2016, p. 2). In general, managers dislike being monitored by the board and 

will not be willing to share information that relates to R&D projects for the purpose of 

avoiding critical monitoring. In order to reduce this information problem, studies suggest 

that boards have to be friendly and supportive to managers, otherwise managers would 

not accept risk taking (Adam & Ferreira, 2007). According to Guldiken & Darendeli 

(2016, p. 3), managers who do not receive enough support and advice from the board may 

allocate limited amounts of resources to R&D hence limiting the innovation capacity of 

the firm in future. 

Studies furthermore have highlighted the influence of board characteristics on aspects 

such as financial performance, operational risks, CEO compensation and R&D intensity 

among others. The literature shows significant impact of human capital, social capital and 

demographic attributes of directors on those aspects (Johnson et al., 2013). Scholars argue 

that firms may use the board as a means of reducing R&D spending. This may be possible 

by electing a board that will further oppose risky investments particularly when majority 

of the board are composed of risk averse independent directors. This type of board 

composition has been recognized for influencing R&D investment negatively (Dalziel et 

al., 2011, p. 1219). The connection between board and R&D investment has been argued 

to have a strong influence on each especially with regard to the corporate governance 

aspects. This influence can be through the ownership of stakes, shaping strategies, hiring 

and implementing anti-takeover provisions among other things (Dalziel et al., 2011, p. 

1219).   

Chen’s (2014, p 438) findings however show that board human capital and social capital 

affect managerial decisions and choices for R&D investment. He echoed that certain 

board attributes such as demographics, human capital and social capital characteristics 

are believed to generate particular behaviors in the board room which can lead to certain 

results for the corporation (Johnson et al., 2013, p. 254). According to Han et al. (2015), 

director's external environmental relations such as a board member serving in other 

boards may influence various forms of decision making in a particular firm. This explains 

why director’s characteristics are linked to activities that boost R&D choice. Kor (2006) 

also argued that the decision that triggers R&D investment emerges from the top level of 

authority, hence the boards are known as the highest authority in a firm. Chen (2014. 423) 

added that board capital alone does not provide sufficient resources without the directors 

having the willingness to transfer such resources into value added activities such as R&D 

investment. He further argued that even though board capital is crucial in analyzing and 

providing R&D investment, boards might also need incentives in order to perform to 

expectation. Thus, board power can either raise or decrease the budget on R&D spending 

depending on the characteristics of the board. 
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3.5.1.0 Influence of board human capital on R&D 

Board human capital is essential to every corporation to enhance firm’s performance. 

Human capital is therefore referring to the stock of knowledge, habit and personal 

characteristics that enable the board to perform their work to produce economic value to 

their corporations they lead (Johnson et al., 2011, pp. 240-241). These human capitals 

include functional heterogeneity, skills, creativity, intelligent, wisdom, training, 

judgment and experiences that each board member possess and can bring to the table in 

the process of decision-making. These attributes can range from the knowledge about a 

specific industry, experience in finance, experience as CFO, CEO etc. “These forms of 

human capital are likely to be associated with R&D spending” (Dalziel, et al., 2011, p. 

1225). In this paper, the authors at first, considered four major board human capital (board 

tenure, independence, education and experience) to be investigated. However, education 

and experience were excluded because some companies did not publish full information 

regarding these two attributes in their annual report. Hence, we could not examine them 

using other alternative methodology because of time constringe.  

3.5.1.1 Board tenure 

Board tenure is the length in period of time a particular director has served as a board 

member in a specific firm (Xie & O’Neill, 2013. P. 192). Board tenure is argued by some 

scholars to be one of the determinants of director quality (Vafeas, 2003, p. 1044). The 

traditional perspective of board tenure explains that long tenure relates to much rigidity, 

enhances loyalty to create practices and procedures and hinders new ideas (Golden & 

Zajac, 2001, p. 1090).  Longer tenure makes a director work with colleagues together for 

longer period hence having influence on their effectiveness. During their tenure, directors 

are likely to become knowledgeable about the firm’s resources and create a unique 

framework that can tap opportunities from the external environment into the firm. From 

this perspective, scholars however depict that most learning occurs during the first year 

of directorship in a firm (Kor, 2006, p. 1083). Thereafter a director may have more 

confidence on their decisions that relates to more risk taking. In fact, Vafeas (2003, p. 

1044)) explicate that “forcing directors to retire leads to a waste of talent and experience”. 

Longer tenure of boards may increase R&D investment indicating that over time, 

directors may mold managers’ R&D spending to suit managers’ own preference (Barker 

& Mueller, 2002, p 782). Some scholars such as Kor (2006, p. 1093) found that R&D 

investment has negative and non-linear association to the manager’s form of tenure. 

However, he also found out that new managers are likely to increase R&D investment 

because they would prefer to have speedy development of innovative products. In a 

similar vein, Johnson et al. (2013, p. 243) in their review pointed out that longer serving 

directors on boards can build stronger organization-specific expertise and relationship to 

the firm’s stakeholders. This capacity may bring confidence among board members to 

undertake meaningful risky project activities such as R&D through networking and 

stakeholders’ tie. According to Wang & Hsu (2013, p. 2044), longer board tenure was 

found to contribute to director’s active involvement in the corporation’s activities because 

directors may have a broader view of the industry. Learning from the past mistakes and 

success may create awareness about a particular search path and this may in turn 

encourage decisions on heavy R&D investment and innovation activities (Ahuja et al., 

2008, p. 63). 
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In contrast, some scholars suggest that “extended tenure reduces intra-group 

communication, and isolates groups from key information” (Vafeas, 2003, p. 1044). They 

further depicted that longer serving boards may bring concerns about deterrence among 

shareholders and the business community. Others claimed that for change or adaptation 

to occur, there must be some infusion of fresh blood into organizational context” (Golden 

& Zajac, 2001, p. 1090). Nevertheless, in the long-run directors may become more 

reluctant to pursue decisions of high-risk taking and may prefer moderate level of R&D. 

In other words, long-term tenure may lower the commitment and may reduce willingness 

to innovate (Ahuja et al., 2008, p. 63). However, some scholars suggest that there is a U-

shape result in relation to board tenure and R&D. In fact, there is a conflicting view about 

the impact of board tenure and R&D investment. 

3.5.1.2 Independent board 

Independence of the board has attained great attention as one of the major features of 

board composition. Firms with several dependent board members are assumed to limit 

R&D investment because they fear losing their stakes in risky projects and this can reduce 

a firm’s value. Whereas firms with independent boards are more likely to develop and 

maintain innovative capability because they are less risk averse (Chen & Hsu, 2009, p. 

5). In the same steering, Ashwin et al. (2016. p. 19) argue that both agency theory and 

resource dependent theory predict positive association of independent members on R&D 

investment. They further recognized that firms with several independent board members 

are more likely to advocate for a higher R&D spending budget. Outsiders may be more 

risk tolerant especially when there is a tendency of working together to obtain superior 

knowledge through high-tech, interlock, and this can promote R&D activities regardless 

of its associated risks (Dalziel et al., 2011, p. 1237).  

In addition, independent boards are considered to be more risk tolerant than dependent 

members since they don’t own larger fractions of the shares in the form of compensation 

packages; they can pursue risky but valuable investments such as R&D investment 

(Hernandez et al. 2010, p. 154). Hernandez and his colleagues further explicated that 

independent board members are regarded as more objective than executive ones, because 

insider members may not be willing to critically follow and monitor fellow managers 

since they are part of the management team. This may encourage myopia behaviors and 

lower the effort to pursue long-term oriented projects. Hence, presence of more outside 

directors on the board can reduce myopic nature of executive thereby encouraging active 

involvement in company objectives.  

In contrast, some researchers provide empirical evidence that independent directors are 

negatively and non-significantly associated with R&D investment (Dentsch, 2005, p. 437; 

Kor, 2006, p. 1095). They provide explanations that conflict of interests usually arises 

between outsider board members and the top management team mainly because of power 

struggle. This may hurt R&D strategy, as management will put much effort on 

maintaining their authority rather than focusing on working together (Kor, 2006, p. 1097). 

Furthermore, the study depicts that independent members may discourage R&D spending 

since those members don’t have sufficient knowledge about the firm but instead focus on 

control and monitoring, low cost, effectiveness and performance outcome (Dalziel et al, 

2011, p. 1237). The assumption is that outsider board members monitor and control more 

vigorously than insider members control. Some scholars claim that dependent members 

can easily become morally obliged to managers in situations where social and 

psychological factors may limit their willingness to use controlling power (Dalziel et al., 
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2011, p. 1220). In this case, one can note that there are some competing views regarding 

the association between independent board members and R&D investment.  

3.5.2.0 Influence of board social capital on R&D 

Social capital can be describing as the implicit resource available by virtue of individual 

relationship, which can assist the organization to achieve its goal. It is the form of 

resource, which relates to social structure and are jointly own. (Haynes & Hillman, 2010, 

P. 1146) The social capital entail attributes such social bonding, or tie, networking, 

cognition, reputation and personal relationship with managers, and social standing. 

Board’s social relationship is crucial in decision marking since it affects both individual 

members and the whole board function (Johnson et al., 2011, p. 243). In this context, 

board interlock and ownership status were selected since most companies are not own by 

a single individual, and some board members serves in more than one board. Our study 

opted for these tenure and stock ownership because social factors such as reputation, tie, 

networking and relationships can as well emerge because of board interlock and share 

ownership. Furthermore, other scholars who studied board social capital use interlock and 

ownership as a proxy for social capital (Han et al. 2015; Ashwin et al. 2015). Moreover, 

information about board interlock and ownership are available on the company’s annual 

report publication. As such, specific information relating to board member personal tie, 

reputation, networking, bonding, cognition could not be gather from firm’s annual report 

publication through the methodology we opted for. Additionally, the selected attributes 

can statistically be measured than excluded features and previous research clearly 

demonstrate how board interlock and ownership can be measured. 

3.5.2.1 Board interlock 

Board interlock is formed when a member is serving in more than one board. This type 

of members is regarded as “busy bees” and may not pay close attention to observe the 

behaviors of managers in terms of effective monitoring (Ashwin et al, 2016, p.13). Some 

researchers believe that board interlock may limit R&D investment since they have busy 

schedules and they may not closely monitor myopic actions of managers. Furthermore, 

these members have a shorter time to prepare for board meetings and may retard effective 

communication hence reducing their responsibility. This can escalate agency costs since 

there is limited monitoring and advice given to managers because this type of members 

is busy and less risk tolerant. Managers may take advantage of the board and implement 

projects that benefit them more than shareholders.  

On the contrary, a board member serving in many firms can bring valuable resources from 

the other firm.  Interlock may allow firms to channel knowledge from one firm to another 

through those members giving the firm opportunity to obtain useful information about 

possible R&D opportunities from the external environment (Ashwin et al., 2016, p.13). 

Furthermore, the doubtfulness nature of risky projects such as R&D may force managers 

to turn to external references in order to limit information risks hence interlock members 

may provide better support in this case (Han et al., 2015, 30). It is also argued that 

interlock members provide less costly means of obtaining information, which can be in 

the form of research opportunities, technology and potential market shifts (Dalziel et al, 

2011, pp. 1227-1228). Such information may encourage management to accept risk 

taking and invest in R&D activities for the purpose of operating at the market pace 

requirements.  
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Additionally, when board members sit on more than one firm, there is possibility of 

creating valuable ties and networks thereby exposing these members to other firm’s 

activities that may relate to R&D investment (Han et al., 2015, 30). As a consequence, 

these members may discuss such matters in another firm’s board meeting especially items 

which relate to strategies, or how much funds should be allocated to R&D, or how to 

determine it. Hence, they provide incentives to advise managers to adopt similar strategies 

to tap into future opportunities. As per Han and colleagues, it was concluded that board 

interlock has influence on R&D investment through inter-organizational imitation. They 

further explicated that industrial characteristics can moderate the association between 

board’s interlocks and R&D investment. (Han et al., 2015, 34). 

2.5.2.2 Stock ownership 

Generally, managers are considered as important contributors to R&D investment for a 

corporation but they aren't the only ones who can promote this investment. Shareholders 

have power and they can also be important elements for determining R&D activities since 

they hold wealth and have interests in their firm. In this way, they can safeguard their 

interest by promoting investment that can add value to them. (Hernandez et al. 2010, p. 

154). Some scholars have observed that ownership is crucial in terms of promoting R&D 

investment particularly when board members have invested large wealth in the form of 

stock (Barker & Mueller, 2002, p 782). Hence boards with a large sum of stock may act 

as stewards in good faith and conscientiously implement their responsibilities by 

approving projects which have economic benefit for all stockholders. 

From the agency view, it is argued that board members who own large stocks in a firm 

are not likely to take a decision that might not hurt his wealth (Jensen, 1993). Involvement 

of large shareholders in directing the operation of the firm has been found to be associated 

with high level of R&D investment (Kor, 2006, p. 1093). This is because owners could 

differ from managers in terms of confidence, bias, goals and priorities they have for their 

firm’s future. Members of the board who have significant amount of stock in a corporation 

may be willing to encourage the firm to take a certain level of risk and thereby taking 

actions that threaten the firm but with the aim of attaining greater return (Platt & Platt, 

2012, p. 1142). In this case the boards act as stewards for shareholders and strive for 

projects that benefit him and the other stakeholders. According to Ahuja et al. (2008, p. 

59), firm ownership may have significant influence on R&D investment of a corporation. 

Developing from the agency perspective, shareholders may have different risk 

preferences compared to managers. While shareholders have the possibility of 

diversifying risk in another company's stocks, manager’s rewards, future and other 

associated benefits are bonded on their firm. Any economic disaster resulting from risky 

R&D project may directly affect their future and rewards. Thus owners may advocate for 

more risk taking than what managers would be willing to take. Given its uncertainty and 

complex nature, managers tend to be risk averse and similarly owners with large capital 

tied up in the firm may act like managers and will discourage risky projects. In this 

context, larger ownership concentration in the board may provide incentive for effective 

monitoring and pressure for managers to take risks with futuristic objective or to be less 

risky for fear of losing from uncertain and complex projects. 
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3.5.3.0 Influence of board demographic features on R&D 

Generally, demographic characteristics describe socioeconomic attributes of board 

members as express statistically (Johnson et al., 2013, p. 243). It is categorized in the 

form of age, gender, educational level, race, educational background, size, ethnicity, 

income and level occupation (Johnson et al., 2013, p. 243). Researchers recognize that 

demographic features have influence director’s behaviors, cognition and decision-making 

and this affects the level of a firm’s results in areas such as R&D investment (Johnson et 

al., 2013, p. 238). In this paper, the authors selected board size, age and gender because 

they can be supported by the corporate governance theories discussed in the earlier section 

and statistically can measure as demonstrated in the previous research. For example, 

(Pathan & Faff, 2013; Goodstein et al., 1994; Wiersema & Bantel, 1992), show how this 

attribute can be measured statistically. Moreover, the rest of the demographic aspects such 

as educational level, race, educational background, size, ethnicity, and income and level 

occupation do not have consistent information available on the annual report. Since we 

opted for quantitative research based on the available data, we could not investigate those 

other demographic features using alternative research method. 

3.5.3.1 Board size  

Way back in the 9th century, board size had been a central focus for scholars. From the 

perspective of resource dependent theory, board size is influenced by environmental 

relationship. Hence the board size tends to increase with the size of the firm (Pfeffer, 

1972, pp. 222-223; Johnson et al., 2013, p. 233). Pfeffer claimed that firm performance 

that deviates from the desired board equation is minimal. Board composition and size are 

not separable but are a response from external surroundings (Pfeffer, 1972, p. 226).  

A large number of directors in a board is seen as a way of attaining less costly virtual 

capital. Therefore, this large board provides variety of additional resources that can help 

boost R&D and innovation (Ashwin et al., 2016, p. 14). They claim that a large board is 

positively associated with R&D particularly in terms of providing resources. Zahra & 

Pearce (1989, p. 309) explicate that a larger board may not be easily influenced by the 

managers, which is composed of heterogeneous individuals with multiple skills, 

knowledge and experience. Among other things, larger boards with mostly independent 

directors may be more conductive in discussing company matters that relate to R&D 

investment. Additionally, larger boards can collectively help to acquire more resources to 

enhance firm-level outcomes through R&D activities, in this case grounded on resource 

based theory (Wang & Hsu, 2013, p. 2043). 

The contrary view to this is that a large board may hinder effective communication which 

delays important investment decisions and may not effectively monitor managers and 

thus leading to under investment in R&D (Ashwin et al, 2016, p. 14). According to Jensen 

(1993), a board composed of many directors may bring about the free-rider syndrome, 

social loafing and high cost of coordination. This large board may face difficulties in 

conveying their opinion in the available limited time, since each director may have less 

motivation to get information and control managers giving chance to CEOs to overpower 

the board (Pathan & Faff, 2013, p. 1575).  Larger groups seem to suffer from participation 

problem and may not have easy interaction and discussions among them and this creates 

ineffectiveness in coordination.  
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In general, too small a group and too large a group influences a firm’s value negatively 

indicating a U-shape relationship. Otherwise, resource dependent perspective suggests 

that a larger board brings many people into the boardroom with different ideas, skills and 

experiences. However, in the agency perspective, a smaller group may monitor better, 

enjoy the ability to avoid long discussion and free-rider problem (Platt & Platt, 2012, p. 

1141) 

3.5.3.2 Age of board members  

Age is an important feature because cognitive capability like memory and learning tend 

to disappear with growing age. Younger directors are believed to be open minded to 

engage in innovative activities which involve risk taking behaviors while older directors 

are most likely to have risk avoidance behaviors. Several literatures concluded that older 

executives are resistant to change and younger board members associate positively with 

strategic changes. However, some scholars demonstrated that directors of 50 years and 

above positively associate with strategic change (Johnson et al., 2013, p. 238). Following 

their argument, older directors tend to follow lower growth strategies if compared with 

the younger ones and they are more risk averse because the older directors find it hard to 

cope with change. Furthermore, this director has already earned their living and would 

prefer to avoid risk (Golden & Zajac, 2001, p. 1090).   

Meanwhile other researchers argue that the average age of directors in a firm that cannot 

resist bankruptcy is significantly lower than that of successful firms avoiding bankruptcy, 

suggesting that older directors have valuable experience (Johnson et al., 2013, p. 238; 

Platt & Platt, 2012, p. 1142). Similarly, studies show that firms with younger CEOs have 

great influence on corporate boards to approve higher R&D spending because older 

executives tend to be more conservative (Barker & Mueller ,2002, p 782). This indicates 

that the director’s age might be associated to a conception. Therefore, director’s age can 

be viewed as a double-edged knife, indicating that older directors play an important role 

with experience but are also less risk tolerant (Platt & Platt, 2012, p. 1142).  

Research suggests that older directors tend to be very slow in decision making and seek 

for more information before they can decide (Golden & Zajac, 2001, p. 1090) and this 

lowers inclination towards risky investments like R&D. In this case, older directors may 

take long to approve certain strategies that emphasize change thereby retarding 

investment that can change the organization. In contrast, strategies that encourage change 

require significant skills and experiences that may be provided only by the old board 

members. Younger board members may lack confidence and experience necessary to 

handle risky investments like R&D. This suggests that the extent of a director’s age on a 

firm’s results is ambiguous since it is a proxy for both risk avoidance and experience. 

Given the fact that older age may result into conservatism and resilience to try new ideas, 

a younger board may have more courage to take risks (Platt & Platt, 2012, p. 1142).  As 

such, they have time to serve, do not earn enough, are not resistant to change and learning 

and they may resort to a risky investment that pays off in the future. 

3.5.3.3 Gender diversity   

Women's representation on boards is now an important issue in corporate governance and 

to policy makers. The notion of women representation on corporate boards has been 

linked to positive strategic input, company reputation, significant improvement on board 

processes and contribution to female employees (Burke, 2003, p. 347). In the last decades, 
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it was not easy to carry out research on the role and influence of female directors due to 

several reasons.  First, theoretically there were few linkages to these issues of gender 

diversity, contribution, proportion concept and “bringing change through small wins”. 

Secondly, it was hard to assess and examine the role and contribution of men and women 

and thirdly board processes and composition only represent a fraction of corporate 

governance. (Burke, 2003, p. 347). From the psychology perspective, it is argued that 

loyalty of a group depends on the similarity of group members, therefore gender diversity 

in corporate boards may hinder effective teamwork because of dissimilarity as explained 

in the lower group loyalty (Randøy et al., 2006, p. 6). This may discourage risk tolerance 

because of the disagreement among the dissimilar team. 

However, in recent studies, scholars have found that gender of directors affects board 

cognition, dynamism and decisions that influence the firm’s level of outcome (Johnson 

et al., 2013 p. 239). Bøhren & Strøm (2010, p. 1290) stated that the empirical finding on 

gender diversity is “scanty and conflicting”. Some findings indicate no relationship, 

others found negative association and others indicate positive association between gender 

diversity and firm outcome (Johnson et al., 2013 p. 239). A number of scholars suggest 

that women are more responsible and are consistently more concerned than the men 

especially with the need of others. (Post et al., 2014, p. 425). In this context, Adam & 

Ferreira (2009, p. 291) noted that female directors have higher percentage level of 

meeting attendance than the male and male directors attend more board meetings where 

there is greater diversity. This shows that female directors are more valuable than their 

male counterparts. Research suggests that if women are few in number, the counterpart 

(Johnson et al., 2013 p. 239) ignores their sayings. In this context, gender diversity may 

bring different ideas and keen monitoring of R&D projects in a responsible way. A female 

board member may act as mother to the firm and guide the manager peacefully even 

though it may fail. 

In Sweden, if a company does not reserve 25% of board seats for women directors, the 

company is threatened with the legal requirement for women's directorship in accordance 

with the CG code (Adam & Ferreira, 2009, p. 292; Burke, 2003, p. 347). For example, 

currently Swedish Corporate code (2015, p. 14) advocates for gender balance of corporate 

directors on the board. Meanwhile since 2008, Norway emphasized that companies must 

reserve 40% seats for women representatives on the board otherwise the company faces 

dissolution (Adam & Ferreira, 2009, p. 292; Burke, 2003, p. 347). This shows how 

women are crucial in making decisions within the Nordic (Swedish) business 

environment.  

3.6 Summary of the theoretical framework and the conceptual model. 

From the theoretical framework, several components, which are deemed essential to this 

thesis, were chosen for readers who do not have previous knowledge in this subject. First, 

it was necessary to start with the relevant corporate theories, which explain board features. 

Agency theory argues that the board’s major role is monitoring and controlling behaviors 

of managers. In doing this, the board will align the interests of the managers to those of 

the shareholders. Another important theory is stakeholder’s theory, which explicates that 

boards may direct the managers to act for the benefit of every individual group who have 

interest in the corporation rather than only shareholders profit maximization. Another 

theory, which attempts to explain managers’ behaviors, is stewardship theory. This theory 

suggests that managers are good and they act responsibly for the benefit of long-term 

interest of the corporation. Here the board will not have to control or monitor managers 
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but rather advice. Another theory the authors chose is resource dependent theory, which 

demonstrates that boards are resource providers to the corporation through their human 

capital such as skills, knowledge, networks and experience that they bring to the firm. All 

these chosen theories explicate the role of directors in corporate governance and some 

scholars have tried to link them with R&D investment. 

Furthermore, Corporate Governance and board composition was discussed but with 

particular attention given to the Swedish context. There are some similarities among the 

features of those systems with Scandinavian systems; however, Swedish corporate 

governance is unique with high emphasis on gender diversity, independence and 

consideration of the whole stakeholder. The firm’s stakeholders base this system on trust 

as a way to gain confidence in the corporation. Regarding board composition, the authors 

have discussed the roles and behaviors of board members in relation to R&D investments 

mainly in terms of human capital, social capital and demographic capital.  As explained 

above, board composition of a particular firm seems to have an impact on a firm’s critical 

decisions such as R&D investment. With that, the authors have also explicated in this 

chapter how R&D relates to risk, complexity, learning, change and competitive advantage 

and innovation. Other factors could have been included but time scarcity and limited 

resources could not make this possible. 

Additionally, R&D in Sweden was discussed and literature indicated that Sweden has 

been declining in terms of R&D spending because of the government’s cut on R&D. 

Major players in R&D that put Sweden among the top world rankings were pointed out 

by available literature to be multinational corporations and higher institutions such 

universities. Finally, board human capital in form of tenure and independent, social 

capital in form of interlock and ownership were discussed in relation to the theories and 

previous literature findings. Broad demographic features such as board size, age and 

gender diversity were described in the same way. 

Conceptual model 

Building from the theoretical framework, the authors of this paper developed a conceptual 

model that will serve as part of this research. The model shows how well these theories 

and board composition can best explain R&D investment in the Swedish business 

context.  In other words, this conceptual model will help this thesis to enrich analysis to 

provide both a practical and theoretical contribution as demonstrated at the end of 

introductory chapter. 

 

Figure 6: Conceptualized model for this thesis. 
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CHAPTER FOUR 

4.0 EMPIRICAL STUDY AND PRACTICAL METHOD 

In this section, the authors describe the practical methods based on how data will be 

selected for the study. The data method and processing will be described further in this 

chapter. More so, the explanation regarding the dependent, independent variables and 

how these indicators have been chosen will be presented here. 

 

4.1 Operationalization of the research 

In this section, the authors have defined the variables, measurements of the phenomena 

and possible methods and procedures that have been adopted to test the hypotheses. The 

purpose was to make the theoretical concepts clearly distinguishable, measureable and to 

understand them in terms of empirical observations. 

4.1.1 Variables 

In order to proceed with the statistical analyses, the authors need to define the dependent 

variables, independent variables and the control variables. R&D expenditure is our 

dependent variable and will be examined with the help of variables indicators such as the 

board size, board tenure, age of the board members, gender diversity, stock ownership, 

independent directors and interlock directors and the control variables are the firm size, 

firm age, profitability (ROA) and leverage (D/E). 

4.1.2 Definition of Variables  

As mentioned earlier, the study focuses on investigating if there is any relationship 

between board composition and R&D investments. With the help of multiple regression 

model, R&D investments is put in relation to earlier mentioned factors and shows 

potential relationship between board composition and R&D investments. Variable, 

according to Moore & McCabe, (1998, p.4) is ‘any characteristic of an individual’ and 

can take different values for different individuals. Independent variables are usually 

considered as predictive variables because they seek to explain and predict what is likely 

to happen with dependent variables (Tabachnick & Fidell, 2006, p. 2).  

4.1.3 Dependent Variable 

The dependent variable (Y) is the variable measured in a test and whose movements in 

the regression seek to be explained. The dependent variable depends on the independent 

variables (Tabachnick & Fidell, 2006). In this study, the dependent variable is R&D 

expenditure and is like any other research that uses R&D investments as a good proxy for 

innovation (Hitt et al., 1997). For this study, R&D expenditure is measured as relative 

R&D spending per sale of the firm. Both R&D expenditure and sales are measured in 

million SEK respectively. R&D spending data was collected from NASDAQ OMX 

Stockholm Website for each company. Research and development was computed in ratio 

form and divided by sales, then converted into percentage by dividing R&D ratio by 100 

for each company. The same procedure was applied for 4 years, 2011, 2012, 2013 and 

2014. Then we calculated the average percentage of R&D spending for every company 

over the 4 years. 
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4.1.4 Independent Variables 

The independent variables (X) are explanatory variables, which change over time but are 

not controlled by other measurement factors and are used to explain variation in an 

attempt to test the effects that occur with the dependent variables (Tabachnick & Fidell, 

2006, pp. 119-120). Several variables are used to determine the independent variables in 

this study. In addition, how the variables are measured is presented below.  

The first independent variable for this study is the board tenure. The duration of 

membership in the board covers the influence of board human capital on R&D 

investments. Board tenure is measured as the average number of years a director has 

served on the company board (Chen, 2014, p. 427). Then we will collect for each 

company the number of years of tenure for each director, then we will add the directors, 

cumulate for 4 years, and then calculate the average number of years for the company. 

The second, third and fourth variables covered the influence of board social capital on 

R&D investments. Therefore, the second independent variable is the board interlock. The 

interlock of board relates to the situation where a board member of a firm also serves and 

sits on the board of another firm (Ashwin et al., 2016, p. 13). Board interlock is measured 

as the sum of all interlock board members (Ashwin et al., 2016, p. 15). The interlock 

board data was collected by cumulating the sum of all management roles held by each 

board member. We obtained the average sum of management duties and responsibilities 

of a board member holding and serving in another board. The same procedure was 

repeated for 2011, 2012, 2013 and 2014 for every company.  

The independent director is the third variable chosen for this study. Director’s 

independence is measured as the percentage of the directors that are not employees of the 

company (Xie & O’Neill, 2013, p. 191; Krivogorsky, 2006, p. 196). The independent 

directors are the outsider board members who have no past relationship with the firm and 

are not on the top management but monitor the progress of the firm.  In order to obtain 

the percentage of the outsider board members who are independent of the company, the 

sum of all independent board members was cumulated then divided by the total number 

of the board members for each year, later the average percentage of independent members 

were calculated and obtained for each company for 4 years. 

Ownership is the fourth variable for this study. Executive’s stock ownership is measured 

as the percentage of aggregate company stock held by the firm’s executive directors who 

own more than 5 % of the company’s shares (Hernandez et al., 2010). Affiliated directors’ 

stock ownership was defined as the percentage of aggregate ownership represented by 

affiliated members on the board with more than 5 % of the company’s shares (Hernandez 

et al., 2010, cited in Unified Code on Good Corporate Governance, 2006). We collected 

the number of directors who own more than 5 % of the company’s shares for each year 

and divided by their total number of board members in order to obtain their percentage 

then we cumulated their average for 4 years in terms of percentages for each company as 

well. 

The fifth, sixth and seventh variables cover the influence of demographic features on 

R&D investments. The fifth variable is the board size. Board size is measured by the total 

number of the active directors listed as members of the board (Goodstein et al., 1994, 

p.245). We collected the actual number of the board members by counting the number of 

the directors, employee representative, chairman of the board, CEO and the auditors. 

Then we cumulate the sum and obtain the average for all the 4 years.  
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The sixth variable for this study is age diversity. Age of the board member in this study 

is determined as the sum of the age data of each individual board member. This approach 

was previously used by Wiersema & Bantel (1992, p. 104). We collect the age data by 

summation of all the board member’s age for each year and divided by the total number 

of the board members. Then we obtain the average age of the board members for 4 years 

for each of the companies 

The seventh variable is gender diversity. Gender diversity is measured as the percentage 

of females who sit in the board (Pathan & Faff, 2013). We calculated the gender diversity 

data by summing the number of all females in the board and divided that by the total 

number of the board members for each company. Later we obtained the average 

percentage for 4 years for each and every company. 

4.1.5 Control Variables 

The control variable is a variable that is withheld constantly in the research analysis. The 

purpose is to observe the relationship between the two variables and detect if the result of 

the statistical test was accidental or not and it also shows whether one variable has causal-

effect on the other variables or not. Similarly, if there is variation, then to what extent are 

these variables varying with each other (Saunders et al., 2007, pp. 465-466). Therefore, 

to get a clear understanding on how the board composition affects R&D investment, the 

authors integrated several variables that previously been recognized as determinant 

factors that may influence a firm’s R&D investments due to board composition effects.  

The first control variable is firm size and it is measured as the average book value of total 

assets (Lee & O’Neil, 2003, p. 217). Firm size has been referred to as the potential 

resources and capabilities that firms may use to innovate. Larger firms are seen to have 

greater resources to develop and sustain R&D programs unlike smaller ones (Barker & 

Mueller, 2002, p. 791). We compute the total net book value of assets for each company, 

then we obtain their average amounts for years 2011, 2012, 2013 and 2014. Two 

companies whose balance sheets were prepared using US dollar currency were converted 

into SEK million. Therefore, all the values of total assets for measuring firm size are in 

SEK million. 

Firm age is the second control variable chosen for this study. Firm age imputes that 

innovation is influenced by knowledge accumulation over time. As such, young firms 

have limited capacity to invest on R&D due to the fear of failure at the early ages. Firm 

age is measured by the number of years from which a particular firm was established 

(Hernandez et al. 2010; Xie & O’Neill, 2013). The data for the firm age was collected by 

calculating the life of the firm from the start to 2014. Therefore, we subtracted the 

founding year of the firm from 2014 (E.g. 2014 - firm’s founding year).  

The third control variable chosen is the firm profitability.  Profitability is measured based 

on return on assets (Hawas & Tse, 2016). We obtained the data for ROA in form of ratios, 

later we converted into percentage by dividing the ROA ratios by 100 for each company, 

then we determined the average percentage for 4 years. 

The fourth control variable chosen is leverage (D/E). Firm leverage is measured as the 

book value of debt divided by total assets (Chen, 2014; Yoo & Sung, 2015). We collected 

the leverage in ratios form and then converted into percentage by dividing the ratio value 
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of leverage by 100 for each year for every company. Then we got the average in terms of 

percentage for 4 years for each of the company. 

 

Table 2:  Summary of variables  

Variable   Definition  

R&D Expenditure          Relative R&D spending per sale of the firm 

Board tenure 

Average number of years a member served on the firm’s 

board 

Independent directors 

Percentage of the board members that are not employees of 

the firm 

Board Interlock Sum of all interlock board members 

Stock ownership 

Percentage of board members who own more than 5% of 

company shares 

Age diversity Age of each individual board member  

Board size Total number of board member in a specific firm 

Gender diversity Percentage of female members available in the board 

Firm size Average total book values of firm’s assets 

Firm age Number of years from which particular firm was established 

ROA Net Income/Total Assets (Ratio of ROA) 

Leverage Book value of debt divided by total assets (Ratio of leverage)  

4.2 Hypothesis building 

In order to validate the claim whether there is relationship between some of the board 

composition characteristics and R&D investments, this paper shall test the research 

hypotheses by using the most commonly used statistical methods as espoused by Collis 

& Hussey, 2014, pp. 259-260. In hypothesis, testing one can use sample data to draw 

logical conclusions on the findings of a research study. Hypothesis testing can start by 

making a tentative assumption about a population parameter. This tentative assumption 

is called null hypothesis (Ho) used together with an alternative hypothesis (H1). Null 

hypothesis (Ho) is generally based on the assumption that the claim is true, while 

alternative hypothesis (H1) is formulated to establish if rejection of Ho will provide 

statistical evidence that the stated assumption is correct. The hypothesis procedure uses 

data from the sample to test the two competing statements indicated by Ho and H1 

(Anderson et al., 2009, pp. 337-338). 

The authors will take action to decide for a situation when Ho cannot be rejected and 

when Ho can be rejected. In general, the smaller the P-value the less support it indicates 

for the null hypothesis. In business and management research, a significant P-value of 

0.05 is recommendable (Collis & Hussey, 2014, p. 255). Thus, for this study, small P-

values less than 0.05 will lead to rejection of Ho, while large P-values more than 0.05 

will indicate that the null hypothesis should not be rejected, i.e. the authors shall reject 

Ho if P-value ≤ α (Anderson et al., 2009, p.346). Here, the hypotheses are proposed on 

the independent variables to muse some usually examined features of board members as 

employed to organization R&D investment. 
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4.2.1 Board tenure 

For the board tenure, as built from stakeholder theory perspective, a longer serving board 

may initiate a stronger organization-specific relationship with the firm’s stakeholders. 

This significant networking and stakeholders’ tie may develop confidence among the 

board members to access information from various stakeholders that provide opportunity 

for R&D and innovation (Johnson et al., 2013, p. 243). This paper therefore hypothesizes, 

Ho: Number of years of board tenure and annual amount of R&D Investment are 

independent  

Corr (Board tenure, R&D) =0 

H1: Number of years of board tenure and annual amount of R&D Investment are not 

independent 

Corr (Board tenure, R&D) ≠ 0 

4.2.2 Sum of interlock directors 

Interlock board members have been seen as a way of providing less costly information. 

The information is in the form of research opportunity and shows potential direction of 

market movement. Given the above explanation and basing on resource dependent 

perspective as mentioned in chapter 3 thus, the authors hypothesize; 

Ho: Sum of interlock board members and annual amount of R&D Investments are 

independent 

Corr (Interlock Director, R&D) =0 

H1: Sum of interlock board members and annual amount of R&D Investments are not 

independent. 

Corr (Interlock Director, R&D) ≠ 0 

4.2.3 Percentage of Independent directors 

Independent directors are argued to be less risk averse because they have no ties with 

management and do not conduct major business with the firm. From agency perspective, 

they are known for closer monitoring of myopia behavior of managers that relates to R&D 

budget. Resource dependent theory also suggests that independent directors can bring 

their skill, knowledge and information into the firm (Ashwin et al., 2016. p. 19). Thus the 

authors hypothesize, 

Ho: Percentage of independent board members and annual amount of R&D Investment 

are independent 

Corr (Independent director, R&D) =0 

H1: Percentage of independent board members and annual amount of R&D Investment 

are not independent 

Corr (Independent director, R&D) ≠ 0 
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4.2.4 Percentage of executive director’s stock ownership 

Given the uncertainty and complex nature of R&D, managers with larger ownership tend 

to be risk averse, similarly owners with large capital tied up in the firm may act like 

managers and will discourage risky projects. However, larger ownership concentration in 

the board may provide incentive for effective monitoring and pressure managers for risk 

taking with futuristic objective or to be less risky for the fear of losing from uncertain and 

complex projects because they can diversify risk. Since the board can act as a steward for 

fellow owners, the authors therefore hypothesize; 

H0: Percentage of executive directors’ share ownership and annual amount of R&D 

Investment are independent  

Corr (Share ownership, R&D) =0 

H1: Percentage of executive directors’ share ownership and annual amount of R&D 

Investment are not independent  

Corr (Share ownership, R&D) ≠ 0 

4.2.5 Board size 

For board size, many researchers argue that demographic attributes of board members 

affect the decision making in relation to firm investment. In general, too small a group 

and too large a group influences a firm’s value negatively indicating a U-shape 

relationship (Platt & Platt, 2012, p. 1141). Given the nature of trust among Swedish 

business environment, resource dependence theory is assumed to explain the nature of 

R&D investment. The authors therefore hypothesize; 

H0: Sum of board members and annual amount of R&D Investment are independent 

Corr (Board members, R&D) =0 

H1: Sum of board members and annual amount of R&D Investment are not independent 

Corr (Board members, R&D) ≠ 0 

4.2.6 Age diversity 

Previous studies on age diversity suggest that the extent of director’s age effect on firm 

results is ambiguous since it is a proxy for both risk avoidance and experience. From 

upper echelon perspective, given the fact that older age may result into conservatism and 

resilience to try new ideas, younger board may have more courage to take risk (Platt & 

Platt, 2012, p. 1142), since they have time to serve, do not earn enough, are not resilient 

to change and learning, they may seek for risky investment that may pay-off in the future. 

The authors thus hypothesize; 

H0: Average sum of board member's age and annual amount of R&D Investment are 

independent 

Corr (Board member’s age, R&D) =0 



59 
 

H1: Average sum of board member's age and annual amount of R&D Investment are not 

independent 

Corr (Board member’s age, R&D) ≠ 0 

4.2.7 Percentage of female board members 

Gender diversity may bring different ideas and keen monitoring of R&D projects in a 

responsible way. Female board may act as a mother to the firm and guide the managers 

peacefully to foster projects that increase the value of the firm even though it may fail. In 

Sweden, if a company does not reserve 25% of board seats for women directors, the 

company is threatened by the legal requirement for women's directorship according the 

CG code (Adam & Ferreira, 2009, p. 292; Burke, 2003, p. 347). Hence the authors 

hypothesize; 

H0: Percentage of female board members and annual amount of R&D Investments are 

independent 

Corr (Female board members, R&D) =0 

H1: Percentage of female board members and annual amount of R&D Investments are 

not independent 

Corr (Female board members, R&D) ≠ 0 

4.3 Sampling population 

In this section, the authors describe which data is needed to be gathered for this study and 

the possible method of the approach on sampling. To begin with, population refers to the 

total units of observations i.e. characters of individuals who are in the interests of the 

researchers. Sampling is the integral part of the target population that is selected to 

represent the specific members in the population being studied (Bryman, 2012, p.187).  

The sample consists of all listed companies traded on Stockholm Stock Exchange 

(Nasdaq OMX Stockholm) only. The time period of interest for the analysis and for which 

data will be collected is from 2010-2014. The data in this study is on an annual basis, data 

are collected both manually from annual reports and from Amadeus (Bureau van Dijk) 

database which is found at Umeå University database. R&D investments data is collected 

from Nasdaq OMX Nordic website. This site also contains most of the relevant 

information regarding all the companies listed in the Nordic Stock Exchange Market.  

However, some companies are excluded from the dataset based on several reasons. Such 

reasons include; companies listed on the Stockholm Stock Exchange which have their 

base in another country other than Sweden; companies without R&D activities and 

companies with no information at Nasdaq OMX Nordic website. Therefore, only 

companies with at least consecutive R&D investments information were taken into 

account for the study. There is a total of 327 listed companies found at the site and been 

observed, 12 companies had only one-year R&D information presented at the site, 2 

companies have either not presented or their financial report (pages) were unavailable, 

245 companies had no R&D activity information, making only 80 companies to be 

selected based on condition that R&D investments are presented on their financial reports 

for a year at least. 
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Table 3: Showing the observations of sampling population 

 

 No. of companies 

Total population (R&D)                    327 

Companies without R&D                    247 

Selected for the study 68 

4.4 Data Collection procedure 

In this study the authors analyze information regarding board composition and R&D 

spending of Swedish listed firms. As mentioned earlier, information regarding board 

features and R&D spending including control variables where obtained from annual 

reports and OMX Stockholm website. In order to identify which company is registered 

on OMX Stockholm, data collection started by the use of Amadeus database to select only 

Swedish listed firms. Hence firms that are listed in both OMX Stockholm and in another 

country were excluded since the study does not aim to examine them. Data collection was 

based on the procedure used by the previous research. Annual reports were appropriate 

for our study as data sources because there is no available database for the specific 

component of board composition. Furthermore, annual corporate governance reports 

provide detailed information and it is reliable.  

Considering that the authors are only well versed with English language, some of the few 

presented information about board composition which were in Swedish were translated 

through the use of Google translator. In case the company presented its financial 

information in another currency other Swedish crowns, the amount was then converted 

into Swedish crowns by the annual average exchange rate. The exchange rate was 

retrieved from the Central Bank of Sweden. All our data have been gathered and 

organized in Excel, and the necessary tests were performed afterwards. 

4.5 Data Process 

After the data had been retrieved from the annual report, the first step was to organize the 

data in Excel and necessary calculations were performed while considering the 

measurement criteria used by previous research as mentioned above. For our dependent 

variable (R&D investment) of the selected firms, it was calculated as relative annual R&D 

spending divided by the annual sales for each corporation for all the period in 

consideration. Thereafter the authors used the average of the selected years for further 

analysis.  

Our dependent variables: board tenure was calculated as the average sum of all the years 

a board members have served in a specific firm in a particular period. The independence 

was measured as the percentage of board members who have no dealings with the 

company nor are they employed by a particular firm. Board interlock was measured as 

the average sum of all the board members serving in more than one board for the period 

selected. The authors have also calculated stock ownership as the total average number 

of board members owning at least 5% of the company’s stocks. Age of board members 
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was calculated as an average of the total years of board members for every year in the 

selected period. Board size was measured as the total number of board member in a 

specific firm and gender diversity was measured as the percentage of females in the board 

in a particular firm.  

The control variables: all our control variables where retrieved from the OMX Stockholm 

website in a calculated form except firm age which was measured as the number of years 

since the firm was established. After all the data had been organized and averages 

calculated for the selected period, it was imported to SPSS for the necessary tests as 

explicated in chapter five. 

4.6 Statistical test 

In this section, the goal of the statistical test is to allow the analysts of this paper to 

estimate how confident the results can be. Since this study is based on a convenience 

selected sample, there were assumptions on multiple regression models and calculations 

which might be associated with errors (Bryman & Bell, 2011, pp. 353-354). Therefore, it 

will be important to measure the level of riskiness that can lead to rejection and 

acceptance of the hypothesis through using various statistical tools that will be discussed 

further in this paper. 

4.6.1 Multiple regressive analysis 

Under multiple regressive analysis section, due to the presence of many independent 

variables to test the hypotheses, multivariate regression analysis will be employed in this 

study. The authors have designed multiple regression models to analyze simultaneously 

the effects of association of more than two independent variables and one dependent 

variable (Mertler & Vannatta, 2002, p. 14; Bryman & Bell, 2011, pp. 350-352). More so, 

estimates of the absolute value of R&D expenditure include some control variables to 

mitigate the probability that the experimental variables measure for other effect. In these 

models, the authors did not represent categorical variables as dummy variables due to the 

nature of measurements been adopted for this study. The dummy can be assigned inform 

of a number i.e. 0 or 1 to enable them to be easily quantified. Thus, R&D investment is 

the dependent variable will be tested on the relationships with multiple independent 

variables which is board tenure, age diversity, independent directors, board size, stock 

ownership, and gender diversity. 

4.6.2 Multivariate regression Model  

YZ=β0 + β1XTENURE + β2XINDEP + β3XINTERLOCK + β4XOWNERSHIP + β5XBOARDSIZE + β6XAGEDIVERSITY + β7XGENDER + 

β8XFIRMSIZE + β9XFIRMAGE + β10XROA + β11XLEV + €i 

Where; YZ,’ is predictions of the dependent variable, 

β0; is the intercept 

XTENURE Independent variable representing board tenure 

XINDEP Independent variable representing independent directors 



62 
 

XINTERLOCK Independent variable representing interlock board member 

XOWNERSHIP Independent variable representing stock ownership 

XBOARDSIZE Independent variable representing board size 

XAGEDIVERSITY Independent variable representing age diversity 

XGENDER Independent variable representing gender diversity 

XFIRMSIZE Independent variable representing firm size 

XFIRMAGE Independent variable representing firm age 

XROA Independent variable representing profitability (ROA) of the firm 

XLEV Independent variable representing leverage (D/E) of the firm 

€i;                   Known as error term, this variable capture other factors which influence 

the dependent variable (Yz) other than regressors (Xi). 

4.6.3 Interpretations and practical considerations of multivariate regression 

The goal for this model is to arrive at the set of β values, which is known as regression 

coefficient for the independent variables (X) that bring dependent variable (Y) values 

predicted from the equation as close as possible to the Y values obtained by measurement. 

The coefficients β1, β2, β3, β4, β5, β6, β7, β8, β9, β10, β11, β12, represents the slope of X on Y. 

Multiple regression as seen from the equation has several slope estimations (regression 

coefficients). When the independent variables are correlated with each other, one of the 

slope estimates might be influenced by other slope estimates. In this case, the correlation 

analysis is needed in order to define whether the regression coefficients are reliable. But 

before that the authors consider it is important to go through the practical issues (such as 

multicollinearity, heteroscedasticity, normality test, correlation) which might happen 

during the analysis. 

4.6.4. Multicollinearity 

Multicollinearity is used to test the presence of interactions in a typical situation when 

variable (X) is suspected to have effects on variable (Y), with the influence of other 

variables (Z) which in most cases are known as control variables (Cortina, 1993, p. 916). 

Multicollinearity suggests that several independent variables are closely linked and 

related in one way or another and this usually takes place when the correlation between 

independent variables is non-zero (Cortina, 1993, p. 917). When the correlation among 

those variables is low, then one can assume that it does not influence significantly the 

model’s accuracy. But when variables are highly correlated, then there is a problem of 

multicollinearity. This is because as pointed earlier by Blalock, (1963, p. 233) in a 

situation when the correlation between two or more independent variables is high the 

sampling error of the partial slopes and partial correlations will be quite large. To add on, 

since the collinear variables are identified in this study, then it is very important for us to 

study if there is a causal relationship between these variables. Thus, before conducting 

the regression analysis the authors will do a correlation matrix and see whether there are 

some relationships between independent variables. However, the authors think that an 

additional collinearity test in the SPSS can be considered especially, if multicollinearity 
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risk has been detected further during analysis, the test will be done in order to reduce the 

level of risk that will be found among these variables. 

4.6.5 Linearity 

The linear regression is based on the assumption that the relationship between dependent 

and independent variables are linear. The application of linearity is very important in that 

in most cases Pearson’s (r) takes only the linear relationship among the variables into 

consideration, meaning non-linear relations among variables are ignored (Tabachnick & 

Fidell, 2007, p. 83). It might be checked in the normal p-p plot in SPSS. If the line is not 

straight, then there is a chance that the relationships between the variables are not linear. 

It is important to remember that the violation of this assumption reduces the power of the 

statistical test (Tabachnick & Fidell, 2007, p. 202). 

4.6.6 Normality test 

The purpose of conducting the normality test is to define whether the data is distributed 

normally. Normality of variables can be checked either by use of graphical or numerical 

methods of statistic. However, during normality checking there are two vital components 

i.e. skewness and kurtosis which need to be considered. Skewness checks the level to 

which the distribution is not symmetric around its mean value, whereas kurtosis measures 

the peakedness of the distribution. Therefore, in the actual sense, a normal distribution 

usually should have a zero value of both skewness and kurtosis (Tabachnick & Fidell, 

2007, p. 79). 

Furthermore, it is important to have knowledge on the population value or the actual 

sampling population of the mean in order to be able to test the assumptions. It is also 

recommended by central limit theorem that a larger sample provides normal distributions. 

With the small, unequal samples in the group or outliers it is recommended to make the 

transformation of the variables (Tabachnick & Fidell, 2007, p. 202). In addition, 

Tabachnick & Fidell, (2007, pp. 81-91) postulated that running SPSS Graph to check the 

plots for linearity and homoscedasticity is the best way. They added that if the slope of 

the scatter plot doesn’t look oval and the linearity is not evident then there is 

heteroskedasticity. Therefore, logarithmic transformation in this situation is used in order 

to weaken the strong skewness and outliers in the sample. 

4.6.7 Correlation 

Correlation defines whether there is a tendency of variables to move in the same or in 

opposite directions. Correlation coefficient does not communicate information about 

whether one variable moves in response to another or not. Meanwhile in a situation where 

the variables appear to move in the same direction, it means the variables have positive 

correlation but if they move opposite then the variables have negative correlation 

(Mukaka, 2012, p. 69).  There are two commonly types of correlation that are used by 

researchers during data analyses, they are Spearman’s correlation coefficient and 

Pearson’s correlation coefficient (Hauke & Kossowski, 2011). 

Spearman’s correlation coefficient measure and evaluate the monotonic relationship 

between dependent variable (Y) and independent variable (X). Spearman deal with 

variables that are in the form of ordinal, interval or ratios and the coefficients are based 

on the rank values for each individual variable rather than raw data (Hauke & Kossowski, 
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2011, p.89). While Pearson’s correlation coefficient does not hold the assumptions of 

Spearman’s correlation coefficients rather required the variables to be linear or be in the 

form of ratios, percentage and more so the data should be in parametric form (Hauke & 

Kossowski, 2011).In addition, Mukaka (2012, p. 71) posits that in circumstances where 

the variables appear to be normally distributed then Pearson’s correlation coefficient 

approach is more appropriate to be employed compared to spearman’s correlation. 

Spearman’s correlation is more robust to outliers than is Pearson’s correlation coefficient. 

Hence, for this study, Pearson’s (r) correlation coefficient will be employed to analysis 

the hypothesis, and the choice is further based on the nature of our sample data. Pearson 

(r) correlation coefficients is a numerical index or number that takes the range between -

1 and 1. To interprete, a correlation coefficient of zero (0) shows no linear relationship 

between the variables, which indicates that the scatter plot does not resemble a straight 

line at all, whereas a correlation coefficient of -1 or 1 shows that there is a perfect linear 

relationship (all dots fall exactly on a straight line). Therefore, sign (-/+) in correlation 

coefficient indicates the direction of the correlation. Where (+) means that as values on 

one variable increase, values on the other variable tend to increase. While (-) means that 

as values on one variable increase, values on the other tend to decrease i.e. they tend to 

go in opposite directions (Mukaka, 2012). 

 

Table 4: Below shows the summary of correlation range 

 

Source; (Collis & Hussey, 2014, p.270) 
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CHAPTER FIVE 

5.0 EMPIRICAL FINDINGS AND ANALYSIS 

In this chapter, the results of empirical findings statistics from the sample collected and 

validity statistical tests are presented to the readers. The authors analyze and show the 

result by defining and testing the hypotheses with the help of correlation as a statistical 

tool. The findings are obtained as a result of multiple regression outputs from SPSS. 

 

5.1 Descriptive statistics 

Table 7, provides descriptive statistics for the variables used in this research. The 

statistical summary represents the analyzed data from SPSS in the form of mean, range, 

standard deviation, minimum and maximum. In this section the authors explicate the tests 

employed and present the findings as recommended by Collis & Hussey (2014, p. 226). 

This study includes 68 observations of Swedish listed firms on Stockholm Stock 

Exchange for a four year consecutive from 2011 to 2014.   

Table 5: Represents the summary of descriptive statistics for all the variables. 

  

N Range Minimum Maximum Mean 
Std. 

Deviation 

Statistic Statistic Statistic Statistic Statistic Std. Error Statistic 

Research and 
Development 68 6.1946 0.0035 6.1981 0.275086 0.0998417 0.8233160 

Board tenure 68 6.9524 2.9226 9.8750 6.105717 0.2154390 1.7765557 

Board Interlock 68 9.2500 3.5000 12.7500 6.845588 0.2447893 2.0185841 

Independent 
director 

68 0.8491 0.1509 1.0000 0.741306 0.0173341 0.1429407 

Stock 
ownership 

68 0.7500 0.0000 0.7500 0.137780 0.0155747 0.1284322 

Board size 68 9.2500 4.2500 13.5000 8.408088 0.3260992 2.6890825 

Age diversity 68 18.2083 43.5536 61.7619 54.377306 0.5038784 4.1550877 

Gender 
diversity 

68 0.5390 0.0714 0.6104 0.241674 0.0119645 0.0986616 

Firm size 68 367898.58 55.9500 367954.53 32726.71 9400.595 77519.29 

Return on 
Assets 

68 1.3487 -0.7791 0.5696 0.012688 0.0243829 0.2010666 

firm age 68 144.0000 8.0000 152.0000 46.147059 4.5582882 37.5886076 

Leverage 68 0.0602 0.0115 0.0717 0.021169 0.0011534 0.0095113 

Valid N 
(listwise) 

68             

 

In terms of the dependent variable, the average sample mean of firm’s spending on R&D 

activities is 27.5%, indicating the firms have nearly average level on R&D investments. 

The standard deviation of 9.98% shows that the sample contains relatively many firms 

that vary more or less on their level of R&D spending. The average number of years that 

a board member has been serving at a firm’s board is approximately 6 years per company 

with a standard deviation of 1.77. The length of duration is at least between 2.92 to 9.88 

years approximately, indicating most of the Swedish listed firms are quite similar but vary 

from each other in terms of their tenure. Therefore, the standard deviation of board tenure 

closer to zero indicates that the tenure mean’s predication is relatively appropriate and 
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shows further evidence that the majority of the firms have better average number of board 

tenure which is sufficient to influence the board decisions on R&D spending. 

On average, at least 74% of board members are independent in Swedish listed firms. This 

shows that the majority of board members have no business tie or dealings with a 

particular company while serving as a board member. However, 14.29% of standard 

deviation shows a relative bit of independence variation among the Swedish boards. 

Hence, the level of independent board ranges from 15.09% to 100%. Therefore, this 

depicts that some of the firms have a higher level of complete board independence than 

others. The result also indicates that on an average sum of interlock, the mean is 

approximately of 6.85, standard deviation is 2.02 with a minimum interlock of 3.5 to 

maximum interlock of 12.75. On average at least 6.85 board members of the observed 

Swedish listed firm’s hold managerial roles and sit on another firm’s board. The standard 

deviation also depicts that there is relatively quite a number of variations in terms of board 

interlock. Therefore, such interlock variations are explained by the firm’s size and board 

size as well.  

On average, the number of board members who own at least 5% of the company’s take 

ranges from 0% in larger boards to 75% in smaller boards with a mean of approximately 

13% of large shareholders sitting on board. The size of the board ranges from at least 4 

members to at least 13 members sitting on one board with an approximate mean of 8 

board members. The age of board members ranges from at least 43 to 61 years and with 

an approximate mean of 54 years old. Meanwhile the percentage of female board 

members of the selected firms ranges from at least 7% to 61%, although the mean of 

female directors who sit on the board is only 1.2% indicating that majority of the firms 

have very few ladies on their board. Although some of these statistics might look 

undesirable at first glance, it may be due to the effect of variability as indicated by the 

standard deviation. Board size, interlock and gender diversity have large standard 

deviations of at least 2, 2.6 and 4.1 respectively.  

5.2 The aspects of normality & non-normality and reasons for not transforming 

the data 

 

The general idea of normality has been considered as a mathematic abstraction which 

have no logical linkage with reality, otherwise seemed to be of scientific myths. Though, 

this myth has evolved, transformed and taken further in the perspective of quantitative 

studies. Therefore, the general conclusion is that an observable random variable has to 

meet with normality assumption and in any way the data have to be parametric 

(Holgersson & Shukur, 2001, p.291). The studied by Chou et al. (1998) also asserted that 

the variables being plotted should be normally distributed and meet the assumption of 

normality, if not so, then data will be rejected or have to be recollected. This is because 

any significant departures from normality may have diverse effects on the level of error 

probabilities and then will affect the models. 

The causes for non-normality could be due to extreme value in the sample, overlap of two 

or more process, insufficient data discrimination and value close to zero or a natural limit 

(Dixon, 1953; Tabachnick & Fidell, 2007). Extreme value and data outlier is situation 

when several different populations are mixed in the same sample (Tabachnick & Fidell, 

2007, p. 73). According to Dixon (1953, p.74) explanation was that too many of extreme 

value in the data sampling set always result to skewed distribution not being normally 

distributed. The data must be cleaned up through uses of appropriate measurement errors, 
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data entry and outlier’s removal to solve the problem. However, the data outlier removal 

should be based on clear and valid reason (Tabachnick & Fidell, 2007, p. 77). Also, 

overlap of two or more process of data may cause the variables from being not normally 

distributed because it actually comes from more than one process operators or shifted, or 

from a process that frequently shifts. If two or more data set that would be normally 

distributed on their own are overlapped, data may look bimodal or multimodal. 

Insufficient data discrimination, round-off errors or measurement devices with poor 

resolution can make truly continuous and normally distributed data look discrete and not 

normal. Value close to zero or a natural limit, if a process has many values closes or 

natural limit, the data distribution will skew to right or left. In this case, a transformation, 

such as the box case power transformation, may help make data normal (Dixon, 1953; 

Tabachnick & Fidell, 2007).  

Before performing regression analysis in the SPSS and proceeding with the final 

statistical test, the researchers tested for most extreme data outliers in the samples. Data 

transformation was performed by using natural logarithms transformation to see if the 

data would be much better with little or no outliers after being transformed. Some of the 

variables like firm size, firm age and R&D investment were tested. Firm size had extreme 

figures because the total book value of assets was considered for the measurement. R&D 

investment had two companies with extreme values. The firm age had much variations in 

their figures too. However, unfortunately the effects of data transformation didn’t have 

much positive impact on the variables. R&D spending values changed to negative after 

being transformed, in otherward, to get back to positive value in R&D and some other 

variables, the authors had to make over four times of data transformation therefore, which 

will make it more difficult to interpret the outcome. In fact, R&D value should not be in 

negative since the main aim of this paper seek to investigate the average spending by 

firms on R&D. The purpose of a transformation was to get the sampled data in line with 

the assumption of parametric (such as ANOVA, t test and linear regression) or to deal 

with outliers. Moreover, the authors didn’t remove those two companies which were 

detected to have extreme values of R&D spending, and the reason was due to the fear that 

the number of sampling companies selected for study could reduce. Also, should be 

known that these extreme value in R&D were not the causer for changing R&D value to 

negative after transformation. 

 

O'Hara & Kotze (2010) claims that even though the text book on statistical method in 

ecology and ecology literatures recommend the use of square root transformation to 

normalize the count data (number of individual or species, plant or animal), but still the 

reason for log transforming count data are not clear. Building from these arguments, all 

the independent variables for this study were collected based on the number of individual 

board member within the Swedish listed firms. For instance, stock ownership is one of 

the independent variable for this study and the sample data shows that there are relatively 

many board members with zero share. Therefore, if a process or data has many values 

closes to zero or natural limit, the data distribution will skew to right or left. This could 

also explain why some of the variables such stock ownership, and gender diversity are 

not properly distributed to the center in their histogram after being plotted. Furthermore, 

O'Hara & Kotze (2010) did a studied on count data, where transformation was used to 

verify whether the data will be normalized. However, the results suggested that 

transformation have negative effect on the sample data. In addition, the problem with 

regression of transformation variables is that it can lead to impossible predications such 
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as negative numbers of individual (O'Hara & Kotze, 2010; Tabachnick & Fidell, 2007). 

Since all the independent variables information was gathered from individual board 

member within the corporations. These mentioned factors possessed fears and led to trade 

off decision on data transformations, the feared is that the transformation of data will alter 

and change the meaning and make the interpretation of these variables more complicated 

and difficult for the readers to understand, thereby affect the creditability and reliability 

of results. Thus, to confirm if the data is normally distributed and met with normality 

assumptions the following statistical test were performed using SPSS, which will further 

be explained in this study. 

5.3 Multicollinearity 

The authors decided to check out the coefficients for each variable as illustrated in the 

table below. According to Kim et al. (2007), collinearity should not be considered harmful 

unless the correlation coefficient exceeds 10. If the value of Variance Inflation Factor 

(VIF) and tolerance exceed 10, then the variable is highly associated with collinearity 

which will affect the regression model. Multicollinearity does not appear to be a serious 

problem in interpreting the regression results for this study. In order to measure the degree 

to which the variance of the regression coefficients was inflated by multicollinearity 

problems, the variance inflation factor (VIF) was computed and it demonstrated 

acceptable levels. Even if many variances showed significant correlations, the board 

interlock has VIF of 6.532 and board size has VIF of 8.208 which is the highest figure, 

but they are all still within the range and below 10. Therefore, figures for both tolerance 

and VIF indicate that multicollinearity was not a likely problem to this model. 

 

Table 6: Representation of correlation coefficients for tolerance and VIF for 

multicollinearity 

Coefficientsa 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. 

Collinearity 
Statistics 

B Std. Error Beta Tolerance VIF 

1 (Constant) 2,265 1,622   1,397 0,168     

Board tenure 0,018 0,069 0,040 0,269 0,789 0,658 1,519 

Board Interlock – 0,156 0,125 – 0,384 – 1,250 0,216 0,153 6,532 

Independent director – 0,001 0,893 0,000 – 0,001 0,999 0,599 1,669 

Stock ownership – 0,677 1,015 – 0,106 – 0,667 0,508 0,575 1,740 

Board size 0,031 0,105 0,102 0,298 0,767 0,122 8,208 

Age diversity – 0,025 0,030 – 0,126 – 0,831 0,409 0,626 1,597 

Gender diversity – 0,622 1,090 – 0,075 – 0,571 0,570 0,845 1,183 

Firm size 5,419E-07 0,000 0,051 0,383 0,703 0,814 1,228 

Return on Assets – 1,106 0,559 – 0,270 – 1,978 0,053 0,773 1,293 

firm age 0,001 0,003 0,064 0,428 0,671 0,636 1,573 

Leverage 11,283 11,825 0,130 0,954 0,344 0,772 1,295 

 

5.4 Normality test and linearity 

In order for the researchers to decide the right choice for the hypothesis measurement and 

which test to consider appropriate to analyse the samples, it was important to know 
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whether the data is parametric and normally distributed. Therefore, to meet the objectives 

and to verify if the assumption of normality was satisfied, the use of skewness and 

kurtosis, Shapiro-Wilk and also inspection of histograms, Q-Q plots and box plots for 

each variable is performed (Abdi & Molin, 2007; Doane & Seward, 2011). 

5.4.1 Normality test using skewness and kurtosis 

The normality test was done using SPSS. The Skewness and kurtosis are used to check 

the normality respectively. According to Doane & Seward (2011), the Z values for both 

skewness and kurtosis can take a range of -1.96 to +1.96. Also skewness and kurtosis 

measure should be as close as possible to 0. However, there is no problem with a small 

departure from 0 as long as the measures are not too large compared to their standard 

errors. In other words, skewness and kurtosis values shouldn’t be more than twice their 

standard errors (Collis & Hussey, 2014, p252). Thus as the table below shows, there are 

only few variables which are skewed and kurtotic.   

Table 7: Skewness and kurtosis 

  

Skewness Kurtosis 

Statistic 
Std. 
Error 

Statistic/Std
error 

Statisti
c 

Std. 
Error 

Statistic/Std. 
error 

Research and 
development 

6,095 0,291               20,945 41,531 0,574              72,353 

Board tenure 0,275 0,291                  0,945 -0,956 0,574               -1,666 

Board Interlock 0,635 0,291                 2,182 0,128 0,574                0,223 

Independent 
director 

– 1,375 0,291                -4,725 3,401 0,574              11,152 

Stock ownership 1,858 0,291                  6,385 6,747 0,574              11,754 

Board size 0,372 0,291                1,278 – 1,172 0,574             -2,0418    

Age diversity – 0,408 0,291                 -1,402 – 0,325 0,574               -0,566 

Gender diversity 0,777 0,291                  2,670 1,634 0,574                2,847 

Firm size 3,240 0,291                  0,011 10,388 0,574              18,098 

Return on 
Assets 

– 1,546 0,291                 -5,313 5,140 0,574                8,955 

firm age 1,271 0,291                  4,368 0,636 0,574                1,108 

Leverage 
2,631 0,291                  9,041 11,143 0,574              19,413 

 

5.4.2 Normality test using Kolmogorov-Smirnov and Shapiro-Wilk 

Kolmogorove-Smirnova and Shapiro-Wilk are among the powerful measurements that 

are used to give credibility and reliability on the sample data about normality since the 

violation of normality assumptions could result into invalidation of the data inference and 

interpretation (Shapiro & Wilk, 1965). For Kolmogorove-Smirnova, the board interlock 

was (P= 0.051), independent directors (P=0.086) and gender diversity (P=0.200). For 

Shapiro-Wilk, board interlock was (P=0.053) and age diversity (P=0.118). These 

variables have their P value greater than 0.05 meaning they are free from normality 

problems. However, most variables have P-value less than 0.05, indicating that the data 

are not normally distributed, and further suggests that there are statistical indifferences 

between the normal distribution. Therefore, the table below shows the explanation and 

the values. 
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Table 8: Normality tests using Kolmogorov-Smirnov and Shapiro-Wilk 

Thus, in terms of the Shapiro-Wilk test, the authors assumed that the data are relatively 

and slightly normally distributed since few variables have met with normality 

assumptions. Also, in reality the data are often skewed and kurtotic (Doane & Seward, 

2011). 

5.3.3 Normality tests using histogram 

The perfect normal distribution in the form of bell shape is always difficult to be achieved. 

However, if the values of the variables are fairly close to normal distribution, researchers 

assume that the data have the attributes of normal distribution (Bryman & Cramer, 2005; 

Collis & Hussey, 2014). In this case, it can be recognized from the histogram that the 

variable for this study almost formed a bell shape figure but was slightly not distributed 

as expected. Hence, perfect normal distribution cannot be considered in this case. Another 

way to correct this is to transform the data but data transformation may have some adverse 

effect on the data. 

 

 

 

 

 

  

Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

Research and 

development 
0.371 68 0.000 0.312 68 0.000 

Board tenure 0.108 68 0.048 0.963 68 0.039 

Board Interlock 0.107 68 0.051 0.965 68 0.053 

Independent  0.100 68 0.086 0.909 68 0.000 

Stock ownership 0.142 68 0.002 0.846 68 0.000 

Board size 0.132 68 0.005 0.926 68 0.001 

Age diversity 0.117 68 0.022 0.971 68 0.118 

Gender diversity 0.077 68 0.200* 0.952 68 0.011 

Firm size 0.337 68 0.000 0.476 68 0.000 

Return on Assets 0.228 68 0.000 0.796 68 0.000 

firm age 0.235 68 0.000 0.820 68 0.000 

Leverage 0.153 68 0.000 0.781 68 0.000 

* This is a lower bound of the true significance. 

a. Lilliefors Significance Correction 
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Figure 7: Histogram 

 

As the figure above shows, the distribution of R&D investment data is positively skewed, 

i.e. skewed to the right and does not follow the normality assumption of distribution. This 

distribution indicates that a fairly large number of R&D investments data occurs at the 

left side of the curve while moderately a smaller proportion of the firms’ R&D 

investments data are in the lower right side of the curve. This indicates that the data are 

not evenly distributed because of the existence values seen in the histogram. 

5.5 Linearity 

As explicated in chapter 4, it is crucial to check the linearity of the data.  From the linear 

diagram (Appendix ii), one can examine the linearity through pattern movement on the 

straight-line plot. The data for this study suggests a positive trend, however major 

deviation from the normality exists since the dots are not reasonably close to the line of 

best fit that bisects the chart. This indicates that there is almost no relationship between 

variable Y and X. The closer the dots to the straight-line the stronger the relationship. 

From our data, it can be assumed that no relationship exists between our variables X and 

Y since there is a larger carving along the straight-line from both left and right side. 

5.6 Multiple regression analysis 

To test the relationship between the board composition and R&D investment the authors 

performed regression using SPSS software. The dependent variable was defined earlier 

as Research and development expenditure, while independent variables were defined as 

board tenure, independent directors, board interlock, stock ownership, board size, age 

diversity and gender diversity. Whereas, firm size, return on asset (ROA), firm age and 

leverage were defined as moderating factors.  

 

According to the output result from a multiple regression model, R Square (R2) shows 

that the model had a prediction of 19.3% and looking at the adjusted (R2) the model had 

predicted only 3.4%, which is a fairly good sign even though not to the researchers’ 
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expectations. But according to Tabachnick & Fidell, (2007, p.153), the adjusted R2 

predicts more accurately than R Square (R2). The prediction is quite good according to 

the nature of sample for this study and moreover the researchers were predicting the 

behavior of the board composition upon R&D investment. In addition, small samples of 

data with many independent variables is also another factor to cause inadequate 

adjustment for R2 (Tabachnick & Fidell, 2007, p.154). In most cases, it is possible for the 

adjusted R squared to be zero or negative if a model with insufficient information is fitted 

in a small sample of data. The sample for this study is relatively smaller with only 68 

sample companies that were considered and is more arguable for such prediction to occur. 

R-Squared cannot determine whether the coefficient estimates and predictions are biased 

and whether a regression model is adequate. Thus, for such reasons, other evaluations and 

measures are to be used further for this study. 

 

Table 9:  Model summary for multiple regression  

Model R 

R 

Square 

Adjusted 

R Square 

Std. Error 

of the 

Estimate 

Change Statistics 

R 

Square 

Change 

F 

Change 

df

1 

df

2 

Sig. F 

Change 

1 .439a 0.193 0.034 0.8090789 0.193 1.216 11 56 0.298 

a. Predictors: (Constant), Leverage, age diversity, stock ownership, gender diversity, 

Return on Assets, firm size, firm age, independent directors, board tenure, board 

interlock and board size 

b. Dependent Variable: Research and development expenditure 

 

The table below shows ANOVA results from SPSS which is part of the regression model. 

ANOVA is a test of hypothesis that is used to compare means of a continuous variable in 

two or more independent groups of variables. Here, the focus is on F statistic and the P 

value of the model. The principle is, if the P value for F statistic of overall significant test 

is less than 5%, then the null hypothesis can be rejected and a conclusion drawn that the 

model is good enough. However, for this model F statistic is 1.216 and P value is 0.298. 

These indicate that the independent variables are collectively and slightly significant to 

influence the dependent variable to some extent. But the P value of overall model is 

greater than 5%, which disagrees with the F statistic value.  P value indicates that the 

model is too insufficient to be accepted. However, the arguments can be based on the 

explanations of Anderson et al. (2008) that, if there is no significant P value for the 

individual coefficients in the model, the overall F statistic may not be significant too and 

the test may yield different results as well. Therefore, as the Pearson’s correlation results 

show, there is only one independent variable found to have significant association with 

the dependent variable for this study and that is board interlock which is negatively 

correlated with R&D spending. 

This means that F statistic and P value are all not significantly strong enough to jointly 

influence the dependent variable (Y) for this study. The authors cannot reject the null 

hypothesis since the model has no explanatory power to explain much about these 

variables. This may happen because of collinearity between the independent variable.  

Additionally, the authors carried out collinearity test which indicated no sign of 

collinearity.  In this instance where the model has no explanatory power to predict the 
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variables, one can try to increase the samples. In this paper, the authors took the whole 

population that represents the selected observation. 

Table 10: ANOVA 

ANOVAa 

Model 

Sum of 

Squares df 

Mean 

Square F Sig. 

1 Regression 8.758 11 0.796 1.216 ,298b 

Residual 36.658 56 0.655     

Total 45.416 67       

a. Dependent Variable: Research and development expenditure 

b. Predictors: (Constant), Leverage, Age diversity, Stock ownership, Gender diversity, 

Return on Assets, Firm size, firm age, Independent director, Board tenure, Board 

Interlock, Board size 

 

Thus, the regression equation can be re-written as; 

 

YZ=β0 + β1XTENURE + β2XINDEP + β3XINTERLOCK + β4XOWNERSHIP + β5XBOARDSIZE + 

β6XAGEDIVERSITY + β7XGENDER + β8XFIRMSIZE + β9XFIRMAGE + β10XROA + β11XLEV + €i 

5.7 Testing of hypotheses 

In order to answer the research question, seven hypotheses were developed from the 

previous literatures as discussed by the authors earlier in chapters three and four 

respectively. As recommended by Anderson et al. (2008, p.352), the authors will use both 

P Value Approach and Critical Value Approach to test and validate the claims on these 

hypotheses. P value will guide the researchers on how significant the results are (the 

observed level of significance). While Critical Value Approach will enable the authors to 

establish that the results are significant at stated level of significance.  

For a lower tail test, the critical value serves as a benchmark to determine whether the 

value of the test statistic is small enough to reject the null hypothesis (Anderson et al. 

2008). First, the authors obtained the Z value, which is known as the benchmark according 

to Anderson et al. (2008). The researchers calculated the degree of freedom (68-7=61), 

where; total samples=68, number of independent variables=7, degree of freedom (df) 

=61. Then, the authors determined the values of df= 61 from reading distribution table of 

critical value under 95% confidence level or α=0.05 (Appendix iv). The range for lower 

and upper boundary is between the Z values of -1.6702 to 1.6702. It means any t values 

greater than the Z values shall lead to rejection of Ho, but if the t value falls within the 

range of Z values the researchers will accept Ho.  

5.7.1 Number of years of board tenure and R&D investment 

The first formulated hypothesis is to test the causal relationship between number of years 

of board tenure and annual amount of R&D spending. 

Ho: Corr (Board tenure, R&D) = 0 

H1: Corr (Board tenure, R&D) ≠ 0 
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R&D 

spending 

Correlation Sig.(1-

tailed) 

t-statistic Sig. Lower 

95% 

Upper 

95% 

Board 

tenure 

– 0.090 0.232 0.269 0.789 – 1.6702 1.6702 

Table 11: shows regression model output for board tenure and R&D investment 

From the table above, the result shows that at 95% confidence level, the null hypothesis 

cannot be rejected because error limit is 0.232. The correlation for 68 cases of -0.090 

indicates the negative low value of correlation. However, there is no significant 

association between board tenure and R&D spending. Then, when testing the significance 

relationship to accept the error limit the authors found the amount is far from the 

minimum limit of 0.05. Additionally, one can from the t value that the figure of 0.269 is 

within acceptance boundary of lower and upper Z values of confident level. Hence, the 

authors cannot reject the null hypothesis. The negative low correlation between board 

tenure and R&D spending also indicates that board tenure and R&D spending move in an 

opposite direction. 

5.7.2 Sum of board interlock and R&D investment 

The second hypothesis test is the sum of board interlock and annual amount of R&D 

investment. The correlation between the two variables were extracted from the Pearson’s 

correlation table. Mean and standard error were picked from the descriptive statistics table 

as represented in the table below,  

Ho: Corr (Interlock Director, R&D) =0 

H1: Corr (Interlock Director, R&D) ≠ 0 

 

R&D 

spending 

Correlation Sig.(1-tailed) 
 

R&D Board interlocks 

Board 

interlocks 

– 0.209  0.044 Mean=0.2750 SE=0.244 

Table 12: shows regression model output for board interlock and R&D investment 

At 5% significant level, the null hypothesis (Ho: Corr (Interlock Director, R&D) =0) will 

be rejected because it has P value of 0.044. This means the correlation for 68 samples is 

-0.209. This indicates there is low negative significant relationship between board 

interlock and R&D spending. When testing for the significant relationship for accepting 

the error limit, the researchers found that the P value is below the minimum limit of 0.05. 

Furthermore, the mean of the dependent variable and the standard error for independent 

variable should be closer enough to each other and to zero as well in order for independent 

variable be able to explain the dependent variable. The table above shows that the mean 

for R&D is 0.2750, Standard Error (SE) for average sum of board interlock is 0.244, i.e., 

0.2750 - 0.244=0.031 which is closer to 0. Thus, the smaller standard error of board 

interlock is, the better the predication and it is an indication that the sample mean is a 

more accurate reflection of the actual population mean. 
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5.7.3 Percentage of independent directors and annual amount of R&D investment 

The third hypothesis test is independent directors and annual amount of R&D investment. 

The authors used Pearson correlation table and critical value approach to determine the 

hypothesis.  

Ho: Corr (Independent director, R&D) =0 

H1: Corr (Independent director, R&D) ≠ 0 

 

R&D 

spending 

Correlation Sig.(1-

tailed) 

Std. 

error 

t-

statistic 

Sig. Lower 

95% 

Upper 

95% 

Independent 

board 

– 0.022 0.429 0.893   – 0.001 0.999 – 1.6702 1.6702 

Table 13: shows regression model output for independent directors and R&D investment 

The results between the two variables is shown in the table above. As can be seen with a 

sample of 68 companies, the correlation between the independent directors and R&D 

investment is -0.022, which indicates negative low value of correlation with no significant 

association between the two variables because the P value of 0,425 is greater than 0.05 of 

the error limit. By considering Critical value approach, t statistic has a value of -0.001 

with a P value of 0.999 which is greater than 0.05 as well. Therefore, with this evidence 

all the P values are greater than 5% and the t value is within the lower and upper boundary 

of confidence level, which indicates that the researchers cannot reject the hypothesis. As 

such, the authors shall accept this null hypothesis (Ho: Corr (Independent director, R&D) 

=0). 

5.7.4 Percentage of executive director’s stock ownership and R&D investment 

In this hypothesis, the main objective is to test if the board share ownership greatly affects 

the decision to spend on R&D activities. 

Ho: Corr (Ownership, R&D) =0 

H1: Corr (Ownership, R&D) ≠ 0 

 

R&D 

spending 

Correlation Sig.(1-

tailed) 

Std. error t-

statistic 

Sig. Lower 

95% 

Upper 

95% 

Stock 

ownership 

– 0.010 0.469 1.015   – 0.667 0.508 – 1.6702  1.6702 

Table 14: shows regression model output for stock ownership and R&D investment 

From the table above, the correlation between the two variables of -0.010 indicates a 

negative low value correlation. The P value for our Pearson’s correlation coefficient is 

0.469, which is greater than 0.05 error limit. This indicates further that the percentage of 
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executive director’s stock ownership is too insignificant to influence annual amount on 

R&D investment. In addition, the t statistic value is – 0.667, which lies between the 

acceptance range of Z value of lower and upper boundary of confidence level. Therefore, 

the authors can accept the null hypothesis (Ho: Corr (Ownership, R&D) =0) for this 

study.  

5.7.5 Average sum of board members and annual amount of R&D investment 

The hypothesis is tested to investigate whether the average sum of board members has 

positive association with the annual amount of R&D spending. 

Ho: Corr (Board size, R&D) =0 

H1: Corr (Board size, R&D) ≠ 0 

R&D 

spending 

Correlation Sig.(1-

tailed) 

Std. 

error 

t 

statistic 

Sig. Lower 

95% 

Upper 

95% 

Board size – 0.158 0.099 0.105   0.298 0.767 – 1.6702  1.6702 

Table 15: shows regression model output for board size and R&D investment 

According to the table above, board size and R&D investment correlation is -0.158 and 

this indicates negative low correlation between the two variables. However, the P value 

for both correlation variables and the P value for t-statistic are greater than 5% of error 

limit as can be observed from the table. Hence the researchers cannot reject the null 

hypothesis Ho: Corr (Board size, R&D) =0. More so, the Z-values for the lower and 

upper boundary for confidence interval level indicates that the t value is within the 

acceptable range, hence the null hypothesis can be accepted. In addition, the negative sign 

shows that the average sum of board size has opposing decision with no causal 

relationship with R&D’s opposite direction. 

5.7.6 Average sum of board member’s age and annual amount of R&D investment 

To confirm this hypothesis, the authors tested the correlation to determine if there is 

causal relationship between age diversity in board composition with spending on R&D 

activities by the firms.  

Ho: Corr (Age diversity, R&D) =0 

H1: Corr (Age diversity, R&D) ≠ 0 

R&D 

spending 

Correlation Sig.(1-

tailed) 

Std. 

error 

t-statistic Sig. Lower 

95% 

Upper 

95% 

Age 

diversity 

– 0.127 0.151 0.030   – 0.831 0.409 – 1.6702  

1.6702 

Table 13: shows regression model output for board member’s age and R&D investment 

As seen from the table above, the correlation of -0.127 indicates slightly low correlation 

between the two variables. The P value is 0.151, which is higher than 5% of error limit. 
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This means the authors have to accept the null hypothesis. In other words, both t statistic 

and correlation values together with their P values show that there is a highly insignificant 

correlation to determine the age diversity and annual amount of R&D investments. 

Therefore, this result indicates how the sum of average board member’s age has nothing 

to do with R&D spending but the negative sign indicates how the average sum of board 

member’s age has ability to change the trend of R&D spending. 

5.7.7 Percentage of female board members and annual amount of R&D investment 

To determine the impact of board composition, gender diversity was one of the main 

independent variables used to determine whether spending on R&D activities depends 

greatly on gender diversity or not. Therefore, the hypothesis setting was based to test the 

percentage of female directors/members who actively sit and are presents in the firm’s 

board meetings. The result is as shown in the table below. 

Ho: Corr (Female directors, R&D) =0 

H1: Corr (Female directors, R&D) ≠ 0 

R&D 

spending 

Correlation Sig.(1-

tailed) 

Std. 

error 

t-

statistic 

Sig. Lower 

95% 

Upper 

95% 

Gender 

diversity 

– 0.119 0.168 0.030   – 0.571 0.570 – 1.6702  1.6702 

Table 14: shows regression model output for female board members and R&D investment 

From the table above, the null hypothesis (Ho: Corr (Female directors, R&D) =0) will 

be accepted because the P value is 0.168 which is greater than 0.05. The correlation of -

0.119 indicates negative low value but there is no significant relationship between the 

percentage of female board members and annual amount of R&D investment. There is 

further evidence with t statistic, which has a value of -0.571 and P value of 0.570, which 

is greater than 0.05-error limit. Thus, the t statistic value falls within the Z values of the 

lower and upper boundary of confident level, which makes the authors to accept the null 

hypothesis. 

The result does not meet with the hypothesis objective and shows negative value with the 

mean of female board members of 24.17%. However, the result indicates no significant 

association between the two variables but the mean value prediction shows that female 

board members is slightly below 25% of standard percentage of female members that the 

listed companies are required to have in their board according to Swedish Code of 

Corporate Governance. In addition, the negative correlation value indicates opposing 

directions with R&D spending. Therefore, the researchers can agree that the regression 

model prediction is appropriate to quantify the hypothesis. 

5.7.8 Control variables (firm size, firm age, ROA, & leverage) and annual amount 

of R&D investment 

As mentioned in chapter four, the main concern to include in the control variables in the 

model is to test and detect the impact of these moderators, especially to see if one variable 

has causal-effect on the other variable(s). Therefore, as can be seen in the correlation 

coefficients table output (Appendix i), the moderators for this study which are firm size, 
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firm age, ROA and leverage were all added to regression model and ran with independent 

variables together. The first control variable used was firm size. Firm size was measured 

as the book value of total assets found to have low negative correlation value of -0.004 

and P value of 0,488 which is greater than 5%. This indicates that there is insignificant 

association between the firm size and annual amount of R&D spending in Swedish listed 

firms. However, firm size and directors’ stock ownership have negative association. Also, 

firm size and board size have a positive relationship. This implies that even if firm size 

has no potential ability to influence R&D spending, it is significantly associated with 

other independent variables. 

The second control variable used for this study was firm age. Firm age and R&D 

investment have a correlation coefficient of -0.028 with P value greater than 5%, meaning 

that spending on R&D activities does not depend on the age of the firm. The authors 

identified a positive association between firm age and board tenure, board interlock, board 

size.  Also, firm age is negatively associated with directors’ stock ownership. Thus, firm 

age has no significant influence on R&D investment. However firm age seems to have a 

significant association with board interlock, tenure, size and directors’ stock ownership.  

The third control variable was firm profitability (ROA). The correlation coefficient 

between percentage of ROA and annual amount of R&D investment is -0.310 with a P 

value of less than 5%. This indicates that at 1% level (1-tailed), there is significant 

relationship between ROA and R&D spending. Despite this significant association 

between ROA and R&D spending, ROA is also positively associated with both tenure 

and age diversity at 1% level (1-tailed). Thus, as can be seen, ROA has ability to influence 

both R&D spending and some independent variables like board tenure and age diversity. 

The last control variable used was leverage. Leverage had a low positive correlation 

coefficient of 0.191 with R&D investment. The P value is greater than the error limit of 

5% indicating that there is no significant association between firm leverage and R&D 

investment. However, leverage also has causal relationship with one independent variable 

which is gender diversity. 

The table below shows the statistical test values and results of hypotheses confirmation 

from Pearson’s correlation and regression output. 

 

Variables 

Cases Correlation P 

value 

t 

statistic 

Sig. Results 

Board tenure 68 -0,090 0,232 0,269 0,789 Accept Ho 

Board interlock 68 -0,209 0,044 -1,250 0,216 Reject Ho 

Independent directors 68 -0,022 0,429 -0,001 0,999 Accept Ho 

Stock ownership 68 -0,010 0,469 -0,667 0,508 Accept Ho 

Board size 68 -0,158 0,099 0,298 0,767 Accept Ho 

Age diversity 68 -0,127 0,151 -0,831 0,409 Accept Ho 

Gender diversity 68 -0,119 0,168 -0,571 0,570 Accept Ho 

Table 15: showing regression model output and variables confirmation for hypothesis  
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CHAPTER SIX 

6.0 DISCUSTION  

The authors’ intentions with this chapter is to discuss the findings from the previous 

chapter in relation to the theoretical framework discussed in the earlier chapter. The 

disposition of this chapter follows the same order as the empirical chapter, with 

discussion per the predictor’s variables. This chapter ends with discussion of the control 

variables.

 

6.1 Predictor variables and the hypothesis 

Having performed the relevant statistical tests and reached our empirical findings, the 

authors now answer the research question, which was mention earlier in the introductory 

chapter. This thesis attempts to inquire how board composition can affect R&D 

investment of Swedish listed corporations in the form of board tenure, board 

independence, board interlock, board ownership, board size, age diversity and gender 

diversity. Based on these board features, the study explored which theory can best explain 

the relationship between board composition and R&D investment.  

6.1.1 Board tenure and Hypothesis: Corr (Board tenure, R&D) =0. 

The result indicates that annual amount of R&D investment and board form of tenure are 

independent of each other with very week negative non-significant association. This 

finding further suggests that non-linear relationship exists between these two variables. 

This shows a direction, which suggest that annual R&D investment, decreases with board 

form of tenure. This result is consistent with Kor (2006, p. 1093) who found that board 

tenure associates negatively and is non-linear with R&D intensity. This result also seems 

to agree with the claim that average longer board forms of tenure may be connected to 

rigidity of board members who may not be willing to accept new ideas in the long-run 

(Golden & Zajac, 2001, p. 1090). In other hands, this finding contradicts Barker & 

Mueller (2002, p. 782) who obtained low positive correlation with no significant 

relationship between tenure and R&D expenditure.  

Furthermore, this result might depict why extended board member’s tenure may induce 

less commitment of the board to pursue risky investment decisions as acknowledged by 

Golden & Zajac (2001, p. 1090) in their paper. As the board form of tenure increases, the 

board members may become more powerful and reluctant to approve high-risk 

investments hence the willingness to encourage high R&D investment may be 

jeopardized in the future. However, this finding could be due to influence of significant 

correlation among other corporate governance mechanisms. For instance, there is positive 

significant relationship between board tenure and stock ownership (corr = 0.327), board 

tenure and age diversity (corr = 0.326), return on asset (corr = 0.293) and firm age (corr 

=0.294). Additionally, this weak negative relationship may explain the reason for fear or 

concern that may be arise among other shareholders if someone stay on board for long. 

As such, there is assumption that certain forms of tenure may be linked to unseen self-

serving interests of board members (Vafeas, 2003, p. 1044). Therefore, the result seems 

to be explained more negatively by agency theory rather than stewardship theory. Since 

certain forms of board tenure may indicate agency problem as witnessed in early 2000s 
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(ABB, Skandia or Enron) cases. Lately, the result seems to depict that Swedish boards 

might be refraining from opportunistic behaviors. From this agency perspective, the result 

may show that a rise in board form of tenure may suggest close ties with the management 

team hence undermining the vigilant monitoring function of board to detect myopia 

behaviors of managers (Kor, 2006). In this case, the average form of board members’ 

tenure seems not to depart from stewardship view. Since Swedish CG, code is built on 

trust, and managers’ behaviors seem not to worry firm’s owners to stay longer on boards 

to monitor their own wealth. In fact, Swedish managers are considered one of the best 

managers in the world who maximize their usefulness for the benefit of all stakeholders 

(Thomsen & Conyon. 2012, p. 291). Therefore, board form of tenure does not have 

significant impact on the level of annual R&D investment in the Swedish business 

context.  

6.1.2 Board independence and Hypothesis: Corr (Independent director, R&D) =0 

A corporation’s R&D investment can be subjected to the resource providing and 

monitoring function of independent board members as acknowledged by those two 

theories (Xie & O’Neill, 2013). Resource dependent theory suggests that independent 

board members come to the firm along with skills, experience and external information 

for the firm’s R&D while the dominant agency theory is known as a way of disciplining 

managers who mitigate potential R&D investment (Ashwin et al., 2016, p. 19). The 

finding in this paper however shows that the hypothesized independent relationship 

between percentage of outsider board members and annual R&D investment of Swedish 

firms is insignificant and negatively correlated. Rendering that percentage of independent 

board members and annual R&D investment are not dependent on each other. This non-

significant association may depict the insufficient influence of independent board 

members on R&D investment. This finding is consistent with the findings in previous 

researches such as Dentsch (2005, p. 437); Dalziel et al. (2011, p. 1220); Kor (2006, p. 

1095) but it contradicts findings by Ashwin et al. (2016); Chen & Hu, (2009). This result 

agrees with the explanation that conflict of interest usually emerges between independent 

and top executive members due to power struggle and this fight might hurt R&D 

investment of the firm.  

Furthermore, the insignificant results seem to depict that most Swedish independent board 

members may have had limited tactical knowledge about the firm internal affairs and 

hence could not influence R&D investment (Xie & O’Neill, 2013, p. 198). Among other 

things, our findings might have been influenced by significant correlation of independent 

board members with other independent variables. For example, board interlock (corr =-

0.309), stock ownership (corr = -0.426) and age diversity (corr = 0.444). These findings 

seem to partially, support agency theory, where independent board members are 

considered to monitor more vigorously, are focused on low cost and performance target 

outcomes. The notion is that outside board members always remove managers if their 

yearly-expected targets are not met for couples of years.  This too much monitoring is 

assumed to reduce the wiliness of the managers to present R&D information thus leading 

to information asymmetry because executives hate being monitored (Adams & Ferreira, 

2007). However, in this context, this finding might lean toward friendly board notion as 

demonstrated by (Adams & Ferreira, 2007). Additionally, the insignificant negative 

correlation may also be explained by the resource dependent theory as it suggests that 

independent members feel less obliged to provide their resources to the firm than the 
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executive board members (Dalziel et al., 2011, p. 1220). Hence, they may have low 

interest in the firm thereby limiting their advising role on R&D investment.  

6.1.3 Board interlock and Hypothesis: Corr (Interlock Director, R&D) ≠ 0 

The results regarding number of board member interlock and annual R&D investment 

reveals negative significant association, indicating that R&D seems to depend negatively 

on the number of board interlock. However, this significant relationship is not strong (corr 

= -0.209). These findings contradict Ashwin et al. (2016, p. 13) but are similar to Dalziel 

et al. (2011). It may explain the reason why interlock outside board members have limited 

time to monitor and provide resources since Swedish CG code requires that board must 

be composed of majority independent members. Since most Swedish boards are interlock 

(mean = 6) compared to board size (mean = 8), limited monitoring by the interlock 

members may escalate risk aversion hence influencing R&D investment negatively. As 

resource dependent theory assumes, interlocking board members are known for providing 

relevant information from other firms they sit on board. However, this result is consistent 

with the augment that this type of member may possess less knowledge on how to identify 

effective ways of reducing R&D cost (Dalziel et al., 2011). Therefore, this cannot allow 

this interlock member to exercise full control or provide relevant advice for R&D 

investment and if they try to do so, they might provide unqualified endorsement for R&D 

investment if compared to the insider interlock board members.  

As interlock of the board has low significant effect on R&D investment, countervailing 

influence seems to be at work. For instance, consistence with the behavioural agency 

perspective (Dalziel et al., 2011). Therefore, it might be that interlock board members 

limit risk tolerance, this attitude works together with insufficiency of knowledge, and 

little time they have because they are always busy hence, they cannot support additional 

R&D investment. Leaving other factors constant, this evidence might also be explicated 

by the significant relationship between board interlock and other independent and control 

variables. For example, there exist moderate correlations between board interlock and 

board independence (corr = -0.309), board interlock and stock ownership (corr = -0.477), 

board interlock and board size (r = 0.909), board interlock and age diversity (corr = -

0.252) and control variables firm size and firm age with (corr = 0.246) and (corr = 0.421) 

respectively. Hence both agency theory and resource dependence theory negatively 

explain the role of interlock board members as the results herein indicate. 

6.1.4 Stock ownership and Hypothesis: Corr (Share ownership, R&D) =0 

The outcome shows a negative weak insignificant correlation which is consistent with our 

hypothesized prediction that percentage of board stock ownership and annual R&D are 

independent (corr = -0.010). There is no doubt that there exists no relationship between 

the two variables. The finding is similar to Bøhren & Strøm (2010) who suggested that 

when many corporate governance mechanisms are included in the model the relationship 

becomes weaker.  This result shows inconsistence with the findings by Barker & Mueller 

(2002); Hernandez et al. (2010) who found positive influence of stock ownership on R&D 

investment. Nevertheless, those studies were based on data from more than a decade now 

(1989, 1999 and 2003) and were conducted in some different business settings where 

stock ownership are dispersed. This can explain the reasons for the difference in this 

result.  
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This result seems to depart from the agency view, which suggests that larger ownership 

is risk averse because of their larger stake tied up in the firm. In Sweden, the level of high 

ownership concentration may also lessen the amount of monitoring by the board since 

larger owners are expected to take long responsibility of their firm (Lekvall, 2009, p. 371; 

Thomsen & Conyon, 2012, p. 290). It seems, as board stock ownership incentive does not 

matter in Swedish context in order for the board to align the interest of shareholders they 

represent. In fact, the outcome seems to agree with both stewardship view and 

stakeholders’ theory given that in Sweden, the corporate code is based on trust (comply 

or explain rule). Firm’s motive for betterment all stakeholders seems to prune business 

actions and this increases level of responsibility of the board regardless of how much 

stock they own. The insignificant effect of percentage of ownership on annual R&D 

investment suggests modest effect of board ownership on board interlock (corr = 0.327), 

board interlock (corr = -0.477), board size (corr = -0.514), age diversity (corr = 0.213) 

and firm size (corr = -0.235). Could have also influence this result. 

6.1.5 Board size and Hypothesis: Corr (Board members, R&D) =0 

Similar to Hernández (2010), board size shows negative non-significant statistical 

influence on annual R&D investment. A small or larger board does not affect the 

corporation’s decision to invest in R&D annually. The study’s finding is surprising since 

Ashwin et al. (2016) results indicates that board size positively influence R&D slack. 

Their study explicates board size as one of the most important mechanisms for 

determining R&D funding for Indian firms mainly because of the resource providing role 

which is contrary to the agency view of free rider problem. Our negative insignificant 

finding may suggest that Swedish boards always refrain from power concentration and 

rather strive for jointness, trust and cooperation among them as opposed to the agency 

view of coordination and communication problem with larger board. Smaller boards are 

assumed by agency theory to monitor better thereby reducing agency cost. In Swedish 

context, board size seems not to matter regarding firm’s R&D annual investment. 

Ashwin et al. (2016) also based their study on a different setting and their study was based 

data from earlier time-periods, which can explain the reason why the authors did not find 

any significant association between board size and annual R&D investment in this 

research. The uniqueness of Swedish corporate governance may also play a role in 

explaining this difference. Additionally, there exist significant relation between board and 

other independent, which could have influence the result. For example, board interlock 

(corr = 0.909), percentage of board independence (corr = -0.462), stock ownership (corr 

= -0.514), firm size (corr = 0.31) and firm age (corr = 0.452).  

6.1.6 Age diversity and Hypothesis: Corr (Board member’s age, R&D) =0 

While most studies treat board age and tenure as non-separable, this study examined these 

two board indicators differently. The findings agree with the hypothesized prediction that 

average sum of board member's age and annual amount of R&D investment are 

independent. While there is likely to be positive influence between age and tenure in the 

sample (corr= 0.326), average board age seems to have negative non-significant effect on 

annual R&D investment in Swedish firms (corr = -0.127). The evidence in this paper is 

consistent with Kor (2006) who found non-significant negative moderating effect of 

board age on R&D investment.  
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This result seems to support the explanation, which suggests that the extent to which 

board member’s age predict firm’s outcome is ambiguous since it acts as a proxy for both 

risk avoidance and experience (Johnson et al., 2011, p. 239). This double-edge sword 

explanation seems not to predict annual R&D investment in Swedish business culture. 

Swedish firm’s higher level of R&D investment and innovation cannot be explained by 

board members age. As agency theory suggests, older board members are more 

conservative and resistant to change and risk taking than younger board members. 

Younger board members want to work and earn more than the older ones who seem to 

have earned enough and hence they strive for change through risky R&D investments 

(Platt & Platt, 2012). This agency claim is not supported by these findings. The 

explanation could be based on Swedish culture where income inequality is highly 

discouraged hence; average age could not have impact on firm’s annual R&D investment. 

The authors also noticed that experience and skills of older board members seem to have 

no effect on annual R&D investment contrary to resource dependence perspective. 

Stewardship and stakeholder’s theory seem to explain better that age does not matter 

regarding R&D investment in Sweden, as long as every board member acts in good faith 

with trust and encourages the firm to operate for the betterment of every stakeholder. 

6.1.7 Gender diversity and Hypothesis: Corr (Female board members, R&D) =0 

Results obtained between gender diversity and annual R&D spending reveals negative 

insignificant association (r = -0.119) which is consistent with the null hypothesis that 

percentage of female board members and annual amount of R&D Investments are 

independent. This finding was expected since Bøhren & Strøm (2010) found no 

significant relationship between gender diversity and firm outcome. Additionally, this 

finding is supported by several studies, which argued that gender diversity often has scant 

and conflicting results. For example, Johnson at el. (2013) reviewed several board studies 

and concluded that board gender diversity has mixed evidence. This finding also agrees 

with Randøy et al. (2006) who argued that dissimilarity in intra group might disregard 

loyalty and teamwork. The limited number of female representatives may also explain 

this non-significant effect of gender diversity on Swedish corporate boards for the firm 

examine (mean 24%). Theoretically risky investments such as R&D may be very difficult 

to bring through a thin vain, since the few female views may be undermined by the 

majority counterpart (Johnson et al., 2013 p. 239).  

This insignificant influence may also depict why the Swedish CG code emphasized 

gender equality. That is to say, there must be considerable number of female 

representatives on the board in order to make a significant difference (Johnson et al. 

2013). Both stakeholder’s theory and stewardship seem not to explain the proposition of 

female representation on Swedish boards. Following resource dependent theory, more 

female board members influence firm’s outcome such as R&D project outcome due to 

the high level of commitment in providing the necessary resources. For example, Adam 

& Ferreira (2009) found that female board members have higher level of board meeting 

attendance than the male ones. Nevertheless, the few number of females on Swedish 

corporate boards (mean = 24%) seems to agree with the argument that their views are 

somehow taken for granted because of their limited number. 

6.2. Discussion of the control variables 

In this study the authors have controlled for firm size, return on asset, firm age and 

leverage. The authors controlled for these variables to reduce the impact associated with 



84 
 

the problem of multicollinearity. The results suggest that there is a significant moderating 

effect between annual R&D investment and profitability (return on asset). This can 

explain the notion that firm’s profitability has impact on a company’s level of R&D 

investment (Mezghanni, 2011). However, profitability relates negatively to annual R&D 

investment consistency (Kor, 2006). This implies that as R&D investment increases, the 

profitability of Swedish listed firm’s decreases. This validates the notion that myopia 

managers avoid R&D investment because it depresses profitability in the short run. This 

result also depicts that there exists significant moderating effect of ROA on board tenure, 

showing that as profitability increases, board tenure also increases on average. This agrees 

with the notion that a board will be re-elected if the firm’s performance has improved 

(Mezghanni, 2011). ROA also moderates significantly on age diversity and firm age 

implying that on average increases in both members and firms’ age increases profitability. 

This may be due to experience since as age increases, boards have more experience to 

advise managers to tap appropriate business strategies that can boost profit.  

The rest of the control variables (firm size, firm age and leverage) had no significant 

correlation with annual R&D investment. Theoretically, it reasonably provides evidence 

that Swedish firms do not need to be large in size or established for several years or have 

no debt in order to invest in R&D projects. This finding agrees with Strand & Freeman 

(2013) who demonstrated that in Sweden, jointness, and cooperative advantage is what 

matters to firms. Firm size, firm age and leverage have less major moderating effects on 

R&D investment hence they are not necessary to hinder or trigger firm’s R&D investment 

in Sweden. Among other things, most of the control variables have significant moderating 

effects on some of the selected board characteristics tested. Firm size seems to 

significantly determine the level of board interlock, board ownership, board size, firm age 

and leverage implying that as the firm expands, board tenure and board size increase and 

the firm has more capacity to obtain leverage. However firm size negatively influences 

board ownership depicting that as a firm expands, board member stock ownership become 

more disperse with very few larger stockowners. As mentioned before, a firm need not 

be established for several years in order to invest in R&D. This statement supports the 

non-significant moderating effect of our result. The moderating effect of the control 

variable supports the general view that as the firm expands in size, board size, tenure, 

ROA and leverage are likely to increase which is a reasonable logic of common 

understanding. The finding also depicted that as gender diversity increases, firms take 

less leverage. It is likely to be that female Swedish board members dislike too much 

borrowing. This moderating effect shows the importance of profitability, firm size, firm 

age and leverage on corporate governance mechanisms such as board composition. 

Controlling for their effect was necessary. 
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CHAPTER SEVEN 

7.0 CONCLUSION, SUGGESTIONS FOR FUTURE STUDIES AND TRUTH 

CRITERIA 

The authors acknowledged that it is vital to determine and evaluate the quality of this 

piece of paper work. In this chapter, the authors discuss the quality criteria in order to 

demonstrate how relevancy and demand for quality have been met in the process of 

carrying out this research. 

 

7.1.0 Conclusion remarks 

This study investigates the influence of board composition on company’s annual R&D 

investment of Swedish listed firms from the perspective of agency theory, stakeholders’ 

theory, resource dependence theory and stewardship theory. The examined board features 

include board tenure, independence (human capital), interlock, stock ownership (social 

capital), board size, age diversity and gender diversity (demographic capital). The results 

show negative non-significant association of these selected features except board 

interlock depicting negative significant relationship with annual R&D investment. This 

significant outcome indicates that as board interlock increases, annual firm’s R&D 

investment reduces and this is consistent with the notion of busy directors. Many interlock 

board members in one board may reduce monitoring since they have no time to prepare 

themselves for meetings hence their contribution may be limited. 

The evidence also shows that the selected board characteristics do not directly matter for 

the selected Swedish corporations investigated to invest annually in R&D activities. This 

insignificant results obtained in this paper provide full support to stakeholders’ theory 

and stewardship theory while partially agrees with agency theory and resource 

dependence theory. From the stakeholder’s perspective, Swedish corporate boards seem 

to have friendly dialogues with the firm’s management regarding firm activities. Since 

firms have moral obligations in this business environment and are expected to carry their 

business activities for the benefit of all stakeholders, board composition seems not to 

directly influence a firm to invest in R&D on annual basis. Additionally, Swedish CG 

code is considered as stakeholders’ system and this seem to have greater impacts on 

molding a firm’s behaviors hence encouraging cooperation among firms rather than 

competition.  From the perspective of stewardship, the level of trust in carrying out 

business in the Swedish environment may explain why boards seem not to impact greatly 

on a firm’s investment in R&D. The findings here are supported by the notion that 

managers serve best the interest of all stakeholder where CG system gives them power to 

do so (Lind, 2005). Trusted managers may thus not need the board to put pressure on 

them in order to invest in R&D annually but rather communal well-being leads a firm to 

take healthy risky investments. 

From the agency perspective, the results suggest that less agency costs exist in Swedish 

business context due to higher level of ownership concentration with few major large 

shareholders who are expected to take responsibility for longer time. Separation of 

ownership concern is likely to be less problematic. Therefore, monitoring seems to be 

less vigorous as owners and agents are likely to try to maximize economic objective for 

the benefit of all stakeholders. This less monitoring seems to propel the board not to reject 

the manager’s choice for their preferred R&D investments. Since managers hate 
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monitoring, less monitoring by the board reduces information asymmetry and encourages 

jointness, collaboration and healthy dialogue (Adams & Ferreira, 2007). This finding also 

suggests that board social roles like information flow and networking do not greatly 

influence Swedish level of R&D investment in a corporation. This role could have been 

influenced by the high level of recent globalization in the form of IT in Sweden (Marklund 

et al., 2008). Additionally, the CG system, which encourages Swedish firms to attain 

cooperative advantage, seems to influence the resource providing function of board 

members. Nevertheless, this study cannot conclude that less monitoring or limited 

resource providing function of the board members influences a firm’s annual R&D 

investment. Rather, the high level of Swedish R&D investment and innovation is likely 

to depend on other factors. For example, corporation willingness to invest with the aim 

of mitigating international competitions and potential future shift in demand, the 

willingness of employees (Marklund et al., 2008), culture, cooperation as supported by 

both stakeholders and stewardship theory, R&D may not be encumbered by the board 

members’ features. There effective and good practice of corporate act and governance 

system in Sweden is deemed to play a part in Swedish corporate research. Additionally, 

government policy on corporate R&D investment for 2020 target (European Commission, 

2011), may be one of the factors for Sweden being among the top 3 leaders in R&D for 

innovation. 

7.1.1 Answer to the research. 

As stated in the introductory chapter by the authors, this research applied the concepts of 

board composition beyond independence (Johnson et al, 2013) in which board characters 

are said to influence R&D investment decisions. Based on this starting point, the research 

question was; 

“How does board composition affect R&D investment of Swedish listed firms?” 

This research was intended to analyze and identify whether there exists any association 

between some selected board characteristics and R&D investment in the Swedish context. 

It was further intended to identify which characteristics greatly influence R&D. 

Additionally, this paper was intended to examine which of the major selected corporate 

governance theories can best explicate the effect of the board on the high level Swedish 

R&D investment and innovation. Through the analysis of boards under cross-sectional 

perspective, and with the help of relevant statistical parameters, this paper’s evidence 

affirms that board composition does not fully affect or explain R&D investment in the 

Swedish business environment. Most of the selected board human, social and 

demographic capital had insignificant negative non-linear effect on a firms R&D 

investment on annual basis. The exception was board interlock (social capital) which had 

negative significant effect on a firm’s annual R&D investment. This imputes that as board 

member interlock increases, the level of annual R&D investment decreases. When board 

members start to serve in many firms’ board, the level of the effort, commitment and 

communication reduces and this is likely to affect R&D investment adversely. The non-

significant negative result of board tenure and board independence (human capital), board 

stock ownership (social capital), board size, age diversity and gender diversity offer 

evidence that these board features are not very important regarding the choice of whether 

a firm should invest in R&D annually or not in Swedish business settings practically for 

the selected firms investigated. It further implies that triggering R&D in a firm does not 

depend greatly on board features. 



87 
 

However, as explained in the empirical section, the authors did not fulfill some of the 

statistical assumptions and this may have issues on the results as some error might have 

occurred. Nevertheless, several tests were done to find the right solution, and our results 

should be reliable. However, in the future, it would be better to enrich on the sample and 

use of advance statistical method than the one use in this study. As such, our results still 

indicate that there exists some gab to be bridged in this research context. 

Overall, the authors are contented that the research purpose has been fulfilled since they 

have proven that there exist some negative significant and non-significant effects of board 

features on R&D investment. This study has also shown that board interlock members 

affect R&D investment the most. As explained in the discussion section, agency and 

resource dependent theories had only partial explanations on the nature of a board in 

relation to R&D investment. However, stewardship and stakeholders’ theories best 

explain the selected Swedish board characteristics and the reason for high firm level of 

R&D investment and innovation in Sweden for the firms investigated. This finding 

illustrates that the role played by board members in guiding the firm’s managers in 

allocating resources is based on trust thus confirming that firms need not to focus much 

on board members to invest in R&D but rather pay a closer look at the shifting needs and 

demands of stakeholders.  

7.1.2 Ethical & Social Implication 

From the ethical perspective, these findings may bring some curiosity in the society. 

Particularly, these results may lead to debate about the importance of stakeholder 

corporate governance system and board composition in our society. One can, argue 

whether certain corporate governance system and corporate board molds the behaviors of 

managers to pure R&D investment or whether R&D investment is best enforced 

communally with joint effort from some corporate stakeholders. If board members, who 

are responsible to monitor and provide resource for the firms, do not greatly matter to 

trigger firm’s R&D investment, then what could be driving managers to invest in R&D 

in Sweden? As presented earlier in the theories, some board characteristics appear to have 

greater impact on firm’s level of R&D investment, but this may not be the case with the 

board in certain corporate governance system and business culture. Despite of this, the 

findings should lead to discussions of what it is actually encompass to be a required norm, 

and adhere to it. 

Additionally, it is interesting to take into account the continuous amendment of corporate 

governance system regarding the board composition. This is an interesting point for both 

investors and the society in general, but also to policy makers who may want to promote 

good corporate governance practices. As argued in the above sections, board composition 

may encourage R&D investment, but can also lead to other issues whereby R&D 

investment may be jeopardized. In the context, the current world of globalization keeps 

on shifting the society’s needs and demands, hence, R&D investment and innovation are 

becoming more and more crucial to some corporations to produce solutions to solve these 

fast growing needs and demands. It is therefore important to discuss this matter, as well 

as to discuss about some of the responsible people behind it. One can question whether it 

has now become a norm for firms in this business context to engage their stakeholders in 

their new search. If so, then it sensible for board members to cooperate, have friendly 

dialogue and trust each, and promote best corporate practices which, foster joint effort for 

cooperative-advantage in R&D investment. This is necessary to discuss and reflect from 
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the societal perspective, as otherwise, it is conceivable that board composition embedded 

on trust lose it value for the society. Especially when it comes to honesty and transparency 

issues. If the objective of corporate board is to enhance transparency and to promote firms 

to execute business activities in an honest manner, and for the benefit of firm’s 

stakeholder, then these results are good staring grounds for further discussion. In this 

instance, it is very difficult to observe clearly, what board members actually do regarding 

this matter in context. However, facing the current world challenge of climate change and 

increased awareness for good business practice, the board in a stakeholder corporate 

system may cooperate more and have better dialogue with top management for execution 

of sustainable R&D projects.  This is likely to alter attitudes of opportunistic practices 

over time. 

In most of the developed country like Sweden, one might argue that the whole society are 

now stepping towards adoption of more sustainable and responsible way of living in a 

society, this may require continuous best business practice which require more R&D and 

innovation. Nevertheless, it seems to be something that will take a considerable amount 

of time to be fully achieved. However, as noted, R&D investment is very complex and 

will therefore require trust and cooperation among participant in order to have good 

outcome. Regardless of this, if this is to be considered as key success factor for the firm, 

the board should be ready to evaluate it likely negative and positive footprint on the 

society and environment and them for opt for the projects which are most sustainable. As 

the results indicate, it seems somewhat as board has become less important to influence 

firm annual R&D spending, but this may be the effect of communal joint effort towards 

stakeholders wellbeing. Our discussion should be of importance in forming future 

policies, but it is also something that academia may take into consideration.  

7.1.3 Practical and theoretical contribution  

This study offers additional insight into the functional role of board members on how to 

guide managers for effective R&D investment. This evidence therefore, enables board 

members to initiate friendly dialogue that can create bondage, concrete trust and 

understanding while operating company’s risky investments such as R&D. This is crucial 

especially to firms with high level of R&D activities because trust reduces cost associated 

with unnecessary monitoring of board. This paper further shows that a firm can be 

motivated to act or operate in the perspective of general stakeholders rather than the 

economic notion of profit maximization which is only possible if the CG system gives 

room to a company to do so. This study also shed light on the design and choice of board 

members to be elected especially for R&D intensive industries. Investors need not to 

examine specific attributes for an effective R&D persuasion since R&D has become 

relevant to almost every company in Sweden as they are trying to make differences 

through innovative products and services to increase their world market share. 

The evidence in this research also provides a theoretical contribution to the research area 

in Swedish business environment since most studies carried out relating to the matter 

were undertaken in USA, France, Spain and some Asian countries. Among other things, 

this paper enriches research on internal corporate governance relating to board 

composition and R&D investment. This study empirically argues and indicates the link 

between board capital, R&D investment and four major CG theories in the Swedish 

business context.  This contributes to the knowledge that R&D investment in Sweden 

mainly needs enhancement of effective communication, jointness, trust and cooperation 
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between stakeholders and the firms. This forms the basis which sparks a firms’ ability to 

develop innovative capacity to produce innovative products and services.  

The evidence in this paper adds onto the existing body of knowledge to academicians and 

presents a possible pathway for organizations that desire to have a board that increases 

investment in R&D through friendly dialogue, corporation and trusts. The board, investor 

and firm have to acknowledge trust among themselves and recognize overall 

stakeholders’ need that apply to a particular firm in order to have innovative outcomes 

through R&D investment. This study also provides insights to improve corporate 

governance requirements to regulators and policymakers, who aim to strengthen board 

composition in order to foster R&D and innovation that will improve the quality of all 

stakeholders in general. Policy makers can therefore promote stakeholders CG system 

where trust and concentrated ownership exist. It also provides additional information and 

knowledge to existing literature that certain board characteristics do not matter for firms 

to invest in R&D in an environment where every firm try operate with high level of 

integrity for the benefit of the general stakeholder. Theoretically, this paper provides a 

concrete cornerstone for future studies in unique corporate governance within the 

Scandinavian context.  

7.1.4 Suggestions for future studies 

It is therefore necessary to acknowledge that this research has some limitations, which 

provide useful opportunities for future studies. The first limitation is linked to the nature 

of the samples used, which is relatively small due to the scarce available data on R&D 

investment in Swedish listed firms. The samples only include those firms that have fully 

disclosed their R&D investment amount for the period of 2011 to 2014 hence reducing 

the number of listed firms that could have been included in this study sample. Future 

studies may consider using larger samples consisting of several countries. For example, 

studies in Scandinavian countries or Europe in general can provide comparative 

approaches that can improve on the findings of this study. Secondly, this paper is limited 

to the measurement method used in calculating R&D investment, which can be subjected 

to accounting choice. Future studies may use yearly number of employees or total assets 

rather than annual sales to measure R&D investment as acknowledged by Kor (2006). 

The other limitation relates to the selected board human, social and demographic capital 

(tenure, independence, interlock, ownership, board size, age diversity and gender 

diversity). While these features are relevant, other board characteristics such as board 

meetings, skills, educational background, experience, nationality and the board’s way of 

working can be interesting governance mechanisms to investigate. Furthermore, 

alternative data collection approaches such as surveys and interviews provide additional 

avenues for further investigation in this study area. 

The authors have confined the research to governance issues of board composition, which 

is also limited to selected aspects of board composition. This paper also limits R&D issues 

to only R&D investments. Future studies can engage R&D in many other possible facets. 

Incorporating board composition and managerial features in this research context would 

offer interesting insights into the Swedish form of R&D investment and innovation. This 

is worthwhile for more research that is extensive. Future scholars can explore board 

dynamics processes and how boards actually operate and do their work in relation to R&D 

investment. These aspects might show interesting results on a firm’s R&D investment. 

The authors also encourage future scholars to study how board composition can affect 

credit availability of a firm. This study only examined the influence of board composition 
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on R&D investment. As such further studies can investigate how boards affect R&D 

investment output such as performance, new product introduction and product patents. 

7.2.0 Truth criteria 

The authors of this thesis find it very essential to evaluate and determine the research 

quality. The authors therefore, discuss the truth criteria to demonstrate how this paper 

have achieved the demand for quality in accordance with the academic writing 

requirements. 

7.2.1 Quality criteria 

In the fields of business and social research, quality criteria are one of the most 

considerable requirements that cut across whether qualitative, quantitative and mixed 

study methods, which is likely to be employed by a researcher (Bryman et al., 2008, p. 

262). However, the criteria and the requirements quantitative studies follow and comply 

with often depends upon the nature of the subject of the study and the research paradigms 

the study has adopted (Swanborn, 1996, p. 19). Quality criteria is seen as a source of 

transparency, accuracy and it gives clarity on the final findings for every single study 

(Bryman et al., 2008, p.262). According to the e-survey study and semi-structured 

interviews conducted by Bryman et al. (2008), the result shows that validity, reliability 

and generality are the highest ranked and most appropriate for judging quality in 

quantitative research. Therefore, based on this evidence, the authors have adopted three 

main types of quality criteria for this paper. 

7.1.2 Validity 

Validity is one of the quality criteria, which is concerned with ensuring that the empirical 

measurement instrument and the values obtained from the measured concepts are correct 

and free from random and systematic errors, especially during data collection and 

analysis process (Swanborn, 1996, p. 22). Thus, the study is true if the features of the 

phenomena intended to explain the theories are accurately presented (Winter, 2000). 

In order to obtain the validity in this study, previous studies in the same area were quite 

supportive and more so have been the focus since much of the prior knowledge from 

books, articles and many other relevant materials were used when constructing the 

conceptual model where the hypotheses are derived and developed for this study. The 

authors kept it in mind that the correct measurements and approaches regarding the 

variables and moderators are chosen appropriately and are well presented. The statistical 

software, SPSS and Excel sheets have been used to process and analyze data in the effort 

to measure the relationship between the board composition and R&D investment. Thus, 

the authors believe that these measurements and the methods adopted are valid and they 

have been employed before for the similar reasons and purposes. 

7.1.3 Reliability 

Reliability relates to the situation when the particular result can be reproduced with the 

same or similar research methods and instruments as was adopted before in studying the 

subject. Reliability lays emphasis on consistency and accuracy of results. Therefore, 

reliability estimates the degree to which the measurement of results is very free from 

errors. It becomes vital for a researcher to verify and revise the techniques used in case 
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of inconsistency and inaccuracy in the findings (Golafshani, 2003, pp. 598-599). In 

summary, the more time the findings are replicable, the more stable and confident are the 

results developed and found against the study of the phenomena. Reliability is suitable 

for a quantitative study according to the beliefs of social researchers, because one cannot 

apply the concept of reliability in qualitative study which tends to explore the human 

characteristics (Merriam, 1995, p. 55). And more so, this study is not exploratory in nature 

rather the authors were seeking to understand if board composition has an effect on R&D 

investment. 

Reliability can be confirmed using test-retest technique. In this method, the same sample 

can be tested more than once in order to determine the outcomes. Though some literature 

claims that at times the same results are not likely to be obtained due to some changes in 

the characteristics of respondents, which may lead to occurrence of errors (Golafshani, 

2003, p. 599). Concerning this study, the authors have to adopt test-retest technique due 

to the fact that this is a quantitative study in which the authors are seeking to understand 

if there are correlations that exist between the dependent and independent variables. In 

addition, the authors strongly believe that multicollinearity, heteroscedasticity, linearity 

and normality test were done in order to ensure validity and to free this study out of errors. 

This study has the ability to be replicated if the same or similar methods and measurement 

techniques are applied. Similarly, the authors of this paper did their best to give clear 

views and explanations regarding all the relevant concepts in this study and to clearly 

outline the processes, the authors underwent while collecting data and how these data 

have been approached and analyzed in order to enable the readers to understand. 

7.1.4 Generalizability 

The last chosen quality criteria for this study is generalizability. Bryman & Bell (2011, 

pp.163-165) posits that in Business and Management Research, it is very important that 

findings should be drawn from the same and similar particular contexts in which the 

research was conducted. This goes for each individual researcher who intends to do 

quantitative research. They further emphasized that there should be uniformity in research 

design like the survey questionnaires should be able to withhold the principle of 

generalizability. Quantitative research begins by identifying the population to which they 

wish to generalize their results then draw broad inferences from particular observations 

(Polit & Beck, 2010).   

For this paper, the authors used samples from well-recognized index that represent 

companies with R&D investments. Some of the sample data was excluded due to the 

reasons advanced in the practical methods in chapter four. The authors were able to find 

a broad range in the level of R&D spending by the companies. Board tenure, board 

interlock and board size are quite varying while there is a bit of uniformity in the average 

number/age of board members, percentage of board independence, the nature of 

shareholding and percentage of female directors by the companies. This shows that the 

companies investigated are very different in many aspects and the index represents a 

variety of Swedish listed companies. It can be seen in the sample size that our findings 

are based on 68 companies and this could therefore be arguable when it comes to 

generalizability of results. However, the authors believe that the index used represents the 

industry well and gives a clear overview of percentage of R&D spending by the Swedish 

listed companies. The authors can conclude that the findings are generalizable to Swedish 

listed firms investigated, with R&D spending, and in relation to the selected board 

composition’s characteristics. 
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Appendices 

Appendix i: Showing the Pearson’s correlation coefficients 

 

 

Appendix ii: The linearity graph of normal p-p plot of regression standardized residual 

explains the relationship between X and Y 
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Appendix iii: The sample of the companies with R&D investments and independent 

variables. 
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Appendix iv: The critical values of t distribution 

The critical values of t distribution are calculated according to the probabilities of two 

alpha values and the degrees of freedom. The Alpha (α) values 0.05 one tailed and 0.1 

two tailed are the two columns to be compared with the degrees of freedom in the row 

of the table. 

α (1 

tail)  
0.05  0.025  0.01  0.005  0.0025  0.001  0.0005  

α (2 

tail)  
0.1  0.05  0.02  0.01  0.005  0.002  0.001  

df     

1  6.3138  12.7065  31.8193  63.6551  127.3447  318.4930  636.0450  

2  2.9200  4.3026  6.9646  9.9247  14.0887  22.3276  31.5989  

3  2.3534  3.1824  4.5407  5.8408  7.4534  10.2145  12.9242  

4  2.1319  2.7764  3.7470  4.6041  5.5976  7.1732  8.6103  

5  2.0150  2.5706  3.3650  4.0322  4.7734  5.8934  6.8688  

6  1.9432  2.4469  3.1426  3.7074  4.3168  5.2076  5.9589  

7  1.8946  2.3646  2.9980  3.4995  4.0294  4.7852  5.4079  

8  1.8595  2.3060  2.8965  3.3554  3.8325  4.5008  5.0414  

9  1.8331  2.2621  2.8214  3.2498  3.6896  4.2969  4.7809  

10  1.8124  2.2282  2.7638  3.1693  3.5814  4.1437  4.5869  

11  1.7959  2.2010  2.7181  3.1058  3.4966  4.0247  4.4369  

12  1.7823  2.1788  2.6810  3.0545  3.4284  3.9296  4.3178  

13  1.7709  2.1604  2.6503  3.0123  3.3725  3.8520  4.2208  

14  1.7613  2.1448  2.6245  2.9768  3.3257  3.7874  4.1404  

15  1.7530  2.1314  2.6025  2.9467  3.2860  3.7328  4.0728  

16  1.7459  2.1199  2.5835  2.9208  3.2520  3.6861  4.0150  

17  1.7396  2.1098  2.5669  2.8983  3.2224  3.6458  3.9651  

18  1.7341  2.1009  2.5524  2.8784  3.1966  3.6105  3.9216  

19  1.7291  2.0930  2.5395  2.8609  3.1737  3.5794  3.8834  
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20  1.7247  2.0860  2.5280  2.8454  3.1534  3.5518  3.8495  

21  1.7207  2.0796  2.5176  2.8314  3.1352  3.5272  3.8193  

22  1.7172  2.0739  2.5083  2.8188  3.1188  3.5050  3.7921  

23  1.7139  2.0686  2.4998  2.8073  3.1040  3.4850  3.7676  

24  1.7109  2.0639  2.4922  2.7970  3.0905  3.4668  3.7454  

25  1.7081  2.0596  2.4851  2.7874  3.0782  3.4502  3.7251  

26  1.7056  2.0555  2.4786  2.7787  3.0669  3.4350  3.7067  

27  1.7033  2.0518  2.4727  2.7707  3.0565  3.4211  3.6896  

28  1.7011  2.0484  2.4671  2.7633  3.0469  3.4082  3.6739  

29  1.6991  2.0452  2.4620  2.7564  3.0380  3.3962  3.6594  

30  1.6973  2.0423  2.4572  2.7500  3.0298  3.3852  3.6459  

31  1.6955  2.0395  2.4528  2.7440  3.0221  3.3749  3.6334  

32  1.6939  2.0369  2.4487  2.7385  3.0150  3.3653  3.6218  

33  1.6924  2.0345  2.4448  2.7333  3.0082  3.3563  3.6109  

34  1.6909  2.0322  2.4411  2.7284  3.0019  3.3479  3.6008  

35  1.6896  2.0301  2.4377  2.7238  2.9961  3.3400  3.5912  

36  1.6883  2.0281  2.4345  2.7195  2.9905  3.3326  3.5822  

37  1.6871  2.0262  2.4315  2.7154  2.9853  3.3256  3.5737  

38  1.6859  2.0244  2.4286  2.7115  2.9803  3.3190  3.5657  

39  1.6849  2.0227  2.4258  2.7079  2.9756  3.3128  3.5581  

40  1.6839  2.0211  2.4233  2.7045  2.9712  3.3069  3.5510  

41  1.6829  2.0196  2.4208  2.7012  2.9670  3.3013  3.5442  

42  1.6820  2.0181  2.4185  2.6981  2.9630  3.2959  3.5378  

43  1.6811  2.0167  2.4162  2.6951  2.9591  3.2909  3.5316  

44  1.6802  2.0154  2.4142  2.6923  2.9555  3.2861  3.5258  

45  1.6794  2.0141  2.4121  2.6896  2.9521  3.2815  3.5202  

46  1.6787  2.0129  2.4102  2.6870  2.9488  3.2771  3.5149  
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47  1.6779  2.0117  2.4083  2.6846  2.9456  3.2729  3.5099  

48  1.6772  2.0106  2.4066  2.6822  2.9426  3.2689  3.5051  

49  1.6766  2.0096  2.4049  2.6800  2.9397  3.2651  3.5004  

50  1.6759  2.0086  2.4033  2.6778  2.9370  3.2614  3.4960  

51  1.6753  2.0076  2.4017  2.6757  2.9343  3.2579  3.4917  

52  1.6747  2.0066  2.4002  2.6737  2.9318  3.2545  3.4877  

53  1.6741  2.0057  2.3988  2.6718  2.9293  3.2513  3.4838  

54  1.6736  2.0049  2.3974  2.6700  2.9270  3.2482  3.4800  

55  1.6730  2.0041  2.3961  2.6682  2.9247  3.2451  3.4764  

56  1.6725  2.0032  2.3948  2.6665  2.9225  3.2423  3.4730  

57  1.6720  2.0025  2.3936  2.6649  2.9204  3.2394  3.4696  

58  1.6715  2.0017  2.3924  2.6633  2.9184  3.2368  3.4663  

59  1.6711  2.0010  2.3912  2.6618  2.9164  3.2342  3.4632  

60  1.6706  2.0003  2.3901  2.6603  2.9146  3.2317  3.4602  

61  1.6702  1.9996  2.3890  2.6589  2.9127  3.2293  3.4573  

62  1.6698  1.9990  2.3880  2.6575  2.9110  3.2269  3.4545  

63  1.6694  1.9983  2.3870  2.6561  2.9092  3.2247  3.4518  

64  1.6690  1.9977  2.3860  2.6549  2.9076  3.2225  3.4491  

65  1.6686  1.9971  2.3851  2.6536  2.9060  3.2204  3.4466  

66  1.6683  1.9966  2.3842  2.6524  2.9045  3.2184  3.4441  

67  1.6679  1.9960  2.3833  2.6512  2.9030  3.2164  3.4417  

68  1.6676  1.9955  2.3824  2.6501  2.9015  3.2144  3.4395  

69  1.6673  1.9950  2.3816  2.6490  2.9001  3.2126  3.4372  

70  1.6669  1.9944  2.3808  2.6479  2.8987  3.2108  3.4350  

71  1.6666  1.9939  2.3800  2.6468  2.8974  3.2090  3.4329  

72  1.6663  1.9935  2.3793  2.6459  2.8961  3.2073  3.4308  

73  1.6660  1.9930  2.3785  2.6449  2.8948  3.2056  3.4288  
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74  1.6657  1.9925  2.3778  2.6439  2.8936  3.2040  3.4269  

75  1.6654  1.9921  2.3771  2.6430  2.8925  3.2025  3.4250  

76  1.6652  1.9917  2.3764  2.6421  2.8913  3.2010  3.4232  

77  1.6649  1.9913  2.3758  2.6412  2.8902  3.1995  3.4214  

78  1.6646  1.9909  2.3751  2.6404  2.8891  3.1980  3.4197  

79  1.6644  1.9904  2.3745  2.6395  2.8880  3.1966  3.4180  

80  1.6641  1.9901  2.3739  2.6387  2.8870  3.1953  3.4164  

81  1.6639  1.9897  2.3733  2.6379  2.8859  3.1939  3.4147  

82  1.6636  1.9893  2.3727  2.6371  2.8850  3.1926  3.4132  

83  1.6634  1.9889  2.3721  2.6364  2.8840  3.1913  3.4117  

84  1.6632  1.9886  2.3716  2.6356  2.8831  3.1901  3.4101  

85  1.6630  1.9883  2.3710  2.6349  2.8821  3.1889  3.4087  

86  1.6628  1.9879  2.3705  2.6342  2.8813  3.1877  3.4073  

87  1.6626  1.9876  2.3700  2.6335  2.8804  3.1866  3.4059  

88  1.6623  1.9873  2.3695  2.6328  2.8795  3.1854  3.4046  

89  1.6622  1.9870  2.3690  2.6322  2.8787  3.1844  3.4032  

90  1.6620  1.9867  2.3685  2.6316  2.8779  3.1833  3.4020  

91  1.6618  1.9864  2.3680  2.6309  2.8771  3.1822  3.4006  

92  1.6616  1.9861  2.3676  2.6303  2.8763  3.1812  3.3995  

93  1.6614  1.9858  2.3671  2.6297  2.8755  3.1802  3.3982  

94  1.6612  1.9855  2.3667  2.6292  2.8748  3.1792  3.3970  

95  1.6610  1.9852  2.3662  2.6286  2.8741  3.1782  3.3959  

96  1.6609  1.9850  2.3658  2.6280  2.8734  3.1773  3.3947  

97  1.6607  1.9847  2.3654  2.6275  2.8727  3.1764  3.3936  

98  1.6606  1.9845  2.3650  2.6269  2.8720  3.1755  3.3926  

99  1.6604  1.9842  2.3646  2.6264  2.8713  3.1746  3.3915  

100  1.6602  1.9840  2.3642  2.6259  2.8706  3.1738  3.3905  
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Appendix v: Showing Residual Statistics  

 

Appendix vi: Showing board tenure histogram 
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Appendix vii: Showing board interlocks histogram 

 

 

Appendix viii: Showing independent directors histogram 
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Appendix v ix: Showing stock ownership histogram 

 

 

 

Appendix x: Showing board size histogram 

 



115 
 

Appendix xi: Showing age diversity histogram 

 

Appendix xii: Showing gender diversity histogram 

 


