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1. Introduction 

In the early 2000s corporate governance issues have gained substantially more interest from 

both the public and governing bodies itself due to several corporate scandals of big, well-

known companies such as Enron, WorldCom and One.Tel. These scandals led to a strong urge 

for better governance mechanisms in past decades (Kalsie & Shrivastav, 2016).  The structure 

of these corporate governance mechanisms varies widely across the world, ranging from 

small, insider-dominated boards in Japan to boards including both insiders and independent 

directors in countries such as the United States (Li & Harrison, 2008). Across the world, 

corporate boards are getting more and more criticized for their decisions regarding executive 

pay, takeover offers and diversification. Therefore numerous critics demand a reform of 

corporate governance mechanisms (Li & Harrison, 2008).  

Recent studies about how to improve corporate governance mechanisms include board 

composition, board independence, board size, duality of the chief executive officer (CEO) and 

the frequency of board meetings. However, the most important link for a firm’s shareholders 

to monitor the management is its board of directors (Kalsie & Shrivastav, 2016). No wonder, 

there have been several studies that examined the major aspects of board composition and 

board size. Board composition can be defined as the extent to which there exists independence 

between members of a firm’s board and its CEO (Mandala et al., 2017). On the other hand, 

board size can be defined as the total number of directors on the board of directors of an 

organization (Kalsie & Shrivastav, 2016). 

In this study I will focus on two sub research questions regarding the size of the board to 

explain how board size affects firm performance and how these effects might differ across 

countries: (1) What is the relationship between board size and firm performance in general? 
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And (2) What is the effect of uncertainty avoidance on the relationship between board size 

and firm performance? 

In regard to the first sub research question, board size is seen as an important indicator to 

distinguish between different boards, therefore it seems plausible that the size of the board of 

directors influences firm performance. Furthermore, it is important to understand this 

relationship because corporate boards of directors play a key role in modern companies as 

they are considered one of the most important corporate governance mechanisms to protect 

shareholders interests (Upadhyah, 2015). Corporate boards have the responsibility to monitor 

managerial activities. They design for example managerial compensation schemes that 

encourage managers to take on more risky projects. These kind of compensation schemes 

might be beneficial for stockholders, however it might also hurt existing debt holders when 

managers take on more debt (Upadhyay, 2015). 

In light of the second sub research question, uncertainty avoidance can be defined as the 

response to unstructured and ambiguous contexts (Li & Harrison, 2008). Uncertainty 

avoidance is becoming of increasing interest since boundaries have become more global, 

which has led to more complex and uncertain situations (Barroso et al., 2011). These complex 

situations might affect a firm’s needs for knowledge and expertise in its board of directors, 

which in turn could influence the board size of a firm. 

First, this thesis examines the relationship between board size and firm performance in 

general. To what extent this relationship is positive or negative is still ambiguous. Much of 

the public debate on board size has centered the pressure for a smaller board size (Guest, 

2009). Although it is frequently argued that larger boards initially facilitate key board 

functions, several previous studies point out that there is a certain threshold where large 

boards start suffering from coordination and communication problems which decreases board 
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effectiveness (Yermack, 1996 ; Guest, 2009 ; Chintrakarn et al., 2017). In this line of thought, 

Yermack (1996) argues that smaller boards are more effective in monitoring managerial 

activities which in turn improves firm performance. On the other hand, some studies find a 

positive relationship between board size and firm performance. For instance, O’Connel & 

Cramer (2010) state that a smaller board size might lead to lower group cohesion and a 

greater level of conflict. Furthermore, Hillman & Dalziel (2003) argue that the board of 

directors is a provider of resources such as legitimacy, advice and counsel. By increasing the 

size of the board, a firm can increase its access to these resources. 

In this thesis, I find evidence for a positive relationship between board size and firm 

performance. This evidence is found using an unbalanced global sample of 1,143 firms and a 

total of 9,189 observations. In the empirical model I include, besides the dependent variable 

return on assets and the main explanatory variable board size, several other variables such as 

uncertainty avoidance, firm size, age, research and development and leverage. The coefficient 

for board size is statistically significant and positive at the 1% level. This implies that board 

size positively influences firm performance. 

Since matters such as board structure, board size, CEO compensation schemes and market 

globalization increasingly call for a reform of international corporate governance 

mechanisms, it is important to understand how these mechanisms vary across countries (Li & 

Harrison, 2008). If a board’s structure expresses the culture of a society, then it may be related 

to cultural dimensions. Therefore, to contribute to the existing literature about board size and 

firm performance, I will not only examine the relationship between board size and firm 

performance but I will also take a country characteristic into account in this relationship, 

namely uncertainty avoidance. The level of a country’s uncertainty avoidance is derived from 

the Hofstede index (1984). As the effect of uncertainty avoidance on the relationship between 

board size and firm performance has not been investigated before, examining relationship can 
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be a valuable contribution to the existing literature. In this study I find significant results for 

the uncertainty avoidance variable which implies that uncertainty avoidance affects the 

relationship between board size and firm performance. 

Finally, I try to contribute to the literature by examining whether the most recent financial 

crisis affected the relationship of board size and firm performance. I do not find significant 

results that the crisis influenced the relationship between board size and firm performance. 

This might be explained by the sample composition used in the current study. 

In the remainder of this paper I will examine this relationship by analyzing data of firms over 

the period of 2006 till 2016. First of all, in section 2, I will elaborate on previous literature 

related to board size, firm performance and uncertainty avoidance. Further, based on 

theoretical arguments, hypotheses are formulated in this section. Subsequently, in section 3, 

the data and methodology are described and discussed. In section 4, I will present and discuss 

the results that I have found. Finally, section 5 provides a conclusion and recommendations 

for future research. 

2. Theoretical background and hypotheses 

In this section, the focus is placed on the two sub research questions as stated in the previous 

section: (1) What is the relationship between board size and firm performance in general? 

And (2) What is the effect of uncertainty avoidance on the relationship between board size 

and firm performance? I will first discuss previous literature. Subsequently, I will use the 

literature to support the hypotheses regarding the two sub research questions stated above. 

2.1 Board size in theory 

The board of directors has two key responsibilities: monitoring management and advising 

management (Nguyen et al., 2016). It serves as a source of advice and counsel (Mace, 1971). 
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Furthermore, the board of directors acts in crisis situations when a change in management 

becomes necessary. Given their multifaceted tasks it seems plausible that the board of 

directors impacts firm performance (O’Connel & Cramer, 2010). There are several theories 

on the relationship of board size and firm performance (Kalsie & Shrivastav, 2016). As the 

relationship between the board of directors is varied and complex there is no single theory to 

explain the pattern of links between board size and firm performance (Jackling & Johl ,2009). 

Firstly, there is the agency theory which is among the most recognized theoretical approaches 

in previous research regarding the contribution of boards (Muth & Donaldson, 1998). This 

theory implies that a board with a large number of directors increases firm performance. One 

of the key implications of the agency theory is that shareholders lose effective control of large 

firms when they grow in size (Muth & Donaldson, 1998). This is due to retirement of initial 

leaders. The retirement of initial leaders leads to a dispersion of shareholdings where the void 

is filled by insiders that are running the daily activities of the firm. As professional managers 

are the only ones that have the knowledge necessary to operate the company, they gradually 

gain effective control (Muth & Donaldson, 1998). This process leads to a separation of 

ownership and control where managers gain power and might feel free to pursue their own 

goals. When shareholders are unable to engage in management, it is the responsibility of the 

board of directors to represent shareholder interests (Muth & Donaldson, 1998). The interests 

of shareholders can be compromised if managers choose to pursue their own interests at the 

expense of organizational profitability. Therefore it is often argued that the board of directors 

can be seen as a representative of the various stakeholders and shareholders of the company 

for monitoring performance and controlling activities of the managers (Kalsie & Shrivastav, 

2016). In this role as a representative, the board of directors’ responsibility is to reduce 

problems associated with the separation of ownership and control by acting to ensure that the 

actions of managers serve shareholders interests. If necessary, for example when the strategies 
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of incumbent managers are ineffective, directors are expected to undertake actions, such as 

replacing managers to improve firm performance (Hillman et al., 2000). As a large board of 

directors consists of more directors who work towards monitoring and controlling the 

performance of managers, agency costs are reduced with a larger board size (Hillman & 

Dalziel, 2003). Therefore, agency theory implies that firm performance is positively affected 

by board size (Kalsie & Shrivastav, 2016). In line with this, Boone et al. (2007) find evidence 

that board size is positively related to measures of private benefits that are available to 

insiders. They argue that there is a trade-off between firm-specific benefits of increased 

monitoring and the costs of such monitoring. 

Secondly, there is the resource dependence theory. The resource dependence theory agrees 

with the agency theory that a larger board improves firm performance. The fundamental 

starting point of this theory is that organizations attempt to exert control over their 

environment by co-opting resources needed to survive (Muth & Donaldson, 1998). This 

theory sees the board as a provider of resources such as legitimacy, advice and counsel 

(Hillman & Dalziel, 2003). According to the resource dependence theory, these resources, 

often referred to as board capital, increase with board size. In addition, the resource 

dependence theory implies that the board of directors plays a distinct role in providing 

essential resources and in securing these resources through linkages to the external 

environment (Hillman et al., 2000). The resource dependence theory proposes that the board 

of directors is a mechanism for reducing transaction costs associated with environmental 

interdependency, helps managing external dependencies and reduces environmental 

uncertainty (Hillman et al., 2000). Therefore, the resource dependence theory implies that 

board size is positively related to firm performance.  

Although the board of directors may perform both the agency role and the resource 

dependency role, they are still distinct from another. As mentioned above, the board of 
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directors serves to connect the firm with external factors which generate uncertainty and 

external dependencies in the resource dependence role. A board of directors who serves to 

link the firm with its external environment may reduce uncertainty. However, in case of the 

resource dependence theory, it may do more than just reducing uncertainty. The board of 

directors also brings additional resources to the firm. For example, information, skills and the 

access to key constituents such as public policy decision makers, buyers and suppliers 

(Hillman et al. 2000). The extent to which the board of directors leads to increased firm 

performance depends on how valued the mentioned additional resources are. Taken together, 

the agency theory and the resource dependence theory signify the existence of a positive 

relationship between board size and firm performance (Kalsie & Shrivastav, 2016).  

Thirdly, there is the stewardship theory. The stewardship theory argues that a smaller size of 

the board of directors leads to a more effective management. This theory is an alternative to 

the agency theory and offers opposing predictions about the effect of the board of directors on 

firm performance. The stewardship theory is based on seeing managers as a “steward” rather 

than as entirely self interested individuals (Muth & Donaldson, 1998). The agency theory 

assumes that managers act in their own interest and neglects the existence of the possibility 

that other more neutral and regarding behaviour exists. In contrast, the stewardship theory’s 

main assumption is that managers, when left on their own, act as responsible stewards of the 

assets that they control (Kalsie & Shrivastav, 2016). The stewardship theory implies that there 

are several non-financial motives that motivate managers to act as responsible stewards such 

as the need for achievement and respect for authority and recognition (Muth & Donaldson, 

1998). It views managers as interested in achieving higher performance and implies that 

managers are capable to have a certain level of discretion to act for the benefit of the 

shareholders. Reallocation of corporate control to managers by decreasing board size might 

lead to increased firm performance as it reduces firm complexity (Kalsie & Shrivastav, 2016). 
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The stewardship theory predicts that firm value can be expected to be maximized when the 

structure of the firm facilitates effective control by the management (Muth & Donaldson, 

1998). In general, a smaller board reduces complexity and facilitates effective control, thus 

the stewardship theory implies that there is no need for a large board to supervise 

management performance. Instead, a smaller board size might positively affect firm 

performance. 

2.2. Previous studies about board size and firm performance 

In the past few decades, the board of directors is the paramount governance mechanism in 

firms (Chintrakarn et al., 2017). Not surprisingly, there have been numerous studies about 

how board size affects firm performance. Chintrakarn et al. (2017) for example examine the 

effect of board size on firm performance by looking at the director-age population in the US. 

Their argument is that firms located in a state with a larger director-age population have a 

larger board size. Chintrakarn et al. (2017) indeed find a positive relationship between the 

director-age population and board size. In addition, they also examine the effect of board size 

on firm performance. They find a negative relationship between board size and firm 

performance. In particular, a larger board size reduces return on assets, return on equity and 

the earnings before interest and taxes ratio.  

The findings of the study of Chintrakarn et al. (2017) are in line with the findings of Yermack 

(1996), who argues that smaller boards are more effective in monitoring managerial activities. 

Using Tobin’s Q as an approximation of market value, Yermack (1996) finds an inverse 

relation between board size and firm performance by examining over 400 large US 

companies. Using Tobin’s Q is arguably not the best way to measure firm performance as this 

variable captures growth opportunities. Hermalin & Weisbach (1988) state that it is better to 

use accounting measures of performance instead of equity-market-based measures because 
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these measures capture managerial efforts better. Furthermore, the findings of Yermack 

(1996) do not extent to relatively small firms as he does not find a consistent association 

between board size and firm value when the size of the board is below six. This is as he 

recognizes due to the fact that his sample is dominated by mainly large firms. Eisenberg et al. 

(1998) however strengthen the findings of Yermack (1998). They contribute to the literature 

by investigating the effect of board size on firm performance for small Finnish firms. In their 

study, Eisenberg et al. (1998) find a negative correlation between a firm’s profitability, 

measured with return on assets (ROA) and its board size.  

In the study of Cheng (2008), empirical results show that a larger board of directors pursues 

conservative investment policies and that its decision outcomes are only moderate. Cheng 

(2008) examines over 1,250 firms covered in the Investor Responsibility Research Center’s 

(IRRC) on corporate directors over the period of 1996-2004 and establishes this relation for 

monthly stock returns, annual return on assets and Tobin’s Q. His findings are consistent with 

the argument that it takes more compromises for a larger board to reach consensus. As a 

result, decisions of larger boards are in general less extreme, leading to less extreme corporate 

performance. This seems to be in line with the stewardship theory that implies that smaller 

boards are more effective in decision making. 

In contrast, Tulung & Ramdani (2018) find a positive relationship between board size and 

BPD (regional development bank) in Indonesia. They find significant results using an OLS 

regression and therefore they argue that board size has a positive effect on firm performance. 

Furthermore, Jackling & Johl (2009) investigate Indian firms and find results that indicate a 

significant and positive relation between board size and firm performance. Overall, they argue 

that their results provide strong support for the resource dependence theory that an increasing 

number of directors in the board provides a larger pool of expertise. This is in line with Van 

den Berghe and Levrau (2004), who argue that larger boards have more knowledge and skills 
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at their disposal than smaller boards. A more recent study by Topal & Dogan (2014) uses data 

of 136 Turkish firms in the manufacturing industry and finds a positive and significant 

relationship between board size and a firm’s return on assets. In other words, firm 

performance increases when the board size increases. However, they do not find a significant 

relationship between board size and Tobin’s Q. 

Coles et al. (2008) examine US firms over a period of 1992 – 2001 and argue that certain 

classes of firms are more likely to benefit from larger boards. These firms tend to be complex 

and more diversified across industries, are large in size, or have high leverage. Because of 

increased complexity these firms have greater advising requirements. Therefore, they are 

more likely to benefit from a larger board of directors, particularly in case those directors are 

from the outside and possess relevant experience and expertise. Coles et al. (2008) find 

empirical results that are consistent with this hypothesis. They find that complex firms indeed 

have a larger board with more outside directors. In line with the findings of Coles et al. 

(2008), García Martín & Herrero (2018) imply that firms have become more complex over the 

years. Additionally, by investigating several Spanish firms, they find a positive relationship 

between firm performance and board size. 

Upadhyay (2015) partially agrees with Yermack (1996), Cheng (2008) and Eisenberg et al. 

(1998) by arguing that smaller boards monitor managers more effectively and therefore 

protect shareholders interest better. However, he argues that in this case debt holders are more 

likely to worry about the capital that they have invested. Upadhyay (2015) therefore argues 

that firms with a greater amount of long-term debt in their capital structure might benefit from 

having a larger board as this will help them to reduce their cost of debt. Coles et al. (2008) 

recognize that different firms require different sets of advice.  
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Taking into account the above discussed pros and cons of having a small or a large board of 

directors, it can be argued that board size might both positively or negatively affect firm 

performance.  

Based on this, the following hypotheses will be tested: 

Hypothesis 1a: Board size positively affects firm performance 

Hypothesis 1b: Board size negatively affects firm performance 

2.3. The effect of uncertainty avoidance on the relationship between board size and firm 

performance. 

Uncertainty avoidance can be defined as the response to unstructured and ambiguous contexts 

(Li & Harrison, 2008). In countries with a high uncertainty avoidance culture, members rely 

on well-known strategies, clear procedures and well understood rules to reduce uncertainties 

and cope with their discomfort with unknown situations (Li & Harrison, 2008). According to 

Hofstede (1984), firms that have a high score on the uncertainty avoidance index focus on 

stability and security. In turn, firms in countries that have a low score on the uncertainty 

avoidance index tend to have higher motivation for achievement and are willing to take on 

more risk compared to firms in countries with a high uncertainty avoidance culture 

(Swierczek & Ha, 2003). 

According to institutional logic, firms seek legitimacy within a society by complying to 

societal norms and values. Li & Harrison (2008) therefore argue that societal norms shape the 

legitimacy of corporate governance structures and encourage firms to comply to those 

structural norms that appear to be legitimate. In high uncertainty avoidance cultures it is for 

example more likely that people will comply to detailed controls than to vague or informal 

controls (Hofstede, 1984). Countries with a high uncertainty avoidance culture prefer an 
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organizational structure that provides legitimacy as it relies on procedures, rules and records 

to limit discretion and monitor activities (Li & Harrison, 2008).  Higher uncertainty avoidance 

implies a greater discomfort with uncertain and ambiguous information, this leads to a greater 

need of reducing uncertainty by looking for more information (Zaheer & Zaheer, 1997). In 

addition, in countries with a high uncertainty avoidance culture, societal norms imply that a 

board of directors needs more outside members to appear legitimate (Li & Harrison (2008). 

The reasoning behind this is that more outside board members contribute to a firm’s expertise 

in managing uncertainty in its formal governance structure. Therefore, in high uncertainty 

avoidance countries, boards with a higher and larger proportion of outside directors reflect the 

underlying societal norm of dealing with ambiguous and unstructured situations (Li & 

Harrison, 2008). 

The above described link between higher uncertainty avoidance cultures and the need for a 

larger and more diverse board of directors can be linked to the resource dependence theory 

and the agency theory. The agency theory argues that a larger board will lead to better 

monitoring and therefore lower agency costs. Improved monitoring leads to lower uncertainty 

avoidance as stated by Li & Harrison (2008) and lower agency costs lead to higher firm 

performance (Kalsie & Shrivastav, 2016). Furthermore, the resource dependence theory 

argues that a board is a provider of resources such as legitimacy, advice and counsel (Hillman 

& Dalziel, 2003). A larger board size will increase this so called board capital and therefore 

increase firm performance. This is linked to uncertainty avoidance as countries with a high 

uncertainty avoidance culture prefer boards with higher expertise in managing uncertainty. In 

addition, one of the basic propositions of the resource dependence theory is that the need for 

environmental linkage is a direct function of the different types and levels of dependence an 

organization faces (Hillman et al. 2000). In case of a more uncertain development of the 
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environment, the need for external linkages increases and therefore more members would be 

needed on the board.  

On the contrary, Schoorman et al. (2007) argue that one of the major distinctions between the 

agency theory and the stewardship theory is the use of trust versus control systems to manage 

risk. The stewardship theory implies that trust is used to manage risk and therefore 

uncertainty, while the agency theory implies that control systems are used to reduce 

uncertainty. Schoorman et al. (2007) state that in the end differences in perceived risk 

between the agency theory system and the stewardship theory system are mitigated because 

when risk is greater than trust in a certain situation, control systems can bridge the difference 

by lowering the perceived risk to a level that can be managed by trust. This would imply that 

agency theory control systems such as increasing the board size and therefore possibly better 

monitoring, are not needed to reduce uncertainty. On the contrary, the stewardship theory 

implies that firms in countries with a high uncertainty avoidance culture might even benefit 

from reducing the board size as long as there is trust.  

Overall, the literature points out two views with opposing directions. On one hand it is argued 

that a larger and more diverse board of directors brings more skills and abilities to solve 

complex problems and situations, which therefore reduces uncertainty. Furthermore, the 

agency theory argues that by increasing the board size a firm can improve its monitoring and 

therefore reduce agency costs. On the other hand, the stewardship theory implies that trust is 

used to manage perceived risk, therefore increasing the board size board is not needed to 

reduce uncertainty. I expect that the relationship between board size and firm performance 

differs for firms in countries with a high uncertainty avoidance culture compared to firms in 

countries with a low uncertainty avoidance culture. However, I do not know whether the 

effect is positive or negative. 
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Based on the literature discussed above, the following hypotheses will be tested: 

Hypothesis 2: A country’s uncertainty avoidance culture affects the relationship between 

board size and firm performance. 

3. Data and variables   

3.1 Sample and data sources 

For my analysis I collected data from firms in countries all over the world. I looked at firms 

with available data to measure firm performance and board size. The initial sample consisted 

of  40,520 observations and 6,936 firms. The sample covers the time period of 2006 till 2016. 

From this sample I excluded firms that had less than half of the total possible observations 

over the examined period. Further, I excluded financial and property companies, which is in 

line with Guest (2009). I did this by deleting all firms with a SIC code between 6000-6799. 

Furthermore, small firms with total assets less than one million dollar are excluded. Finally, I 

excluded firms in countries with probably unreliable or biased data such as firms in countries 

from the Cayman Islands, Bermuda and the Kyrgyz Republic. The exclusion of small firms, 

firms with less than half of the total possible observations, financial property firms and firms 

from unreliable countries led to a final sample consisting of 9,189 observations, including 

1,143 firms, divided over 23 countries. The analyses of most previous studies stop before the 

most recent financial crisis. My sample however covers the time period of 2006 till 2016, 

which therefore includes the crisis years of 2008 and 2009. By using a sample that covers the 

period before and after the financial crisis I can verify if results stay consistent during this 

period. The data is a diversified global sample of firms. The main data sources are Compustat 

Global, Boardex Europe and Boardex Rest of World. For data on the country level variable, 

uncertainty avoidance, I used the Hofstede index ( Hofstede, 1984). The final sample consists 

of an unbalanced panel of 9,189 observations. The balance of the panel is shown in table 1.  



16 
 

Table 1. Number of data observations per year. 

This table reports the firm-year observations for the sample used in the analysis on a year by year basis, and in 

terms of the total number of yearly observations per firm (N). The sample consists of 1,143 firms divided over 

23 countries over the period of 2006 till 2016. 

 

Year N Percent of total 

2006 421 5% 

2007 519 6% 

2008 588 6% 

2009 596 6% 

2010 930 10% 

2011 1095 12% 

2012 1072 12% 

2013 1047 11% 

2014 1012 11% 

2015 973 11% 

2016 936 10% 

Total 9189 100% 

 

3.2. Research design and variables  

The literature on the effect of board size on firm performance has shown contradictory results. 

Previous studies have researched the relationship of board size on firm performance in 

numerous ways before and many different variables have been used. To make my research 

more clear for comparison purposes, I will mainly focus on one paper (Guest, 2009) while 

conducting my research. It is interesting to compare my paper to the paper of Guest (2009) as 

we mostly use the same variables. However, the research of Guest (2009) only comprises 

observations in Great Britain over the period of 1981 till 2002. I however use a global sample 

consisting of firms located all over the world and over the time period of 2006 till 2016. As 

my sample comprises more than one country and consists of a different time period that 

contains the most recent financial crisis, it is interesting to see in what way my results will 

differ from those of Guest (2009). 
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The dependent variable that I use is firm performance. This is measured through the return on 

assets (ROA), which is the ratio of operating profit before depreciation and provisions divided 

by total assets. This is in line with Guest (2009). Furthermore, I employ one other 

performance measure to test for robustness; return on sales (ROS). This is the ratio of 

operating profit before depreciation and provisions divided by revenue. Using return on sales 

as a robustness test is in line with Wintoki et al. (2012), who use return on sales as a 

performance measure to find out whether their results are sensitive to the performance 

measures they selected. 

The key explanatory variable that I use is board size (BS), this is measured by the logarithm 

of the total numbers of directors on the board (Guest, 2009). Taking the logarithm of board 

size is in line with previous studies that examine the relationship with board size and firm 

performance (Guest, 2009, Yermack, 1996). Further, I use uncertainty avoidance (UA) as a 

country specific variable. The uncertainty avoidance variable is gathered from the Hofstede 

index ( Hofstede, 1984). This variable is used to test whether uncertainty avoidance affects 

firm performance and whether the variable influences the relationship between board size and 

firm performance. 

Following the papers of Guest (2009) and Yermack (1996), I include several other 

explanatory variables. I include size as the logarithm of a firm’s total assets in US dollars. 

Age is included as the year of the observation minus the first year that the firm was recorded 

in Compustat. Furthermore, research and development (R&D) is included as the expenses on 

research and development divided by total assets. Leverage (LEV) is included as the ratio of 

total debt plus current liabilities dividend by total assets. I include dummy variables for board 

size to examine the relationship between board size and firm performance more precisely and 

to examine if my results remain robust. Finally, I include dummy variables for the financial 
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crisis to test whether the crisis affects the relationship between board size and firm 

performance. 

3.3. Empirical model 

In order to test the established hypotheses, the following regression specification is used: 

ROA                                                      

                                                                   

The econometric approach closely follows that of Wintoki (2007) and Guest (2009). In line 

with Guest (2009), I first of all estimate equation (1) with ordinary least squares (OLS). In the 

model, all variables used are as specified in the previous section. However, a new interaction 

variable between uncertainty avoidance and board size is included (UA*BS). This interaction 

variable is used to test whether uncertainty avoidance affects the relationship between board 

size and firm performance.  

To examine the relationship between board size and firm performance more precise and to 

establish whether there is an optimal board size, I include dummy variables for each different 

board size except for a board size of 3, which acts as the base case. Except for the board size 

variable, which is now replaced by dummy variables, equation (1) remains unchanged. By 

looking at each number of board size individually, I try to examine the relationship between 

board size and firm performance more detailed. Including these dummies is in line with Guest 

(2009) who found significant, positive coefficients for board-size dummy variables 4,5,6,7 

and 8. For board sizes between 9 and 11 he also found positive coefficients however not 

significant. After a board size of 11 he found a turning point as coefficients for board sizes 12 

till 17 are significantly negative. Therefore, he found strong evidence of an inverted U-shaped 

relation between board size and firm performance measured through return on assets (ROA). 
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Finally, as a robustness check, to examine whether the crisis affects the relationship between 

board size and firm performance the following regression model is utilized: 

ROA                                                     

                                                                    

Equation (2) uses the exact same variables as stated in equation (1) plus two additional 

variables. CRI is a dummy variable to look at the effect of the financial crisis on firm 

performance. This variable takes a value of one if the observation is in the crisis years of 2008 

and 2009 and zero when the observation is not in these years. Finally, an interaction variable 

between the crisis (CRI) and board size (BS) is used: (CRI*BS). This variable is used to test 

whether the crisis strengthens or weakens the relationship between board size and firm 

performance. 

To remove influential outliers all variables, except for the interaction variables, uncertainty 

avoidance (UA) and age are winsorized. I winsorized return on assets (ROA) and return on 

sales (ROS) at the 5% level in both tails. Further, board size, size, R&D and leverage are 

winsorized at the 1% level in both tails. 

4. Empirical results 

4.1 Descriptive statistics 

Table 2 reports the descriptive statistics for the variables used in this study. Although most 

statistics seem comparable to previous studies, there are some exceptions. This might partly 

be explained by the fact that most studies only examine a specific country in a developed 

region of the world. Yermack (1996) for example examines the effect of board size on firm 

performance in the United States while Guest (2009) examines the same in Great Britain. In 

line with previous papers I include developed countries such as Great Britain, however I also 
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include firms from less developed countries such as the Philippines and Chile. This might 

cause some deviations in several variables. For instance, the mean value of the variable return 

on assets (ROA) as shown in table 2, is 2%, Guest (2009) finds a mean of 11%. One other 

possible explanation for differences regarding the findings on ROA could be that in contrast 

with Guest (2009), my observations are from a different time period, including observations 

in the years of the global financial crisis.  

In addition, the values of most other variables in table 2, are in line with other papers. The 

mean of the variable board size is for example 8,12 whereas Guest (2009) finds a mean of 

7,19. Further, the descriptive statistics found in my sample show a mean and median for the 

variable research and development (R&D) of respectively 2% and 0%. In comparison, 

Guest’s descriptive statistics show a mean and median of respectively 1% and 0%. 

In table 3 the correlation matrix is shown. As can be seen there are no disturbingly high 

correlations found between the independent variables. All correlations between the variables 

shown in the table are under a threshold of 0,7. 

Table 2. Descriptive statistics. 

This table reports summary statistics for the sample. ROA stands for return on assets and is specified as the ratio 

of operating profit before depreciation and provisions divided by total assets. Board size is the total number of 

directors on the board. Total assets is the total amount of assets in US dollars. Age is the number of years since 

the firm was listed on Compustat. R&D is the total research and development expense dividend by the total 

assets. Leverage is the ratio of total debt plus current liabilities dividend by total assets. UA stands for 

uncertainty avoidance and is the score that a country has on the Hofstede (1984) index. ROA is winsorized at a 

5% level in both tails. Board size, total assets, R&D and leverage are winsorized at a 1% level in both tails. 

Variable N Mean Min Max Median Std. Dev. 

ROA 9189 0.0195 -0.4245 0.2145 0.0493 0.1446 

Board size 9189 8.1208 3.0000 17.0000 8.0000 2.9741 

Total assets 9189 6275.4960 2.6146 101310.3000 883.5972 15596.5500 

Age 9189 13.4638 0.0000 29.0000 13.0000 6.1951 

R&D 9189 0.0230 0.0000 0.3961 0.0000 0.0613 

UA 9189 41.6049 8.0000 92.0000 35.0000 19.7860 

Leverage 9189 0.4389 0.0104 1.3224 0.4278 0.2297 
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Table 3. Correlation matrix. 

This table presents the correlation matrix of the variables used in the regression. ROA stands for return on assets 

and is specified as the ratio of operating profit before depreciation and provisions divided by total assets. Total 

assets is the total amount of assets in US dollars. Size is the logarithm of total assets. Age is the number of years 

since the firm was listed on Compustat.  R&D is the total research and development expense dividend by the 

total assets. Leverage is the ratio of total debt plus current liabilities dividend by total assets. UA stands for 

uncertainty avoidance and is the score that a country has on the Hofstede (1984) index.  

 

ROA Board size Total assets Size Age R&D UA Leverage 

ROA 1.0000 

       
Board size 0.3376 1.0000 

      
Total assets 0.1469 0.3897 1.0000 

     
Size 0.4752 0.6868 0.5890 1.0000 

    
Age 0.2117 0.2659 0.2154 0.3674 1.0000 

   
R&D -0.3223 -0.1659 -0.0784 -0.3008 -0.0520 1.0000 

  
UA 0.0573 0.0821 0.1074 0.1763 0.1111 0.0903 1.0000 

 
Leverage -0.0079 0.1463 0.1018 0.2123 0.1011 -0.0376 0.0109 1.0000 

 

In table 4 country summary statistics are reported for the main variables used in the regression 

(return on assets and board size). For all 23 countries included in the sample the number of 

observations per country, the mean, median and standard deviation (Std. Dev.) of return on 

assets and the mean, median and standard deviation of board size are reported.  

As can be derived from table 4, the median of board size in most countries is around 9, with 

Peru as an outlier on one side with a median of 5 and Thailand on the other side with a 

median of 14. For our dependent variable, return on assets, one can see that the median is 

about 5%, with again Peru having the lowest median (-2%).  On the other extreme, India has 

the highest median, which is almost 20%.  
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Table 4. Summery statistics for return on assets and board size per country. 

This table reports country summary statistics  for the main variables used in the regression. Column 2 represents 

the total number of observations per country (N). Column 3,4 and 5 report respectively the average mean, 

median and standard deviation (Std. Dev.) of the return on assets (ROA) variable for each country. Column 6,7 

and 8 report a country’s average mean, median and standard deviation (Std. Dev.) for the board size variable. 

                                        Return on assets (ROA) Board size  

Country            N              Mean     Median     Std. Dev.         Mean      Median    Std. Dev. 

Argentina 39 0.0641 0.0664 0.1040 10.282 9.0000 3.3478 

Australia 445 -0.0234 0.0206 0.1759 6.3865 6.0000 2.0782 

Brazil 427 0.0541 0.0575 0.0965 8.4848 9.0000 2.4151 

Chile 131 0.0592 0.0596 0.0714        8.0305        8.0000        1.6026 

China 1204 0.0531 0.0478 0.0772 9.5930 9.0000 2.4863 

Germany 17 -0.0220 -0.0053 0.1828 9.4706 9.0000 1.6247 

France 19 0.0853 0.0829 0.1161 7.8421 8.0000 2.7338 

Great Britain 4076 -0.0123 0.0411 0.1738 6.7966 6.0000 2.3554 

Hong Kong 887 0.0487 0.0573 0.1001 10.9853 11.0000 2.9672 

Indonesia 39 0.0598 0.0680 0.0616 11.5641 12.0000 3.0504 

India 104 0.1528 0.1986 0.0844 9.2788 9.0000 2.4553 

Ireland 19 0.0137 0.0020 0.0732 7.2632 6.0000 2.3533 

Israel 468 0.0023 0.0333 0.1371 7.5021 7.0000 2.4569 

Japan 43 0.0852 0.0923 0.0390 10.6512 9.0000 3.9151 

South Korea 99 0.0763 0.0674 0.0669 8.3939 9.0000 1.8834 

Mexico 238 0.0684 0.0674 0.0779 11.8613 11.0000 2.9284 

Netherlands 30 0.0884 0.1107 0.0833 10.8333 10.5000 2.3057 

Norway 21 0.0538 0.0358 0.0831 5.5714 6.0000 0.5976 

Peru 16 -0.0157 -0.0184 0.1026 5.1250 5.0000 1.6279 

Philippines 120 0.0859 0.0830 0.0419 10.1583 10.0000 2.2936 

Singapore 519 0.0395 0.0531 0.1221 7.6570 7.0000 2.2767 

Thailand 78 0.0810 0.0682 0.0738 13.5000 14.0000 1.6257 

Taiwan 150 0.0639 0.0587 0.0678 9.6667 9.0000 2.1226 

Total  9189 0.0195 0.0493 0.1446 8.1208 8.0000 2.9741 

        

 

4.2 Main results 

At the end of this section, table 5 shows the results of the base regression of the empirical 

model as stated in equation (1). Return on assets (ROA) is taken as the dependent variable. 

Other variables included are board size (BS), size, age, R&D, leverage (LEV), uncertainty 

avoidance (UA) and the interaction variable: uncertainty avoidance times board size 

(UA*BS). To correct for clustering of standard errors within firms, t-statistics are based on 

robust standard errors in which the observations are clustered at firm level. 
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As shown in Column (1) of table 5 the variables age, uncertainty avoidance and the 

uncertainty avoidance interaction variable are statistically significant at the 5% level. All 

other variables included in the model of equation (1) are statistically significant at the 1% 

level. Further, the regression estimates show a positive and significant relationship between 

board size and firm performance. The positive coefficient of board size implies that 

expanding the board size of a firm results in a higher return on assets. 

As I find a positive and significant relationship for the effect of board size on firm 

performance, I accept hypothesis 1a that board size positively affects firm performance. 

Therefore, hypothesis 1b that board size is negatively affected by firm performance is 

rejected. These findings are contradictory with some previous research of for example Guest 

(2009) and Yermack (1996) who found a negative relationship between board size and firm 

performance.  

Possible explanations for the findings in my study could be found when looking at the agency 

and resource dependence theory. The agency theory implies that a board with a large number 

of directors increases firm performance through reduced agency costs. With a larger board of 

directors, there are more directors who work towards monitoring and controlling the 

performance of managers (Hillman & Dalziel, 2003). The resource dependence theory also 

assumes a positive relationship between board size and firm performance. However, this 

theory sees the board as a provider of resources such as legitimacy, advice and counsel 

(Hillman & Dalziel, 2003). As increasing the board size will increase this so called board 

capital, board size positively affects firm performance. Furthermore, the resource dependence 

theory argues that the board of directors is a mechanism for reducing transaction costs 

associated with environmental interdependency, helps managing external dependencies and 

reduces environmental uncertainty (Hillman et al., 2000).  
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This study is not the only study that finds support for the agency and resource dependence 

theory. Coles et al. (2008), Van den Berghe and Levrau (2004), Jackling & Johl (2009) and a 

recent study of Tulung & Ramdani (2018) all find a positive relationship between board size 

and firm performance. Van den Berghe and Levrau (2004) argue that their findings of a 

positive relationship between board size and firm performance is due to the implication of 

larger boards having more knowledge and skills at their disposal, which therefore strengthens 

the resource dependence theory. Jackling & Johl (2009) find similar results that also 

strengthen the resource dependence theory as they argue that an increased number of directors 

on a board provides a larger pool of expertise. 

The agency theory and resource dependence theory can be backed up by the case of 

Microsoft. In 2003, Microsoft announced on its website that it would increase its board size 

from 8 to 10 members (Microsoft, 2003). This expansion of the board of directors was taken 

to enhance strong corporate governance at Microsoft. In 2017, Microsoft again decided to 

increase their board of directors from 10 to 14 members (Rosoff, 2017). This time the reason 

is strongly connected to the resource dependence theory as Microsoft argued that it increased 

its board of directors because the new directors are accomplished leaders that would bring 

significant global experience to Microsoft (Microsoft, 2017).  

In addition to the positive relationship of board size and firm performance, I find statistically 

significant results that uncertainty avoidance indeed affects firm performance and the 

relationship between board size and firm performance. Both variables, the variables 

uncertainty avoidance (UA) and uncertainty avoidance interaction (UA*BS) are statistically 

significant at the 5% level. Since the uncertainty avoidance interaction variable (UA*BS) is 

significant, I accept hypothesis 2 that a country’s uncertainty affects the relationship between 

board size and firm performance. Uncertainty avoidance on its own seems to have a small 

positive effect on firm performance. However, the negative coefficient for the uncertainty 
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avoidance interaction variable implies that uncertainty avoidance negatively affects board 

size. Therefore, it seems that the positive effect of uncertainty avoidance on firm performance 

is mitigated by the interaction variable of uncertainty avoidance. 

For all other variables I find statistically significant coefficients. I find a positive effect of size 

and age on the return on assets The other variables leverage and research and development 

(R&D), have a negative effect on the return on assets which is in line with most previous 

studies.  

Table 5. The impact of board size on firm performance (ROA)  

This table reports the results of the OLS regression analyses for the period 2006-2016. In the table the dependent 

variable is return on assets (ROA). ROA is specified as the ratio of operating profit before depreciation and 

provisions divided by total assets. Board size is the logarithm of the total number of directors on the board. Size 

is the logarithm of total assets. Age is the number of years since the firm was listed on Compustat. Research and 

development is the total research and development expense dividend by the total assets. Leverage is the ratio of 

total debt plus current liabilities dividend by total assets. Uncertainty avoidance is the score that a country has on 

the Hofstede (1984) index. The uncertainty avoidance interaction is uncertainty avoidance multiplied by the 

logarithm of board size. Absolute t-statistics are in parentheses and based on Huber-White (1980) robust 

standard errors in which observations are clustered at the firm level. The standard errors are provided in the 

brackets. Statistically significance is denoted by the symbols ***, **, * which respectively represents 

significance at the 1%, 5% and 10% levels. 

Dependent variable Return on assets 

       (1) 

Board size 0.155*** 

 [0.042]    

Size 0.038*** 

 [0.004]    

Age 0.001**  

 [0.000]    

Leverage -0.095*** 

 [0.014]    

Research and development -0.571*** 

 [0.069]    

Uncertainty avoidance 0.002**  

 [0.001]    

Uncertainty avoidance interaction -0.002**  

 [0.001]    

Constant -0.191*** 

 [0.037]    

R-squared 0.256    

Number of observations 9189 
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4.3 A more precise specification for the board size - firm performance relationship                    

I further examine the precise specification of the board size - firm performance relationship to 

establish whether the coefficient of the board size becomes negative after a certain board size 

threshold. In line with Guest (2009), I investigate this relationship by including dummy 

variables for all the different numbers of board size except for a board size of 3, which acts as 

the base case in this regression. The results are reported in column (1) of table 6.  

Table 6. Decomposition of the positive board size effect on firm performance 

This table reports the results of the OLS regression analyses for the period 2006-2016. Dummy variables are 

used for each different board size except for a board size of three, which acts as the base case. The control 

variables included in the regression are as in column 1 of table 4 (size, age, leverage, research and development, 

uncertainty avoidance and the interaction of uncertainty avoidance), but not reported. Absolute t-statistics are in 

parentheses and based on Huber-White (1980) robust standard errors in which observations are clustered at the 

firm level. The standard errors are provided in the brackets. Statistically significance is denoted by the symbols 

***, **, * which respectively represents significance at the 1%, 5% and 10% levels.  

 Dependent variable Return on assets 

 (1) 

Board size 4 0.068*** 

 [0.020]    

Board size 5 0.102*** 

 [0.021]    

Board size 6 0.115*** 

 [0.022]    

Board size 7 0.117*** 

 [0.024]    

Board size 8 0.141*** 

 [0.025]    

Board size 9 0.132*** 

 [0.026]    

Board size 10 0.137*** 

 [0.027]    

Board size 11 0.136*** 

 [0.028]    

Board size 12 0.144*** 

 [0.029]    

Board size 13 0.149*** 

 [0.033]    

Board size 14 0.146*** 

 [0.032]    

Board size 15 0.119*** 

 [0.033]    

Board size 16 0.137*** 

 [0.034]    

Board size 17 0.114*** 

 [0.039]    

R-squared 0.268    

Number of observations 9189 
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As can be seen in table 6, the coefficients of all board size dummy variables are statistically 

significant at the 1% level and positive. Therefore, hypothesis 1b that board size positively 

affects firm performance holds also when using a more specified model. This implies that 

increasing the board size increases firm performance for all numbers of board size.  

The results are interesting to compare with the results of Guest (2009), who finds an inverted 

U-shaped relationship between board size and firm performance. In his research he finds 

significant, positive coefficients for board size dummy variables 4,5,6,7 and 8 and 

significantly negative coefficients for a board size of 12 and higher. I however, find 

statistically significant evidence that there is a linear and positive relationship between the 

board size and firm performance measured by return on assets for all of the board sizes. 

Possible explanations for these differences in outcomes in comparison to the paper of Guest 

(2009) might be that his sample consists of observations in a different time period and does 

not contain the global financial crisis whereas my study does. I will elaborate more on 

possible explanations in the subsequent sections. 

4.4 The effect of the financial crisis 

I examine whether the financial crisis impacts the relationship between board size and firm 

performance, taking into account that one of the main functions of the board of directors is the 

reviewing and guiding of a firm its risk management policy and that managerial excessive 

risk-taking behaviour has been seen as one of the key causes of the global financial crisis 

(Francis et al., 2012).  

Column (1) in Table 7 reports results about whether the global financial crisis had a 

substantial impact on the relationship between board size and firm performance. These results 

are found using the model as stated in equation (2).  
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Table 7. Board size, firm performance and the financial crisis 

This table reports the results of the OLS regression analyses for the period 2006-2016.  The control variables 

included in the regression are included as in column 1 of table 4 (board size, size, age, leverage, research and 

development, uncertainty avoidance and the interaction of uncertainty avoidance). Crisis is included as a dummy 

for  the years 2008 and 2009. Crisis interaction is defined as the crisis variable * board size. Absolute t-statistics 

are in parentheses and based on Huber-White (1980) robust standard errors in which observations are clustered 

at the firm level. The standard errors are provided in the brackets. Statistically significance is denoted by the 

symbols ***, **, * which respectively represents significance at the 1%, 5% and 10% levels.  

Dependent variable Return on assets 

 (1) 

Board size 0.157*** 

 [0.042]    

Size 0.038*** 

 [0.004]    

Age 0.001**  

 [0.000]    

Leverage -0.095*** 

 [0.014]    

Research and development -0.571*** 

 [0.069]    

Uncertainty avoidance 0.002**  

 [0.001]    

Uncertainty avoidance interaction -0.002**  

 [0.001]    

Crisis 0.014    

 [0.026]    

Crisis interaction -0.013    

 [0.028]    

Constant -0.193*** 

 [0.037]    

R-squared 0.256    

Observations 9189 

 

The variables board size, size, age, leverage, research and development, uncertainty 

avoidance and the interaction variable of uncertainty avoidance are all statistically significant 

at the 5% level or even the 1% level. In this study I do not find statistically significant 

evidence that the financial crisis affects firm performance or that it affects the relationship 

between board size and firm performance. Therefore, I do not find evidence that my results 

differ from that of the paper of Guest (2009) just because of the crisis. 
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However, the insignificance of the crisis variable and the interaction variable does not mean 

that the crisis does not affect the relationship of board size and firm performance. Another 

possible explanation that might cause statistically insignificant results is the balance of the 

sample. As can be seen in table 1, I have significantly less observations in the years prior to 

and during the crisis then in the subsequent years after the crisis. Due to this high increase in 

the number of observations in the period after the crisis, the outcome of the regression as 

shown in table 7 might be caused by the balance of my sample and therefore result in 

insignificance of the crisis variables.  

4.5 Country analyzes 

My study consists of a global sample, therefore it might be interesting to see if the results 

remain robust when splitting the sample up into different categories. To increase the amount 

of observations and because the culture and economic system of Australia are more similar to 

that of Europe, I decided to put observations in these regions together and compare them with 

countries located on the Asian continent. Results of this test are shown in table 8. 

As shown in column (1) and (2) of the table, board size remains positive and significant 

however now at the 10 percent level for both groups of countries. When comparing the two 

groups of countries more detailed, I see that age, which has had a positive coefficient in all 

previous tests, remains positive for the countries in Europe and Australia, however now has a 

negative coefficient in Asia. In this table, uncertainty avoidance is not included as there is not 

a sufficient variety of this variable when splitting up the sample. 
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Table 8. Analysis Europe & Australia and Asia. 

This table reports the results of the OLS regression analyses for the period 2006-2016. Furthermore, it specifies 

between Europe & Australia and Asia. In the table the dependent variable is return on assets (ROA). ROA is 

specified as the ratio of operating profit before depreciation and provisions divided by total assets. Board size is 

the logarithm of the total number of directors on the board. Size is the logarithm of total assets. Age is the 

number of years since the firm was listed on Compustat. Research and development is the total research and 

development expense dividend by the total assets. Leverage is the ratio of total debt plus current liabilities 

dividend by total assets. Absolute t-statistics are in parentheses and based on Huber-White (1980) robust 

standard errors in which observations are clustered at the firm level. The standard errors are provided in the 
brackets. Statistically significance is denoted by the symbols ***, **, * which respectively represents 

significance at the 1%, 5% and 10% levels. 

                                                           Europe & Australia  Asia 

Dependent variable ROA     ROA 

 (1)  (2) 

Board size 0.070*    0.047*   

 [0.041]     [0.027]    

Size 0.049***  0.027*** 

 [0.007]     [0.005]    

Age 0.003***  -0.002*** 

 [0.001]     [0.000]    

Leverage -0.054***  -0.166*** 

 [0.019]     [0.018]    

Research and development -0.591***  -0.494*** 

 [0.076]     [0.135]    

Constant -0.177***  0.029    

 [0.025]     [0.026]    

R-squared 0.275     0.200    

Observations 4666  3672 

 

Furthermore, I test whether my results are robust for the British Isles (Great Britain and 

Ireland). The reasoning behind this is that half of my sample consists of observations in this 

area. An additional reason why this test is interesting is for comparing reasons as Guest 

(2009) focused his research on this area. The results of this test can be found in appendix A. 

I do not find significant results here for the relationship between board size and firm 

performance for firms located on the British Isles. This might be a possible explanation for 

the difference in outcomes between my study and the study of Guest (2009). Guest (2009) 

examines only Great Britain over the period of 1981-2002. I however, use a global sample 
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over the period of 2006 till 2016. Therefore, one of the reasons why I find different results 

might be the fact that my sample consists of more countries than just Great Britain and the 

fact that my sample consists of observations taken from a different time period. 

4.6 Alternative performance measure 

The outcomes as reported in table 5, table 6 and table 7 may also be caused by alternative 

explanations. In line with Wintoki et al. (2012), I use return on sales (ROS) as another 

robustness check. By using return on sales as the dependent variable instead of return on 

assets (ROA), I investigate whether the results of this study are sensitive to the specific 

performance measures selected in this study. Other than the use of a different dependent 

variable, return on sales (ROS), the model used in this regression is equal to that of equation 

(1). 

The results of the robustness check are shown in column (1) of table 9. This column shows 

that the variables board size, size, age and research and development are still statistically 

significant at the 1% level. Further, the uncertainty avoidance variable and the uncertainty 

avoidance interaction variable are still significant, however now at the respectively 10% and 

5% significance level. The only variable that is not statistically significant here is the leverage 

variable.  

Overall, there are not many compelling changes observed within the coefficients of the main 

variables, therefore the obtained coefficients are robust. The board size variable for example 

remains positive. This positive coefficient again implies that expanding the board size of a 

firm results in a higher return on assets. Therefore hypothesis 1b, which states that board size 

positively affects firm performance, holds. 

In addition, I again find statistically significant results that uncertainty avoidance indeed does 

affect the relationship between board size and firm performance. Therefore also here the 
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hypothesis which states that a country its uncertainty avoidance influences the relationship 

between board size and firm performance, holds. As the uncertainty avoidance variable and 

the uncertainty avoidance interaction variable have an opposing effect on firm performance, 

the effect of uncertainty avoidance on firm performance seems to be mitigated by the 

interaction variable of uncertainty avoidance. 

Table 9. Robustness check with Return on sales (ROS). 

This table reports the results of the OLS regression analyses for the period 2006-2016. In the table the dependent 

variable is return on assets (ROS). ROS is specified as the ratio of operating profit before depreciation and 

provisions divided by the revenue. Board size is the logarithm of the total number of directors on the board. Size 

is the logarithm of total assets. Age is the number of years since the firm was listed on Compustat. Research and 

development is the total research and development expense dividend by the total assets. Leverage is the ratio of 

total debt plus current liabilities dividend by total assets. Uncertainty avoidance is the score that a country has on 

the Hofstede (1984) index. The uncertainty avoidance interaction is uncertainty avoidance multiplied by the 

logarithm of board size. Absolute t-statistics are in parentheses and based on Huber-White (1980) robust 

standard errors in which observations are clustered at the firm level. The standard errors are provided in the 

brackets. Statistically significance is denoted by the symbols ***, **, * which respectively represents 

significance at the 1%, 5% and 10% levels. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Dependent Variable Return on sales 

 (1) 

Board size 0.603*** 

 [0.207] 

Size 0.152*** 

 [0.019] 

Age 0.009*** 

 [0.002] 

Leverage 0.042 

 [0.078] 

Research and development -2.205*** 

 [0.390] 

Uncertainty avoidance 0.007* 

 [0.004] 

Uncertainty avoidance interaction -0.008** 

 [0.004] 

Constant -1.161*** 

 [0.191] 

R-squared 0.211 

Number of observations 9189 
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5. Conclusion 

Using an unbalanced global sample over the period of 2006 until 2016, I examine the impact 

of board size on firm performance and how this relationship is influenced by uncertainty 

avoidance. The sample consists of more than 9,000 observations, including more than 1,000 

firms divided over 23 countries. 

In regard of my first hypothesis about whether board size affects firm performance positively 

or negatively, I find a significant and positive coefficient, indicating that board size positively 

affects firm performance. My results remain unchanged and statistically significant when 

examining more specific whether the board size coefficient changes signs after a certain 

threshold of board members on the board. Furthermore, the results obtained are robust when 

replacing return on assets by return on sales in my model. 

In light of my second hypothesis which examines whether a country’s uncertainty avoidance 

culture affects the relationship between board size and firm performance, I again find 

significant results indicating that uncertainty avoidance indeed affects the relationship 

between board size and firm performance. Here again, the results are robust when replacing 

return on assets by return on sales. 

My results imply that firms may want to expand their board size conditional upon several 

factors such as the potential knowledge and experience that a new board member would add 

to the current board as well as the size of the firm. However, this finding is not in line with 

some other papers. Guest (2009) only finds a positive effect of an increased board size on firm 

performance up to a certain threshold. These different findings might be due to differences in 

the sample. 

First of all, Guest (2009) only examines firms in Great Britain, meanwhile I, use a global 

sample. When examining specifically the British Isles, I do not find significant results. 
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Furthermore, my results might differ from Guest (2009) since I examine a different and more 

recent time period. The obtained results in my study are in line with the agency theory which 

implies that a board with a large number of directors increases firm performance. The 

reasoning behind this theory is that a large board of directors consists of more directors who 

work towards monitoring and controlling the performance of managers (Hillman & Dalziel, 

2003). Due to scandals in the early 2000’s from well known companies such as Enron, 

WorldCom and One.Tel and the global financial crisis, the agency theory might have gained 

importance in recent years at the expense of the stewardship theory. This might be argued 

considering that one of the main functions of the board of directors is the reviewing and 

guiding of firm’s risk management policy and that managerial excessive risk-taking behaviour 

has been seen as one of the key cause of the financial crisis (Francis et al., 2012).  

Another possible reason that might explain why my results differ from that of Guest (2009) 

might be found when looking at the resource dependence theory. In recent years, boundaries 

have become more and more global, which has led to increasingly complex and uncertain 

situations (Barroso et al., 2011). As recently implied by García Martín & Herrera (2018), 

firms have become more complex, which might have led to an increased need for firms to 

expand the knowledge and expertise in their board of directors. In practice, this line of 

thought is backed up by for example Microsoft. In 2017, Microsoft announced it would 

increase the size of its board of directors from 10 to 14 members (Rosoff, 2017). Microsoft 

argued that it increased its board of directors because the new members were accomplished 

leaders that would bring significant global experience to the company. So far the decision to 

increase the board of directors seems to be a good one as their estimated company value is 

higher than ever before. 
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The results obtained in this thesis provide an interesting starting point for further research on 

the effect of board size on firm performance and how this relationship is influenced by 

uncertainty avoidance. I do however acknowledge that my research may be improved in a 

number of ways. First, the time period studied might be extended with several years. This 

way, it might be able to find significant results that scandals and the crisis influences the 

relationship between board size and firm performance. Moreover, the number of observations 

in different countries can be increased. This way, one is able to investigate differences 

between countries more clearly. Finally, as there is a broad range of variables, different 

variables could be used to test the effects of other aspects on the relationship between board 

size and firm performance. In particular, variables referring to the activity and composition of 

the board could be interesting to examine. 
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7. Appendix 

Appendix A, Table 1. The impact of board size on firm performance (Great Britain and 

Ireland) 

This table reports the results of the OLS regression analyses for observations in Great Britain and Ireland over 

the period 2006-2016. In the table the dependent variable is return on assets (ROA). ROA is specified as the ratio 

of operating profit before depreciation and provisions divided by total assets. Board size is the logarithm of the 

total number of directors on the board. Size is the logarithm of total assets. Age is the number of years since the 
firm was listed on Compustat. Uncertainty avoidance is not included as there is not a sufficient variety of this 

variable when splitting up the sample. Research and development is the total research and development expense 

dividend by the total assets. Leverage is the ratio of total debt plus current liabilities dividend by total assets. 

Absolute t-statistics are in parentheses and based on Huber-White (1980) robust standard errors in which 

observations are clustered at the firm level. The standard errors are provided in the brackets. Statistically 

significance is denoted by the symbols ***, **, * which respectively represents significance at the 1%, 5% and 

10% levels. 

Dependent variable Return on assets 

       (1) 

 Board size 0.059    

 [0.045]    

Size 0.050*** 

 [0.008]    

Age 0.003*** 

 [0.001]    

Leverage -0.058*** 

 [0.020]    

Research and development -0.633*** 

 [0.076]    

Constant -0.166*** 

 [0.027]    

R-squared 0.298    

Number of observations 4095 

  

 


