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Abstract
Using five empirical methodologies to account for endogeneity issues, this study inves-
tigates the effects of board independence and managerial pay on the performance of 169 
Saudi listed firms between 2007 and the end of 2014. Studying board independence and 
managerial pay utilises the main internal governance mechanism in relation to firm perfor-
mance; therefore, the effect of the 2009 exogenous regulatory shock on board independ-
ence was also examined to learn whether it impacted firm performance. The empirical 
results show that the board composition–performance relationship is endogenous. Strong 
evidence is found through the dynamic generalised method of moments estimation, which 
indicates that board composition has a positive relationship with return on assets, and poor 
past performance of listed firms has a negative impact on the current level of performance. 
The difference-in-differences approach results show a positive relationship between board 
composition, stock returns, and Tobin’s Q. The findings also reveal that managerial pay has 
a positive relationship with firm performance, although when endogeneity is considered, 
there is a smaller positive relationship and a decrease in significance levels. Thus, pay-
for-performance in Saudi Arabia matters, and firms are not simply controlled by the gov-
ernment. The results of this study have implications for both policy makers and investors. 
In particular, policy makers and Saudi regulators can evaluate the impact of Saudi corpo-
rate governance arrangements and, in so doing, highlight changes in corporate governance 
arrangements that need to be made to achieve their economic objectives, such as Vision 
2030. This study also contributes to the literature by showing the importance of consider-
ing endogeneity in studies.
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1  Introduction

In corporations, the board of directors’ main responsibility is to protect and promote 
the interests of shareholders (i.e. owners). The responsibilities of the board also include 
endorsing and monitoring management initiatives, and evaluating, incentivising, and 
rewarding, as well as penalising, managerial performance. Corporate board members often 
include outside directors, as well as directors from inside the corporation and the firms’ 
senior managers. Inside directors usually provide key updates on firm activities, while 
the contributions made by outside directors will draw on their individual experiences and 
expertise. The role of outside directors is to offer an alternative and objective approach to 
managerial decision making and, since their role is mandated by corporate law and cor-
porate governance codes in countries with strong and well-established corporate govern-
ance systems, they are considered an important governance mechanism. Fama and Jensen 
(1983) argue that the reason for including outside directors on a board is to help mitigate 
the potential conflicts of interest between managers and shareholders, thereby mitigating 
agency costs. This is because corporations with outside directors on their boards are more 
likely to be well governed and thus generate better profits, as their managers are less likely 
to engage in activities that threaten the corporation’s reputation. Studies have found that 
firms in countries with weak legal systems have lower values than those in countries with 
strong legal systems, but this value discount can be offset by improving firm-level govern-
ance quality. Examples of this literature stream include the studies of Klapper and Love 
(2004), Durnev and Kim (2005), Cheung et al. (2009), and Balasubramanian et al. (2010). 
An independent board is a vital governance mechanism that substitutes for the weak legal 
protection of minority shareholders and enhances value even in the presence of dominant 
shareholders, according to Dahya et al. (2008) and Claessens and Yurtoglu (2013).

The potential conflicts that may arise between shareholders and the board of directors 
as agents of the firm are the main focus of investigation in many studies, including the 
study described in this paper. Conflicts may arise when board members, especially internal 
directors whose careers may be tied to that of the CEO, have interests that are not closely 
aligned with those of the owners. For example, there are cases in which outside direc-
tors may favour the CEO’s interests over those of the shareholders (although to a lesser 
extent than internal directors), especially when close family ties exist. In reality, the CEO 
is almost always the one who nominates and selects the board members. This led Mace 
(1971) to point out that even outside directors may fall into the trap of being more highly 
attuned to the CEO and management interests than to those of the firm’s owners. Weisbach 
(1993), among others, refers to board composition as the ratio of outside to inside direc-
tors, noting that the governance structure hinges on several variables, including ownership 
of shares by board members, top management compensation, and board composition. He 
also argues that certain structures will systematically outperform others and that the under-
lying variables offer the best way to examine governance structures. Therefore, this study 
fills a gap in the literature by exploring the board structure and managerial pay of publicly 
listed Saudi firms and their impact on firm performance; this is an under-researched area 
mainly due to the lack of available data for Saudi Arabia. Therefore, it is imperative to 
examine several issues specific to the impact of board structure and performance, including 
the effect of the 2009 regulatory change regarding board independence of publicly listed 
Saudi firms.

The change in the Saudi corporate landscape, a direct result of the change in the regula-
tions relating to Saudi board independence, also calls for an empirical examination. The 
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dataset and variables used in this empirical study have not previously been made avail-
able, which explains why the abundance and scope of corporate governance research using 
Saudi data is limited. Earlier Saudi studies have generally lacked empirical rigour and 
meaningful discussion of Saudi board composition and firm performance. This study thus 
aims to compensate for this deficiency and thereby contribute to the literature not only by 
accounting for the endogenous nature of Saudi board structures, managerial pay, and firm 
performance but also addressing the following questions:

•	 Does the independence of Saudi boards result in a positive relationship with firm per-
formance?

•	 Is the 2009 exogenous shock as a result of the regulatory changes applied to Saudi 
boards likely to positively impact firm performance?

•	 Does lagging prior performance (a proxy for endogenous factors): (a) influence current 
firm performance and (b) the board composition–performance relationship?

•	 Is the increasing monitoring cost of Saudi corporations likely to have a negative impact 
on firm performance?

•	 Does managerial pay have a positive impact on the performance of Saudi corporations?
•	 Do government firms display similar findings to all listed firms with board independ-

ence and managerial pay?

The empirical analysis in this paper makes the following three main contributions to the 
corporate governance literature. To the best of my knowledge, this is the first study to use 
Saudi data to examine the impact of board composition and managerial pay on firm perfor-
mance for 169 Saudi listed firms between 2007 and the end of 2014. Further, it contributes 
to the literature by examining not only the effectiveness of independent directors and how 
they influence firm performance in Saudi Arabia, but also the effectiveness of these direc-
tors when they are faced with information asymmetry or high monitoring costs. In this 
respect, I make use of a dynamic panel data regression, which is often used in such cor-
porate governance studies to describe the conditions under which inferences may advance 
beyond generalised least squares (GLS) or traditional fixed effects (FE) models. Moreover, 
the empirical methodology used in this study will help shed light on board composition 
performance and the managerial pay–performance relationship, while also considering 
endogeneity. Finally, this paper also sheds light on government firms, and whether board 
independence and managerial pay-for-performance matter.

The paper is organised as follows. The next section reviews the related literature on 
board composition, monitoring costs, and managerial pay. Section 3 describes the data, and 
Sect. 4 discusses the empirical methodology. Section 5 analyses, evaluates, and discusses 
the main empirical findings. Section 6 concludes the paper.

2 � Literature review and research hypotheses

A corporation’s board of directors is a set of agents or individuals within the corporation 
who are appointed as the firm owners’ representatives in the oversight of the corporation’s 
strategies, investment decisions, dividend payments, and corporate governance arrange-
ments, as well as to ensure the accuracy of its financial information. Board composition 
refers to the ratio of the number of outside (independent) directors versus inside direc-
tors on the firm’s board. In the literature, independent boards are generally considered an 
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important governance mechanism. In their review of corporate governance literature on 
US and non-US corporations, Denis and McConnell (2003) and Claessens and Yurtoglu 
(2013) find theoretical and empirical evidence suggesting stronger boards enhance firm 
performance through better monitoring of management and fewer agency issues. Yeh and 
Woidtke (2005), Black et al. (2006), Choi et al. (2007), Dahya and McConnell (2007), and 
Black and Kim (2012) further note that independent boards can serve as a substitute for 
weak legal or regulatory environments and act as a form of protection for the rights of 
minority shareholders.

Questions have also been raised about whether outside directors contribute to the dis-
cipline of managers as a result of the labour market and other internal governance mecha-
nisms, such as auditing and ownership structure. It has been argued that outside directors 
may have been selected by insiders, who provide the firm with information they themselves 
have analysed (Mace 1986; Patton and Baker 1987). However, it is well known that outside 
directors are chosen by the board and have a legal obligation to act independently in rep-
resenting shareholders’ interests. When outside directors fail to adequately perform their 
roles, they are subject to penalties. To ensure that such misconduct does not arise, directors 
are incentivised to perform their roles to maintain their reputation as competent monitors 
(Fama 1980; Fama and Jensen 1983; Ricardo-Campbell 1983). However, to remain attrac-
tive to other firms that wish to avoid scrutiny, directors may want to maintain their repu-
tation and be seen as not destabilising the status quo through their objectivity and good 
conduct.

There is evidence to support the idea that external directors act independently from 
firm executives. For example, Mace (1971) discovers that excessively poor performance 
or weak proposals are more likely to be challenged by outside directors, while Weisbach 
(1988) notes that boards dominated by outside directors are more likely to dismiss the CEO 
for poor performance. Brickley and James (1987) point out that management remuneration 
is reduced in the presence of outside directors, and Brickley et al. (1994) argue that outside 
directors act in shareholder interests in their decision to adopt a poison pill. Further, Rosen-
stein and Wyatt (1990) report positive stock reactions when additional outside board direc-
tors were announced. Puni and Anlesinya (2020) find that the presence of both insiders and 
outsiders improved firm performance.

Therefore, the overall impact of board composition and structure on firm performance 
is debatable. In their review of US literature, Hermalin and Weisbach (2003) conclude that 
board composition has no effect on firm performance. By contrast, non-US studies provide 
evidence that a positive relationship exists between board composition and firm perfor-
mance; for instance, Choi et  al. (2007), Black and Khanna (2007), and Black and Kim 
(2012) demonstrate a positive relationship between board independence and firm perfor-
mance. Dahya et  al. (2008) confirm a positive relationship between board independence 
and firm performance for 22 non-US countries and note the presence of a stronger rela-
tionship in countries with lower levels of investor protection. Yeh and Woidtke (2005), 
Aggarwal et al. (2009), and Bruno and Claessens (2010) examine markets with legal and 
regulatory frameworks less developed than those in the US and report similar results. 
The difference between US and non-US firms has been attributed to a substitution effect 
between internal and external governance mechanisms, which suggests that internal mech-
anisms, such as improvements in monitoring primarily due to the involvement of outside 
directors on boards, become more critical in non-US countries where legal institutions and 
regulatory frameworks are weaker and furnish lower levels of investor protection, as Fer-
reira and Matos (2008) and McCahery et  al. (2016) note. Moreover, markets with weak 
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mechanisms for overseeing corporations, market competition, the financial press, cultures, 
and norms can also affect this relationship.

In their study of US independent directors for 1991–2003, Cicero et al. (2013) report 
that independent directors dominate US boards, accounting for 63–71% of a firm’s board. 
They suggest that the unavailability of data on boards with other compositions might be 
why US studies have failed to shed light on the board independence–firm performance rela-
tionship. Linck et al. (2008) and Wintoki et al. (2012) note there is a shortage of strong evi-
dence on boards being endogenously determined based on firms’ operating environments.

Further, Hermalin and Weisbach (2003), Dahya and McConnell (2007), and Adams 
et  al. (2010) point out that model rigour may suffer as a result of potential unobserved 
heterogeneity, simultaneity bias, and reverse causality. Unobserved heterogeneity arises 
when unknown factors affect both the dependent and independent variables. For example, 
as Hermalin and Weisbach (1998) note, high managerial ability is generally unobserva-
ble but affects firm performance positively, as firms with highly competent managers are 
less likely to require strong monitoring or independent boards. The issue of simultaneity 
arises when the independent variables are a function of the expected values of the depend-
ent variable. For example, management share ownership is likely to be jointly endogenous 
and related to firm performance. Further, since managers invariably possess better quality 
information, they can better anticipate future firm performance. As a result, such managers 
may elect to increase their shareholdings when they have positive knowledge and reduce 
them when the outlook is negative. According to Hermalin and Weisbach (1991), such 
trends would suggest a positive relationship between firm performance and shareholding, 
which has nothing to do with actual performance. Reverse causation was also identified 
by Hermalin and Weisbach (1988), who note that poor firm performance results in inside 
directors being replaced with outside directors. Therefore, firms that underperform over a 
given period are likely to have a higher than average number of outside directors. If these 
firms are included in the regression analysis, the results would likely erroneously indicate 
that the poor performance was caused by outside directors.

Hermalin and Weisbach (2003) also point out that the results of past studies that sup-
port a positive relationship between board composition and firm performance are possibly 
due to inadequate control of endogenous associations. For example, Baysinger and But-
ler (1985) suggest board composition effects, although they did not control for composi-
tion determinants such as ownership, while Weisbach (1988) and Hermalin and Weisbach 
(1988) report that ownership has an inverse association with the proportion of outside 
directors. Therefore, Baysinger and Butler’s (1985) findings may be interpreted as being 
distorted by ownership effects as opposed to board composition effects, or they could be 
erroneous as a result of uncontrolled factors.

Hermalin and Weisbach (1998) argue that board structure depends on trade-offs between 
the board and the CEO’s bargaining power. The CEO’s bargaining power is a function of 
perceived ability as measured by past performance; as such, poor firm performance is con-
sidered to negatively affect the board’s assessment of the CEO’s ability, discounting that 
individual’s bargaining power. However, it ultimately leads to including more independent 
directors on the board. The view that board structure is determined by past performance is 
shared by Bhagat and Black (2002) and Hermalin and Weisbach (1988).

Raheja (2005) and Harris and Raviv (2008) maintain that past performance affects the 
firm’s information environment, its profit potential, and the opportunity costs of outside 
directors. These factors, in turn, impact current board structure. Furthermore, if board 
structure is determined by firm characteristics and these characteristics are in turn related 
to past performance, then board structure is also related to past performance. Fama and 
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Jensen (1983) and Boone et al. (2007) suggest that large-sized firms are more hierarchical 
and complex and, therefore, require larger boards to monitor and ratify the high volume of 
decisions made by senior managers. Boone et al. (2007), Coles et al. (2008), Linck et al. 
(2008), and Lehn et al. (2009) identify a positive relationship between board and firm size. 
That is, if size has a positive relationship with performance, then board size is also likely 
to have a positive relationship with past performance through the effects of performance on 
size. Further, Shan and McIver (2011) study Chinese firms’ corporate governance charac-
teristics between 2001 and 2005 and find that, for large firms only, board independence had 
a significant and positive impact on performance.

Wintoki et  al. (2012) demonstrate that firm characteristics such as size and the mar-
ket-to-book ratio are related to past firm performance. Their study supports Boone et al. 
(2007) and Linck et al. (2008) and further argues that the effect of past board structures 
on a firm’s current characteristics is not as important as the effect of past board structures 
on current firm performance. Wintoki et al. (2012) also tackle the issue of endogeneity in 
the relationship between board structure and firm performance using the dynamic panel 
GMM estimator. They find no causal relationship between board independence and firm 
performance but propose that a dynamic relationship exists between the current values of 
explanatory variables and past values and performance. Past studies have overlooked this 
dynamic relationship and, therefore, suffered from serious endogeneity problems. This led 
to mixed findings, with inconsistent estimates and biased results in the opposite direction 
of the dynamic relationship. The findings were at least partially due to the negative bias 
arising from ordinary least squares (OLS) regressions or the positive bias arising from tra-
ditional fixed-effects regressions of board independence on performance, which ignored 
the dynamic relationship. The reliability of studies in this area is thus questionable, and the 
potential unreliability stems from endogeneity, overlooked or unobservable heterogeneity 
and simultaneity, the inability to identify exogenous factors, and the dearth of valid instru-
ments or natural experiments to properly study the relationship. All these factors have sub-
stantial implications for the reliability of the data inferences.

Some studies focus on exogenous shocks. For instance, Black and Khanna (2007), 
Dahya and McConnell (2007), and Black and Kim (2012) study the effect of country-spe-
cific exogenous shocks on board independence and show that an increase in board inde-
pendence leads to increased firm performance in India, the UK, and Korea, respectively. 
Li et al. (2015) focus on the effect of the exogenous shock of the Chinese share restructure 
reform in 2005 on the relationship between board independence and firm performance. The 
study checks for structural changes pre- and post-reform and reveals a positive relationship 
between the proportion of independent board directors and firm performance. The relation-
ship is stronger in privately-owned firms than in state-owned firms, and there was no sig-
nificant evidence to suggest board independence affects firm performance in state-owned 
firms. Their robustness test considers possible endogeneity by employing the lagged val-
ues of board independence ratios and using the average value of the board independence 
ratio as an instrumental variable. Moursli (2020) studied the exogenous change in Swed-
ish board independence rules, which now require a majority independent board in large 
firms. The study found a negative market reaction to the change and attributed this to the 
increased busyness of independent directors.

Liu et al. (2015) study board independence and performance in China between 1999 and 
2012, exploring how independent directors channel and exert their influence. They apply 
various methodologies to account for endogeneity and confirm that board independence 
has a positive impact on performance. The positive impact is stronger in state-owned firms 
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than in privately-owned firms, in contrast to Li et  al. (2015). Furthermore, independent 
directors restrict insider self-dealing and tunnelling and improve firm efficiency.

Wang (2014) reviews 30 papers on Chinese board composition and firm performance, 
finding that 63% report a positive relationship, 30% identify a negative relationship, and 
7% find no significant relationship. The differences were attributed to numerous endogene-
ity issues, such as the fast-changing and evolving nature of corporate governance in China 
since the early 2000s. However, it was challenging to delineate the impact of board inde-
pendence from other corporate governance reforms, thus making comparisons with other 
sample periods difficult (Chow 2007). Wang (2014) argues that cross-sectional differences 
in board composition and management compensation and whether the firm has a family-, 
private-, or government-owned structure can also affect the results. Wang (2014) posits 
that a more in-depth and focussed analysis would be required to fully investigate the board 
independence–firm performance relationship. Rashid’s (2020) study of listed Bangladeshi 
firms has shown that board independence has a partial mediating relationship between 
ownership structure and firm performance.

Al Farooque et al. (2019) study 432 Thai listed firms post Asian crisis between 2000 
and 2011 and argue that type II agency conflicts between large shareholders and minority 
shareholders are more likely to be the dominant conflict of interest in Thai firms than the 
type I conflict between shareholders and management. The study aims to investigate the tri-
directional (e.g. simultaneous, causal, and endogenous) reciprocal/dynamic relationships 
between executive compensation, firm performance, and corporate governance using a 
dynamic GMM model. The study finds a positive reciprocal relationship between executive 
compensation and performance and between corporate governance and firm performance, 
but only a one-directional positive relationship between corporate governance and execu-
tive compensation.

Although Al Farooque et al. (2019) is an interesting paper, there are a few criticisms 
and improvements that can be made. First, the variables used in the models to study the 
relationship with Type II agency issues are exactly the same as those used in many studies 
that predominantly examine the Type I agency issue. It is unclear how these variables can 
address the Type II agency issue between large and small shareholders, although the results 
can easily represent the Type I agency issues studied in most of the literature. Also, the 
theoretical justifications were predominantly based on existing literature that focusses on 
the Type I agency issue. Second, like many other studies, this one excludes financial firms. 
Third, the study deliberately excluded data during the time of the Asian financial crisis. 
Thus, there is no way to tell whether the relationships are the result of any of the corporate 
governance changes made after the crisis or if they were even possibly relationships that 
already existed. Thus, the study does not fully account for endogeneity issues or tackle 
causality but only finds a relationship between three variables. The study could have been 
improved by using a full sample to capture everything from start to end; this is the best 
way to capture endogenous relationships, especially when using lags; otherwise, the results 
and their interpretation would be biased as a result of only looking at a snapshot. It would 
be more informative to include the Asian crisis data or even create a study of exogenous 
shocks as a result of the changes in corporate governance following the Asian crisis. The 
study could also have utilised another type of analysis, such as DID, to better capture a 
causality relationship.

More specifically, in their GMM model Eq. (1), they use top executives compensation 
as the dependent variable, and only one lag for the instrumental variables (i.e. total exec-
utive compensation, ROA, ROE, return on stock, Tobin’s Q, board independence, board 
size, managerial ownership). The study also used all four current performance measures as 
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independent variables. The first issue is that only one lag was used; this is insufficient, as it 
is highly likely to be related to the previous year and might not capture all the information. 
Most studies recommend two-year lags to adequately account for endogeneity. In Eq. (2), 
the dependent variables use the following year’s performance variable, while corporate 
governance variables use a t − 1 lag. Moreover, the performance variables (ROA, ROE, 
return on stock, and Tobin’s Q) and governance variables are all included as independent 
variables using the current values at t = 0. Equations 3, 4, and 5 all follow a model similar 
to Eq. (2), using the following year’s (t + 1) value as the dependent variable and including 
t = 0 for all variables and t − 1 for all lag variables. The main issue in all the above is how 
the model is constructed.

With a dependent variable such as board independence at t + 1 and the independent vari-
able board independence at t = 0, it is highly likely that the independent variable is related 
to the dependent variable, that is, related to the next year. Some variables do not change 
often; for example, board independence from this year to the next is likely to be similar. 
Furthermore, including lagged variables such as ROA at t − 1 and the same current varia-
bles (ROA at t = 0) as independent variables makes it highly likely that they will be related 
to each other. More importantly, in the results, for every lagged variable that is significant, 
its corresponding current non-lag variable is also significant. This does not clarify the tri-
directional focus the study wanted to take, as the endogenous impacts are not distinguished 
or highlighted as different from others. This might be the reason all the Hansen and auto-
correlation tests supported the model and instrument. It can be argued that the study only 
highlights the interaction and not the tri-directional relationship.

Al Farooque et al. (2019) criticise FE analysis; however, the study could be improved 
by conducting FE or random effects (RE) tests as a tool for comparison, as well as to con-
trol fixed unobserved heterogeneity and make the results more robust. In this study, the 
authors were unable to compare the tri-directional relationships with any others as this was 
not tested. In unpublished studies, the authors conduct three-stage least squares regression; 
however, it is unclear which instruments they employed, the key factor, or the exact meth-
ods and models used.

Mishra (2020) investigates board independence in listed Indian firms between 2003 
and 2019 and finds a negative relationship with performance. The study utilised only fixed 
effect and OLS regression models and attributed the results to the specific nature of the 
Indian market, finding that endogeneity issues may still be present in terms of poor per-
forming firms taking corrective measures to increase independent directors.

Wei et al. (2018) conduct a literature review of 65 articles published in leading journals 
that study independent directors in Asian firms from 2001 to 2016. While the paper was 
only an organised review, it did suggest future research areas to extend studies of independ-
ent directors. Even though the review’s main focus was study of the post Asian financial 
crisis in Asian economies, it also included articles from India, Bangladesh, and Turkey; 
however, it lacked literature from MENA countries. This might be due to their geographic 
location or that such literature was not available in leading journals.

2.1 � Monitoring costs

Outside directors face additional costs compared to inside directors, and these costs affect 
their ability to effectively monitor and advise management. There are two main disadvan-
tages to this approach. The first is information asymmetry, where insiders have superior 
information relative to outside directors regarding all aspects of the firm. Second, expertise 
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disadvantages can also exacerbate this problem, since inside directors possess increased 
firm-specific expertise, whereas outside directors are likely to have more generic knowl-
edge. Therefore, outside directors face additional costs in attaining firm-specific infor-
mation and the expertise to effectively perform their duties. Maug (1997) finds that, in 
environments with higher information asymmetry, increasing the number of independ-
ent directors does not have many beneficial effects. Raheja (2005) and Adams and Fer-
reira (2007) postulate that the number of outside directors decreases as monitoring costs 
increase. Linck et al. (2008) and Duchin et al. (2010) find that the advantages of having 
more independent directors are reduced when information acquisition costs are higher. In 
other words, independent directors are more valuable when information acquisition costs 
are lower. Liu et al. (2015) demonstrate that the positive impact of board composition on 
performance is stronger in Chinese firms, where independent directors face lower costs to 
acquire firm-specific information.

2.2 � Managerial pay

A key function of the board is to determine the top executive compensation structure 
(Fama and Jensen 1983). Today, listed firms are also required to have a separate executive 
compensation and remuneration committee. Therefore, there are various factors that influ-
ence executive compensation. Mehran (1995) argues that executive management compen-
sation, share ownership structure, and board composition are mutually determined and also 
influenced by the firm’s specific business nature; as such, firm performance and value are 
endogenously related.

2.2.1 � Director incentives

Murphy (1985) criticised past studies that focus only on the visible aspects of remunera-
tion, such as salary and bonuses, but ignore variables that are more sensitive to the firm’s 
performance, such as stock options and awards. Furthermore, Murphy (1985) argues it is 
reasonable to assume stock prices affect management compensation, but this is not the 
only determinant of management remuneration. Mehran (1995) investigates the relation-
ship between executive compensation structure and firm performance and finds support for 
incentive compensation, arguing that the type rather than the level of compensation moti-
vates managers to improve firm performance. Mehran (1995) discovers that firm perfor-
mance is positively related to the percentage of equity-based compensation. Furthermore, 
equity-based compensation is more common for firms with a greater proportion of outside 
directors. Jensen and Meckling (1976) and Grossman and Hart (1983) argue that agency 
costs are reduced when management and shareholder interests are aligned by ensuring that 
inside and outside managers both own shares in the firm, which then induces management 
to improve firm performance. Hermalin and Weisbach (1998) also note that incentive-
based contracts increase director efforts and should ultimately lead to greater firm value. 
Jensen and Murphy (1990a) maintain that equity-based incentive contracts such as stock 
options are better than cash for tying management remuneration to performance. However, 
Harris and Raviv (1979) argue that managers prefer compensation to be structured in a way 
that minimises their personal risk. They prefer fixed cash compensation over stock, since 
stock values are, to some extent, outside management’s control. Hirshleifer and Suh (1992) 
state that incentive contracts could lead to greater levels of risk-taking and other activities 
that could reduce firm value. Therefore, it might be preferable to hold compensation levels 
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constant and structure managerial pay to be at least in part equity based (Paul 1992; Sloan 
1993).

Adithipyangkul and Leung (2018) study the relationship between non-executive direc-
tor incentives and firm performance and find that firm performance is better without any 
incentives or when more of such incentives are high-powered. The study also finds that the 
interaction between incentive pay in the presence of monitoring by large shareholders has a 
negative impact on performance and the monitoring presence of debtholders has a positive 
impact on firm performance. While corporate performance is a function of non-executive 
director incentive pay, it is not the only factor that influences performance; the relation-
ship can be impacted by other endogeneity issues apart from those the authors mention. 
However, the study does use the t + 1 and t + 2 performance values as the dependent vari-
ables to account for reverse causality. To address omitted variable bias, the study includes 
control variables found in other studies. This does not fully tackle the endogeneity issues 
that might impact the results, such as unobserved heterogeneity; when unknown factors 
affect both the dependent and independent variables, control variables are unlikely to cover 
all omitted variables. While it can be impossible to develop the perfect model to describe a 
relationship, the study could be improved if it were to use additional empirical techniques 
to increase the robustness of its results. Simultaneity issues can also result in biased results 
when independent variables are a function of the expected values of the dependent vari-
able. Although the authors regress current variables on future firm performance variables, 
there may be another variable that could be time variant or invariant that might impact the 
relationship.

2.2.2 � Ownership of shares

Jensen and Meckling (1976) are pioneers in defining the relationship between manage-
ment share ownership and firm value. They maintain that inside shareholders who man-
age the firm are able to extract rents from firm cash flows in the form of non-marketable 
perquisites and become entrenched. Therefore, insiders have incentives to pursue policies 
and investments that are profitable to them at the expense of the firm’s shareholders. How-
ever, insider ownership can also improve firm performance due to reduced agency issues. 
Therefore, firm value depends on the proportion of shares held by insiders. Rashid (2020) 
supports this view even for developing markets such as Bangladesh; the researchers find 
that director ownership has a positive impact on firm performance and value. Morck et al. 
(1988) suggest that managers react to two opposing forces, depending on the extent of 
management ownership, which in turn impacts firm value. The first force is the natural 
tendency of managers to allocate firm resources to suit their own interests, which most 
likely conflicts with shareholder interests. This tendency has a negative impact on firm 
value. The second force has to do with the probability that as the managers’ ownership 
level increases, their interests become more closely aligned with those of firm sharehold-
ers, positively impacting firm value. This relationship is an empirical one; there is no cer-
tainty about how a certain ownership structure will trigger each of these forces. Morck 
et al. (1988) also find a non-linear relationship between firm value and managerial owner-
ship that initially increases for firms with managerial ownership ranging from 0 to 5%. 
The relationship weakens as managerial ownership increases to 25% and rises again for 
managerial ownership levels above 25%. Similarly, Hermalin and Weisbach (1991) find 
a non-monotonic relationship between Tobin’s Q and the proportion of shares owned by 
all past and present CEOs. Their results differ from those of Morck et al. (1988) in terms 
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of the ownership percentages at which certain forces become predominant. Their findings 
show that the relationship between CEO ownership and value is positive for the 0–1% CEO 
ownership level, negative between 1 and 5%, positive between 5 and 20%, and finally nega-
tive again above 20%.

McConnell and Servaes (1990) investigate the cross-sectional relationship between 
firm value and equity ownership structures in two periods, 1976 and 1986. Both periods 
display non-linear relationships between firm value and the percentage of stock held by 
insiders. At ownership levels of 40–50%, the firm value slope curves upward, while lev-
els above 50% show a slight downward slope. Their results are robust due to the inclu-
sion of multiple control variables, allowing them to avoid errors stemming from omitted 
variables. Further, they use ROA for robustness to ensure the results are not influenced 
by the method used to measure performance. Stulz (1988) and Hermalin and Weisbach 
(1991) also identify a curvilinear relationship between insider ownership and firm value. 
They suggest an optimal governance structure could exist, and this optimal structure is 
dependent on the specific issues a firm faces, since different firms face different issues. The 
empirical findings are consistent with the theory that corporate value is a function of the 
equity ownership structure and that managerial ownership can reduce agency costs and is 
thus likely to improve firm value. However, agency issues do not monotonically decrease 
with management’s ownership of shares because, at larger levels of managerial ownership, 
managers can become entrenched. High levels of managerial ownership are common for 
family-controlled firms, which most likely put the family’s interests ahead of those of other 
shareholders.

2.2.3 � CEO and top executive pay

Murphy (1985) argues that the economic theory of management compensation points 
towards a positive relationship between managerial pay and firm performance, but there 
is limited empirical evidence that supports this relationship. Murphy (1985) proposes that 
past cross-sectional studies suffer from the omission of important variables such as mana-
gerial responsibility, entrepreneurial ability, firm size, and historic performance, causing 
seriously biased results. Therefore, Murphy’s (1985) focus is not on the value of past assets 
that can fluctuate predictably and systematically with the firm’s stock price but is instead on 
the more indirect and subtle relationship between current year compensation and firm per-
formance. As a result, possible direct or mechanical links between managerial pay and firm 
stock price were eliminated or at least controlled. Murphy (1985) also finds a strong posi-
tive relationship between executive remuneration and firm performance measured by the 
shareholders’ rate of return and sales growth, and these results are robust to stock market 
performance. Jensen and Murphy (1990b) explore the relationship between performance 
and pay, measured by the changes in executive wealth and firm performance. They express 
surprise at finding the lack of a strong relationship between the change in executive wealth 
and firm value. Olaniyi and Olayeni (2020) explore the causal relationship between CEO 
pay and firm performance in Nigeria and find a bi-directional relationship. They find that 
CEO pay causes firm performance and that firm performance negatively causes CEO pay. 
Moreover, they suggest that CEOs are rewarded for good performance but not punished for 
poor performance; thus, CEOs are highly rewarded even when their firms underperform. 
Bin et al. (2020) study the determinants of CEO pay in Chinese listed firms between 2009 
and 2015 and find a positive association with firm performance. Conyon and He (2011) 
investigate the relationship between executive pay and firm performance in Chinese listed 
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firms between 2001 and 2005. They find the relationship is stronger in non-state-controlled 
firms. Gu et  al. (2010) find that firms under weak government control have higher pay 
levels and greater pay–performance sensitivity, whereas firms under greater government 
control have lower pay levels and lower pay–performance sensitivity. The study finds that 
pay incentive schemes act as a substitute governance mechanism when direct government 
control is reduced. This finding supports He et al.’s (2016) finding that government control 
can be weakened in firms with good corporate governance mechanisms, which serve as a 
substitute for government monitoring. Jiang et al. (2020) study how government ownership 
impacts management pay and how such pay impacts firm performance. The study finds 
that management pay is lower in state-owned enterprises (SOE) than in non-SOE, which 
induces poor performance in SOE. In contrast, Bin et al. (2020) do not find that CEO pay is 
affected by state ownership.

2.2.4 � Saudi literature

There is not a long history of literature on corporate governance utilising Saudi data and 
extant studies focus on issues related to ownership structure and firm performance. For 
example, Al-Matari et  al. (2012) study the impact of the legal system, regulations, and 
monitoring policies in Saudi Arabia. The corporate governance mechanisms they consider 
include board composition, CEO duality, board size, audit committee independence, audit 
committee activities, and audit committee size. Al-Matari et al. (2012) also look at internal 
corporate governance mechanisms, particularly the impact of the board of directors and 
audit committee on performance. They do not support the view that the board and commit-
tee mitigate agency costs, but find audit committee size is significant, although in the oppo-
site direction of the stated hypothesis. The proportion of non-executive directors shows a 
significantly negative relationship with performance, but again in the opposite direction 
of what was expected. CEO duality, board size, audit committee independence, and audit 
committee meetings have the expected sign, but are not significantly related to firm perfor-
mance. Similarly, Ghabayen (2012) studies 102 non-financial listed Saudi firms using their 
2011 annual reports and investigates the relationships between board mechanisms such as 
those between audit committee size, audit committee composition, board size, and board 
composition and firm ROA. Ghabayen (2012) shows that audit committee size, audit com-
mittee composition, and board size have no effect on firm performance, but board com-
position shows a significantly negative relationship with firm performance, which lends 
support to Al-Matari et al.’s (2012) findings. A major problem with this study is that it only 
used one year of data and used ROA as the only performance measure.

Conversely, Habbash and Bajaher (2015) study board structure, with board composi-
tion, board size, and duality as governance mechanisms, and their impact on Saudi firm 
ROA. Habbash and Bajaher (2015) use a pooled sample of 338 firm-year datapoints of 
large, listed firms from December 2006 to December 2009. Using a panel data FE OLS 
regression method, Habbash and Bajaher (2015) find that board independence has a posi-
tive effect on firm performance, which contradicts the findings of Al-Matari et al. (2012) 
and Ghabayen (2012). Duality has a negative relationship with ROA, while board size has 
no significant relationship with ROA. It is worth noting that Habbash and Bajaher (2015) 
exclude firms in the banking and insurance sectors.

Altuwaijri and Kalyanaraman (2016) apply an FE method to study the relationship 
between board independence and firm performance for Saudi non-financial listed firms 
using a panel data sample consisting of 365 firms from 2010 to 2014 and operating profit 
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and net profit as the performance measures. They show that board independence has a pos-
itive relationship with performance, although the dummy variable of excess board inde-
pendence (over the regulatory minimum) was found to have no significant relationship with 
firm performance. However, the R2 in their models were over 70%, which implies multicol-
linearity issues.

In his study of 329 Saudi firms over 2013–2015, Alshetwi (2017) excluded listed banks 
and insurance firms from the sample due to their specific regulatory requirements. He 
examined the relationships between board size, board independence, and firm performance 
using ROA. Alshetwi (2017) finds neither board size nor board independence is related to 
firm performance, but additional testing reveals that nonexecutive directors lack real inde-
pendence and are ineffective and costly for the analysed firms. Alshetwi (2017) notes the 
dominance of a tribal culture, which he argues pays more attention to personal relation-
ships over competency. The empirical models he uses follow Guest (2009) and Larmou and 
Vafeas (2010) and allow him to capture the impact of factors not included in their models. 
It is argued that the FE model used reduces the endogeneity issues in the board-perfor-
mance relationship. Although the model considers endogeneity arising from time-invar-
iant unobserved heterogeneity, it does not consider that from time varying heterogeneity, 
which is more likely to be present in practice. A criticism of Alshetwi’s (2017) study is that 
he relies on ROA as the only firm performance measure. However, accounting measures 
may not be as accurate because they are yearly data and their reporting is controlled by 
managers.

Alhussayen and Shabou (2016) investigate the role of intensive board monitoring using 
the audit and nomination and remuneration committees in listed Saudi firms as proxies for 
protecting firm resources and analyse their relationship with firm value using OLS regres-
sions; they also exclude banking and insurance firms. Firm value is measured with Tobin’s 
Q and the market-to-book ratio. They find intensive board monitoring has a significant and 
positive impact on firm value. The results are made robust using the two-stage least squares 
(2SLS) method to account for the endogenous nature of the intensive board monitoring 
variables. A criticism of Alhussayen and Shabou (2016) is that Tobin’s Q and the mar-
ket-to-book ratio are similar performance measures. Furthermore, banking and insurance 
firms were excluded because their characteristics are different from those in other sectors, 
although it is unclear how this would have affected the findings. The model used by Alhus-
sayen and Shabou (2016) includes ROA as an independent control variable, which is likely 
to be endogenously related to the dependent performance measures since both simultaneity 
and reverse causality can affect the dependent variable. Although Alhussayen and Shabou 
(2016) use the 2SLS method, this too can be sensitive to and influenced by the instrument.

Almoneef and Samontaray (2019) argue that many studies exclude the banking sector 
from their analyses; thus, they focus exclusively on the banking sector. The authors inves-
tigate the impact of corporate governance on the performance of Saudi banks from 2014 
to 2017. Their analysis of corporate governance includes measures of board size, board 
meetings, number of board committees, board independence, foreign board membership, 
audit committee size and audit meetings, and audit committee independence. Using panel 
data with ROA, ROE, and Tobin’s Q as performance measures, the study shows that board 
size, audit committee meetings, and bank size have a positive impact on ROE, whereas 
board independence has a negative effect. Similarly, board and bank sizes have a positive 
relationship with ROA, while board meetings have a negative relationship. Furthermore, 
board size, board independence, and bank size have a positive relationship with Tobin’s Q, 
whereas the number of board committees and bank age have negative ones. Finally, audit 
committee size, audit committee independence, and foreign board membership have no 



	 M. A. S. Al‑Faryan 

1 3

impact on bank performance. Prior to this, Alhassan et al. (2015) examine the performance 
of 10 listed Saudi banks using three corporate governance mechanisms as determinants—
board size, board composition, and board meetings—between 2007 and 2012 with 60 data 
points in an OLS regression. The study period is chosen to investigate the 2006 corporate 
governance code. The authors find a non-significant positive relationship between board 
size and firm performance. However, board composition and firm performance show no 
significant relationships, while board meetings and firm performance display positive 
relationships. The results of Almoneef and Samontaray (2019) and Alhassan et al. (2015) 
appear to be mixed in their support for each other and with past studies for consistency and 
comparison. Al-Sahafi et  al. (2015) investigate 11 Saudi banks between 2009 and 2012. 
They focus on the effects of board size, board independence, audit committee, and CEO 
status on ROA, ROE, and Tobin’s Q between 2009 and 2012. Board size shows mixed 
results, but board independence has a significantly positive relationship with performance. 
Moreover, the leverage ratio has a significantly negative relationship with performance. 
CEO status and audit committee size and independence have no significant relationship 
with bank performance.

Bahrawe et al. (2016) review the relevant literature and theoretically study the corporate 
governance mechanisms in Saudi Arabia. The proposed theoretical framework explains the 
relationship between corporate governance mechanisms, such as audit committees, boards 
of directors, and audit independence. The paper descriptively explores Saudi corporate gov-
ernance reforms and the Saudi auditing market, arguing that regulatory authorities should 
focus more on improving the awareness and appreciation of effective corporate governance 
through internal mechanisms, such as the audit committee and board of directors, as well 
as by external mechanisms such as external auditors. Marai et  al. (2016) also conduct a 
literature review, while Al-Sager and Samontaray (2018) employ a questionnaire to study 
corporate governance concepts and the importance of board size, board composition, board 
committees, and ownership structure. They study corporate governance awareness using 
the gender of Saudi investors and its impact on their investment decision making. Fallatah 
(2015) studies listed Saudi firms between 2008 to 2012 regarding board size, board inde-
pendence, CEO duality, government ownership, and whether CEO compensation is related 
to firm performance. The study finds CEO compensation is negatively related to board 
independence, and higher CEO compensation results in improved firm performance.

Hamdan (2018) considers foreign ownership a moderator variable and studies the 
impact of foreign ownership on board interlocking, that is, the presence of directors with 
more than one directorship, and firm performance. The sample includes 131 Saudi firms 
in 2016 only, and ROA and ROE are used as performance measures. The results show that 
the effectiveness of the directors’ monitoring role decreases as the number of interlocks per 
director increases. Furthermore, foreign firms have a positive impact on turning around the 
negative relationship between board interlocking and performance. Buallay et  al. (2017) 
study corporate governance practices of 171 listed Saudi firms for 2012–2014, using ROA, 
ROE, and Tobin’s Q as firm performance measures. The control variables include firm 
size, firm age, auditing quality, board size, and an industry dummy to investigate the rela-
tionship between corporate governance practice and performance. They find no significant 
impact of adopting corporate governance, and board independence displays no significant 
relationship with firm performance. However, board size has a significant impact on firm 
performance. To capture these interactions, I hypothesise that:
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Hypothesis 1  There is a positive relationship between board composition/independence of 
listed Saudi firms and performance.

Hypothesis 2  An exogenous shock on Saudi board regulations is more likely than not to 
have a positive impact on firm performance.

Hypothesis 3  A firm’s lagged past performance (a proxy for endogenous factors) affects 
current firm performance, which in turn impacts the board composition–performance 
relationship.

Hypothesis 4  The increased monitoring costs of Saudi firms are likely to have a negative 
and decisive impact on firm performance.

Hypothesis 5  Managerial pay is likely to have a positive impact on firm performance.

In light of the literature reviewed to this point, this study fills a gap in the current lit-
erature in the following ways. First, I contribute to the literature on board composition, 
board independence, and managerial pay using data from listed Saudi corporations for 
2007–2014, which has not been examined. Second, I examine the exogenous impact of 
changes in board regulation, given that exogenous impacts tend to be rare occurrences. 
This issue has been considered so important that it has been advised it should be taken into 
account when modelling a corporation’s environment. Finally, the study extends previous 
studies that utilise cross-sectional regressions by employing panel data.

3 � Data and variables

To examine the effects of board composition and managerial pay on firm performance, 
as well as the impact of board-monitoring costs on firm performance, this study employs 
a unique panel dataset consisting of 169 listed Saudi firms for 2007–2014 and variables 
relating to board composition, director incentives, CEO and top executive pay, and CEO 
share ownership. The sample is considered as a whole. Data were obtained from the CMA 
and Mubasher. I was unable to obtain data on corporate governance variables prior to 2007 
from the CMA, partly due to a 1:5 stock split in 2006. Other data used in this study were 
obtained from the annual reports of the 169 publicly listed Saudi firms and Bloomberg. All 
variables with a monetary value are in Saudi Riyal, which is pegged to the United States 
dollar (USD) at a rate of 3.75.

3.1 � Dependent variables

Table 1, Panel A describes the four performance measures used (ROA, ROE, Tobin’s Q, 
and Stock Returns) to determine whether the results are sensitive to specific measures 
and to check for consistency. Note that ROA and ROE are accounting-based performance 
measures that are backward looking (Shan and McIver 2011), while Tobin’s Q and Stock 
Returns are forward-looking market-based measures that capture the value placed by inves-
tors on future firm prospects. Although these performance measures are related, they can 
yield different results, especially if they are affected by factors such as corporate govern-
ance, liquidity, or share price (Demsetz and Villalonga 2001; Morck et al. 1988). Of the 
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performance measures used in this study, Tobin’s Q is said to be problematic in corporate 
governance studies because it is defined as a proxy for future growth opportunities, thus 
describing value that is a cause rather than a consequence of the corporate governance 
structure (Boone et al. 2007; Lehn et al. 2009; Linck et al. 2008). However, Morck et al. 
(1988) argue that Tobin’s Q reflects firms’ intangible assets better than operating perfor-
mance, which may not fully capture market expectations resulting from reforms, especially 
when there are changes in corporate governance structure and regulations. As a result, I 
include Tobin’s Q for comparison and robustness and, for the purpose of analysis, select 
four performance measures as suggested by the corporate governance literature to enable 
comparisons while accounting for the sensitivity of the results to the performance measure 
used.

The study employs panel data, in light of Murphy’s (1985) remark that cross-sectional 
models are inherently flawed due to a lack of theoretical basis for relevant variables and 
because of the likelihood of omitted variables. It is worth noting that if omitted variables 
are presumed not to change over time, it is possible to accurately evaluate the relation-
ship by analysing time-series regressions. Since the data used are for 2007–2014, there 
is a maximum of eight observations for each firm or executive. Furthermore, it would be 
laborious and not instructive to estimate separate regressions for each executive in the 169 
firms. Murphy (1985) also notes that regression intercepts represent ability and historical 
performance, among others, which should vary systematically across executives. In this 
study, there are no ex-ante reasons to suspect that performance coefficients would differ 
between individuals or firms. For the same reason, I assume that the relationships of pay 
sensitivity and board composition with performance will be the same for all executives and 
firms.

3.2 � Independent variables

Table 1, Panel B describes the independent variables. Saudi board directors can be clas-
sified as executive directors, who are employed full-time by the firm and receive a salary; 
non-executive directors, who do not work full-time for the firm or receive full-time sala-
ries; and independent directors, who are totally independent from the firm. Non-independ-
ence is said to exist for directors who meet one of the following criteria. First, a director 
who owns 5% or more of the shares in the firm or its subsidiaries or represents, in a legal 
capacity, another individual who owns 5% or more shares in the firm or its subsidiaries is 
considered non-independent. Non-independence may also be said to exist if, in the past two 
years, a director was a senior executive in the firm or its subsidiaries or if the board mem-
ber was employed in another company associated with the firm. Finally, non-independence 
also exists when a director in a subsidiary company is nominated for the holding firm’s 
board or directors are related to other board members. The 2009 regulation required that 
the majority of the board include non-executive members and the number of independent 
directors be equal to at least two or one-third of the total number of board members, which-
ever is greater (CMA 2017).

It is worth mentioning that I do not examine the role of the audit committee due to the 
common perception in Saudi Arabia that audit committees lack expertise, do not have close 
working relationships with either external or internal auditors, are lacking in independence, 
and do not perform an effective role in many listed Saudi corporations. In view of this, it 
would have been useful to conduct interviews with external and internal auditors to obtain 
a deeper understanding of how the auditing role has evolved in listed Saudi firms since the 
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corporate governance code was implemented. However, this research is not directly related 
to the current study’s focus and is left for future work.

3.3 � Control variables

It is widely known that control variables can influence and thus correlate with firm per-
formance. Therefore, including control variables is expected to improve estimates, while 
also eliminating the omitted variable bias that has been noted to affect previous studies; see 
MacAvoy et al. (1983), Baysinger and Butler (1985), and McConnell and Servaes (1990) 
for details. In consideration of the advice in these studies, I utilise the control variables 
in Table 1, Panel C. Note that the natural logarithm of ASSETS as a measure of firm size 
means larger firms are more likely to have a higher number of outside directors on their 
boards because they require more outside expertise and because they tend to benefit from 
more extensive monitoring and evaluation. Ln(BS) can be negative, as an increase in the 
number of board members can increase agency costs, reduce efficiency, and detract from 
firm performance (Jensen 1993; Lipton and Lorsch 1992; Yermack 1996). Natural loga-
rithms are used for three reasons: to simplify the interpretation of the results; according 
to Murphy (1985), to reduce the level of skewness in the size distribution of firms; and to 
transform the data from bounded to unbounded, as Demsetz and Lehn (1985) note.

I do not use ownership variables because the disclosure and transparency for the corpo-
rate governance code began in 2008 and was not available in Saudi Arabia before this date. 
This study uses annual data from 2007 to 2014; in addition, the ownership data is available 
only for large owners with more than 5% ownership and some companies do not have any 
shareholders who own more than 5% (CMA 2017).

4 � Methodology

To examine the impact of board composition and managerial pay on firm performance, I 
apply five empirical approaches: RE, FE, DID, dynamic GMM based on the work of Arel-
lano and Bond (1991), and instrumental variables two-stage least squares (IV-2SLS). The 
FE model considers endogeneity from unobserved time-invariant heterogeneities; however, 
it does not resolve endogeneity issues arising from time-varying heterogeneities, reverse 
causality, or simultaneity (Conyon and He 2011). The rationale behind the RE approach 
is that, unlike the FE method, the variation in the error term or unobserved variables is 
assumed to be random and not correlated with the predictor or independent variables in 
the regression model. Moreover, they are more strongly statistically independent from 
observed variables and predictors. The RE method uses partial pooling, whereas the FE 
one does not. Note that the choice of either approach can be determined by the Hausman 
(1978) test. For partial pooling, there are fewer data points, and the coefficient estimates are 
partially based on the more abundant data from other groups. This could be more advanta-
geous than either pooling all groups together (which could hide group-level variation) or 
estimating the effects separately for all groups (which could result in poor estimates for 
low-sample groups). The random effects model extends the partial pooling technique as a 
general statistical model, which allows the approach to be used in various contexts. The RE 
and FE models are expressed as follows:
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To check the robustness of the results, I apply the following equation, which indicates 
the percentage of independent board members:

An additional test for robustness is carried out to gauge board independence by number 
and not by percentage as follows:

The financial test for robustness seeks to determine whether the monitoring cost affects 
firm performance and is expressed as follows:

The empirical test for managerial pay using RE and FE is as follows:

For Eqs. (1)–(5), the variables are defined as follows:
PERFit = dependent variable that refers to either ROA, ROE, Stock Returns, or Tobin’s 

Q.
The independent variables are as follows:
%IB = board composition as a percentage of the independent directors on the board.
%IB 33.33–50 = board composition as a percentage of the independent directors on the 

board above 33.33% and below or equal to 50%.
%IB > 50 = board composition as a percentage of the independent directors on the board 

above 50%.
IB (1), IB (2), IB (3), IB (4), IB (5) = the number of independent members on the board, 

grouped as one, two, three, four, and five or more.
%IB*VOL = monitoring cost.
D-INC = director incentives (Saudi riyals, SAR).
CEO-Ex-Pay = CEO and top executive pay (SAR).
CEO-Shares = percentage of CEO-owned shares.
The control variables used in this study are as follows:
CEO-Ten = CEO tenure.
Ln(BS) = log board size.
CEO-Dual = CEO duality.
Ln(Assets) = natural logarithm of firm total assets.

(1)
PERFit = � + �1%IBit + �2Ln(BS)it + �3CEO − Dualit + �4Ln(Assets)it

+ �5Levit + �6Ln(Firm
Age)it + �7VOLit + �it.

(2)

PERFit = 𝛼 + 𝛽1%IB33.33 − 50it + 𝛽2%IB > 50it

+ 𝛽3Ln(BS)it + 𝛽4CEO − Dualit + 𝛽5Ln(Assets)it

+ 𝛽6Levit + 𝛽7Ln(Firm
Age)it + 𝛽8VOLit + 𝜀it.

(3)

PERFit = � + �1IB(1)it + �2IB(2)it + �3IB(3)it

+ �4IB(4)it + �5IB(5)it + �6Ln(BS)it + �7CEO − Dualit + �8Ln(Assets)it + �9Levit

+ �10Ln(Firm
Age)it + �11VOLit + �it.

(4)
PERFit = � + �1%IBit + �2%IB ∗ VOLit + �3Ln(BS)it + �4CEO − Dualit

+ �5Ln(Assets)it + �6Levit + �7Ln(Firm
Age)it + �8VOLit + �it.

(5)

PERFit = � + �1D − INCit + �2CEO − Ex − Payit + �3CEO − Sharesit

+ �4COE − Tenit + �5CEO − Dualit + �6Ln(BS)it

+ �7Ln(Assets)it + �8Levit + �9Ln(Firm
Age)it + �10VOLit + �it.
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Lev = leverage.
Ln(FirmAge) = natural logarithm of firm age since incorporated.
VOL = volatility.
These variables are explained in more detail in the data section.

4.1 � Difference‑in‑differences approach

Generally, the DID method is used in finance and economics to address the endogeneity 
problem; see Bertrand and Mullainathan (2003) for details. The DID model generates two 
variables. The first is a dummy variable for the post-regulation years from 2009 until 2014. 
I describe this indicator variable as ‘post-regulation’. The treated variable is also a dummy 
variable that equals 1 if the proportion of independent directors on a board is greater than 
or equal to one-third and 0 otherwise. I refer to this variable as ‘treated’ and then multiply 
‘post-regulation’ with ‘treated’ to produce a new variable that captures the effect of the 
differences between firms that implemented and enforced the corporate governance regula-
tions after 2008 and those that did not. Including the variable ‘Treated*Post regulation’ 
and firm-fixed effects eliminates any bias from comparing the treatment and control groups 
that may have resulted from the differences in groups over time. This requires the listed 
Saudi firms in the sample to exist before the exogenous shock of the change in Saudi cor-
porate regulations (i.e. by the end of 2008). This condition requires excluding 43 out of the 
sample of 169 listed Saudi firms. I did not include time dummies (time fixed effects) in the 
models for macroeconomic shocks affecting all firms because I do not want to increase the 
number of predictors vs sample size. There are some missing observations for some firms 
and some years, so adding time dummies (increasing explanatory variables) may affect the 
significance of the estimates.

This study also analyses the exogenous shock of the Saudi corporate governance regu-
lation by comparing firm performance in the treatment group, which was affected by the 
change in corporate governance regulation, with firm performance in the control group, 
which was not affected. Note that endogeneity issues are reduced because changes in the 
board composition of Saudi firms would be a result of the change in corporate governance 
regulation, as opposed to being endogenously determined by firm characteristics. In this 
respect, the corporate governance regulation change in Saudi Arabia created conditions 
that allow studying the relationship between board composition and performance using the 
following model:

4.2 � Dynamic generalised method of moments estimator

In addition to the above empirical methods, I also use the dynamic GMM estimator, which 
integrates the dynamic nature of internal corporate governance choices or independent var-
iables with the historical values of the dependent variable (performance). This approach 
is a valid and powerful instrument that addresses simultaneity and time-invariant unob-
served heterogeneity, which enables us to identify causal relationships as well as reverse 
causality between governance and performance. The GMM estimator advances the GLS 
or traditional FE estimation in at least three ways. First, unlike GLS methods, GMM can 

(6)
PERFit = � + �1DIDit + �2Ln(BS)it + �3CEO − Dualit

+ �4Ln(Assets)it + �5Levit + �6Ln(Firm
Age)it + �7VOLit + �it.
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include firm fixed effects that account for time-invariant unobserved heterogeneity. Sec-
ond, unlike traditional FE estimation, GMM enables existing governance to be influenced 
by past realised performance. Finally, unlike GLS or traditional FE, if the underlying pro-
cess is dynamic, GMM allows for combining past firm variables as instruments to account 
for simultaneity. Therefore, a key feature of the GMM method is its reliance on a set of 
internal instruments (i.e. past performance figures and/or values of governance used as 
instruments for current realisations). This eliminates the requirement for external instru-
ments. However, not all endogeneity issues are solved using dynamic GMM estimation 
and its reliance on the lag of dependent or independent variables is an empirical trade-off. 
Weak instruments can potentially become stronger as the lag length increases, thus making 
them more exogenous. This assumes that the error term is not serially correlated, which is 
unlikely to hold for all variables used in this empirical investigation. In this regard, Grili-
ches and Hausman (1986) note that panel data estimators can magnify the bias from errors. 
Further, since GMM relies partly on first differences, it might not fully remove bias from 
measurement errors unless strong assumptions are made about the serial correlation of 
measurement errors, which would be difficult to verify.

Using lags requires assumptions about minimum weak rational expectations, which are 
not without implications. For example, if investors trade off the anticipated board struc-
ture, any shocks to current firm performance must have been unanticipated. Therefore, past 
firm information for p time periods should be included in today’s performance, and p lag 
lengths of past performance should be sufficient to capture the influence on current per-
formance. Therefore, any firm information older than the included lag will be exogenous 
and have no direct impact on current or future performance, as noted by Muth (1961) and 
Lovell (1986). In other words, unpredicted changes in future performance are treated as 
expectational error, which implies that empirical models include all variables that could 
jointly impact the dependent and independent variables (Hansen and Singleton 1982). 
However, this is unlikely to be the case because of the imperfect nature of proxies in empir-
ical tests. It is possible that regressions with corporate governance as a performance varia-
ble are misspecified and the time-varying unobserved variables are already omitted, which 
may affect both corporate governance and performance. Therefore, to justify their use in 
dynamic panel data estimation, inferences from empirical tests that examine the strength 
of lagged instruments must be made with caution. However, if the underlying process is 
dynamic, even with such weaknesses in specification tests, the dynamic GMM estimation 
is likely to dominate inferences from GLS or traditional FE estimation, which are not gen-
erally accompanied by specification tests.

To obtain consistent, unbiased estimates, I employ the GMM estimator to explore the 
dynamic relationships of board composition and managerial pay with firm performance. 
Potential bias from fixed, unobserved heterogeneity is eliminated by first-differencing, that 
is, taking the lag of the dependent variable. It is crucial to include sufficient lags in perfor-
mance to incorporate all past information and control for the dynamic nature in the empiri-
cal relationship. If this is not done, the model may still be misspecified due to omitted vari-
able bias. Since the structure of the board is persistent, it reduces the power of panel data 
estimates and ensures errors are not correlated. Note that Glen et al. (2001), Zhou (2001), 
Gschwandtner (2005), and Wintoki et al. (2012), suggest that two-year lags would be suf-
ficient to capture the persistence in performance. My model does not use an instrumental 
variable in GMM estimation; it only uses the lagged value of the independent variable as a 
covariate. This is due to the lack of evidence on the causal relationship between the instru-
mental variables and independent variables. If a variable whose lags are used as instru-
ments is generated by a noncausal AR process, its lags may be endogenous and, hence, 
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unsuitable as instruments, yielding an inconsistent GMM estimator (Lanne and Saikkonen 
2011).

I also include control variables in the model to account for any time-varying hetero-
geneities or variables that might affect performance and corporate governance, although 
the model is likely to suffer from unobserved heterogeneity. As such, I assume that any 
correlations between corporate governance and control variables with unobserved effects 
are constant over time. This assumption is reasonable for shorter time periods, in which 
unobserved effects proxy for factors such as managerial ability. As previously noted, the 
dynamic GMM estimation also adds robustness to the results because it addresses the 
endogeneity arising from simultaneity, unobserved heterogeneity, and reverse causality. 
Compared to the DID and IV-2SLS models, the GMM is perhaps more useful, in that it 
addresses endogeneity using internal instruments as opposed to external ones or natural 
experiments, which may not be commonly occurring or available. Wintoki et  al. (2012) 
note that GMM explicitly models the dynamic nature of the board independence–perfor-
mance and pay–performance relationships using the firm’s past performance as an inde-
pendent regressor variable. The GMM models to be estimated are:

In applying Eqs. (7) and (8), I first run the dynamic GMM estimation under the assump-
tion of homoscedasticity using the one-step GMM estimator. To ensure that the dynamic 
GMM model is specified correctly, the Sargan over-identification test is then used to test 
the null hypothesis, H0, that over-identifying restrictions are valid. If the corresponding 
p-value is significant, I reject H0. This implies that the model should be reconsidered or 
that the instruments might suffer from misspecification unless I can attribute this rejection 
to heteroscedasticity in the data. If I do not reject the null hypothesis, the over-identifying 
restrictions are valid under the assumption of homoscedasticity using the one-step GMM 
estimator. Note that the Sargan test has an asymptotic Chi-squared distribution only for a 
homoscedastic error term. The one-step Sargan test over-rejects in the presence of hetero-
scedasticity. This is because its asymptotic distribution is not known under the assumption 
of a robust model using robust standard errors.1 Although there is an alternative two-step 
Sargan test, Arellano and Bond (1991) found a tendency for this test to under-reject in the 
presence of heteroscedasticity. For this reason, the Sargan test is computed for the one-step 
homoscedastic estimator.

Next, the one-step GMM estimator with robust standard errors, which is asymptotically 
robust to general cross-sectional and time-series heteroscedasticity, is estimated as a rem-
edy to the heteroscedasticity problem, and the first- and second-order serial correlations in 
the first differenced errors are calculated. When the errors are independent and identically 
distributed, the first-differenced errors are serially correlated at an order of 1, as expected. 

(7)
PERFit = � + �1%IBit + �2PERFit−2 + �3Ln(BS)it + �4CEO − Dualit

+ �5Ln(Assets)it + �6Levit + �7Ln(Firm
Age)it + �8VOLit + �it.

(8)

PERFit = � + �1D − INCit + �2CEO − Ex − Payit + �3PERFit−2

+ �4CEO − Sharesit + �5COE − Tenit + �6CEO − Dualit + �7Ln(BS)it

+ �8Ln(Assets)it + �9Levit + �10Ln(Firm
Age)it + �11VOLit + �it.

1  When using robust standard errors, serial correlation can be tested but the Sargan test statistic cannot be 
calculated (Arellano and Bond 1991), as Stata will not compute it.
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Therefore, the H0 of no autocorrelation is tested using the second order. If the p-value 
of the second order is not significant, the null hypothesis is not rejected, and there is no 
evidence of model misspecification. If the p-value is significant, it means autocorrelation 
exists in the error terms; thus, the null hypothesis of no autocorrelation is rejected.

4.3 � Instrumental variable: two stage least squares fixed effects

It is widely recognised that a company’s board of directors has a key supervisory role. 
Therefore, investigating the effect of director incentives and CEO and top executive pay on 
firm performance raises endogeneity concerns, since both can be determined by firm char-
acteristics, and biases arise from simultaneity when compensation is determined jointly 
at equilibrium. Additionally, observable and uncontrollable factors could be responsible 
for the relationship between managerial pay and firm performance. Therefore, to deline-
ate between endogeneity issues and simultaneity bias, as well as to highlight any causal 
relationships, the methodologies of Balestra and Varadharajan-Krishnakumar (1987) and 
Lahlou and Navatte (2017), who use the IV-2SLS approach, are followed, which allows 
consistent estimates under several conditions: when independent variables are correlated 
with the error term from omitted variables that affect both the independent and depend-
ent variables; when there are changes in the influence of the dependent variable values 
on the explanatory variables (reverse causation); and when explanatory variables are sub-
ject to measurement error. Explanatory variables that are characterised by one or more of 
these issues are sometimes referred to as endogenous. In such situations, GLS regressions 
will be biased and produce inconsistent estimates. It should be noted that IV-2SLS utilises 
instrumental variables, which must satisfy two conditions in linear models. First, instru-
ments should strongly correlate with endogenous explanatory variables; otherwise infer-
ences based on parameter estimates and standard errors may be misleading. The second 
condition is orthogonality with the error term, that is, instruments cannot be correlated 
with the error term and should not exhibit the same issues as the original explanatory vari-
ables, as Roberts and Whited (2013) and Liu et al. (2015) note. Valid instruments induce 
changes in explanatory variables without having an independent impact on the dependent 
variable, which helps highlight the causal relationships between explanatory variables and 
the dependent variable. The IV-2SLS model applied is as follows:

First-stage regressions

Second-stage regressions

(9)

D − INCit = � + �1averageD − INCit + �2averageCEO − Ex − Payit

+ �3CEO − Sharesit + �4COE − Tenit + �5CEO

− Dualit + �6Ln(BS)it + �7Ln(Assets)it + �8Levit + �9Ln(Firm
Age)it + �10VOLit + �it,

(10)

CEO − Ex − Payit = � + �1averageD − INCit + �2averageCEO − Ex − Payit

+ �3CEO − Sharesit + �4COE − Tenit + �5CEO − Dualit + �6Ln(BS)it

+ �7Ln(Assets)it + �8Levit + �9Ln(Firm
Age)it + �10VOLit + �it,
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Using the IV-2SLS approach, Chen et  al. (2010) find a positive impact on executive 
pay from global pay benchmarks, and Adams et al. (2011) point out that firm management 
compensation is likely to depend on the compensation paid by competitors in the same 
industry. For both these reasons, the industry averages for director incentives and for CEO 
and top executive pay are used as instrumental variables.

5 � Results and discussion

Table 2 shows the correlation matrix for the endogenous variable and the average of the 
industry instrument variables discussed in Sect. 4. Note that the average variable value is 
correlated with the endogenous director incentives and CEO and top executive pay with 
correlations of 0.475 and 0.664, respectively, as expected. Furthermore, industry average 
compensation is not expected to have a direct effect on individual firm performance.

Table 3 provides summary statistics of the variables used in this study. Very few Saudi 
firms in the sample have IB(1) and IB(2). That is, very few listed Saudi firms have one or 
two independent directors on the board or a CEO who also acts as chairperson. CEO-Dual 
is a dummy variable that equals 1 if there is CEO duality and 0 otherwise. The average 
Saudi CEO-Ten is just under six years with a median of four years. Generally, firm average 
performance is positive with larger standard deviations. Out of the 20 variables, 15 have 
standard deviations larger than the mean, which indicates the data for such variables are 
more widely spread.

In Table 4, Panels A and B show that the correlations between variables are not very 
strong. However, there is a strong understandable correlation between ROA and ROE 
(0.659), although the variables are not included in the same model. The following are also 
observed. First, a positive correlation exists between ROA and Ln(FirmAge) (0.417), with 
a negative one between Tobin’s Q and Ln(Assets) (−  0.574). The relationship between 
Tobin’s Q and Ln(Assets) will be always negative as Tobin’s Q is calculated by dividing a 
firm’s market capital by its total assets. VOL and Stock Returns are also strongly correlated 
(0.673), which is theoretically expected. In Panel A, it is noticeable that managerial pay 
and CEO tenure are not highly correlated and, as expected, Ln(Assets) and CEO-Ex-Pay are 

(11)

PERFit = � + �1D − INCit + �2CEO − Ex − Payit + �3CEO − Sharesit

+ �4COE − Tenit + �5CEO − Dualit + �6Ln(BS)it + �7Ln(Assets)it

+ �8Levit + �9Ln(Firm
Age)it + �10VOLit + �it.

Table 2   Correlation matrix for endogenous variables

*** represents significance at the 1% level. P-values are in parentheses

1 2 3 4

1 D-INC 1
2 CEO-Ex-Pay 0.397*** 

(0.000)
1

3 Average D-INC 0.475*** 
(0.000)

0.400*** 
(0.000)

1

4 Average CEO-Ex-Pay 0.302*** 
(0.000)

0.664*** 
(0.000)

0.635*** 
(0.000)

1
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strongly correlated (0.620). In Panel B, board composition is correlated with IB(1)–IB(5) 
and strongly correlated (0.748) with board composition and IB(5), although they are not 
included in the same model. IB(5) and IB(3) have a negative correlation (− 0.517).

Note that the number of listed firms was 111 in 2007 and reached 169 by the end of 
2014; thus, the number of observations is not equal over time. In addition, some variables 
had some missing observations in some years for many reasons. First, some firms lost more 
than 50% of their capital, which led to suspension of trading in the Saudi stock exchange, 
resulting in some missing dates. Second, the 2006 corporate governance code applied to all 
companies listed on the Saudi stock exchange on a comply and explain basis. Initially, the 
code mostly served as a guideline for listed companies; however, it became mandatory in 
2009 for the board and was extended to all variables in 2010. Thus, the required corporate 
governance information had to be disclosed by all listed companies. The summary statis-
tics of the actual data used in the regression estimation are provided in Table 3.

Winsorizing was not used to compress distributions such as that of ROE, which had 
a range of − 983.941 to 56.586, because I was concerned about changing the data. I did 
not want to cause measurement error in the estimates only to deal with outliers that might 
cause missing data characteristics (Gujarati 2004).

Table 3   Summary statistics

Variable Observation Mean Median Minimum Maximum Standard 
Deviation

Panel A: performance measures
ROA 1146 4.151 3.202  − 77.540 43.980 10.587
ROE 1141 5.207 8.045  − 983.941 56.586 37.005
Stock returns 1152 1.089 1.103  − 42.520 198.120 7.531
Tobin’s Q 1146 2.039 1.331 0.131 16.927 2.228
Panel B: board independence
%IB 1152 49.486 44.444 0 100 21.081
IB(1) 1152 0.008 0 0 1 0.088
IB(2) 1152 0.094 0 0 1 0.292
IB(3) 1152 0.310 0 0 1 0.463
IB(4) 1152 0.184 0 0 1 0.388
IB(5) 1152 0.373 0 0 1 0.484
Panel C: managerial pay
D-INC (SAR) 1148 2,249,561 1,705,000 0 43,660,000 3,001,603
CEO-Ex-Pay 

(SAR)
1060 7,654,556 4,789,461 0 72,095,000 8,471,274

CEO-Shares (%) 1123 0.918 0.001 0 45.501 3.738
Panel D: control variables for board composition and managerial pay
CEO-Ten 1153 5.875 4 1 39 6.477
BS 1153 8.447 9 4 13 1.620
CEO-Dual 1153 0.032 0 0 1 0.176
Ln(Assets) 1148 21.359 21.133 17.200 26.798 2.060
Lev 1136 14.998 4.665 0 126.473 18.993
FirmAge 1153 23.660 22 1 89 16.365
Vol 1144 11.859 9.639 0 280.184 11.672
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In Table 5, the RE model’s board composition (%IB) shows no significant relationship 
with the performance measures. The coefficients are not significant and are small, sup-
porting the results reported by Black and Kim (2012) and Liu et al. (2015) (although their 
results were significant). Additionally, the FE model shows board composition has no sig-
nificant relationship with the performance measures, which is opposite the findings of Liu 
et al. (2015) for ROA and ROE, Li et al. (2015) for ROA and Tobin’s Q in their study of 
Chinese board independence and firm performance, and Black and Kim (2012) for Tobin’s 
Q in their study of the effect of board structure on firm value using Korean data. Although 
there is no significance in the estimates, the %IB coefficients are similar in size and close to 
0, which does not support Hypothesis 1.

The results of the DID approach indicate that the performance measures (Stock Returns 
and Tobin’s Q) yielded significantly positive performance differences of 5.103 and 0.481, 
respectively, at the 1% significance level for listed Saudi firms that implemented post-2009 
corporate governance regulations stipulating that at least two or one-third of directors must 
be independent, thus supporting Hypothesis 2. However, ROA shows a significantly nega-
tive relationship of − 1.145 for listed Saudi firms, while ROE displays no significant rela-
tionship between firms that implemented the corporate governance regulations and those 
that chose not to appoint independent board members, therefore not supporting Hypoth-
esis 2. The lack of significance for ROE and the negative relationship for ROA might be 
because some firms chose not to obey the corporate governance regulation requirements 
and were instead willing to pay a fine of SAR 20,000–40,000. Another explanation might 
be the timing of the corporate governance regulation, since not all its components were 
implemented at the same time.

According to the annual reports, as the corporate governance regulations were imple-
mented gradually and not on a date fixed by the government, they were gradually adopted 
by listed Saudi firms. Furthermore, shareholder ownership concentration is high. This is 
because many firms are family-owned and might thus might have been hesitant to adhere 
to the new regulations. Another possibility is that the results in Table 5 may be sensitive to 
different performance measures. These results are consistent with Black and Kim (2012), 
whose DID results show an increase in Tobin’s Q for large Korean firms required to have a 
50% share of independent directors on their board. This contradicts Moursli’s (2020) find-
ing of a negative impact on Tobin’s Q. My results differ from those of Liu et al. (2015), 
who identified significantly positive relationships of ROA and ROE in the Chinese market, 
whereas there is a significantly negative relationship for ROA and a non-significantly posi-
tive relationship for ROE. This might be due to this study’s inclusion of only five years of 
data after the 2009 exogenous shock and only 169 listed Saudi firms, whereas Liu et al. 
(2015) had 10 years of data and a sample of 2,057 firms.

Turning to the dynamic GMM estimations, the lag of ROE and Stock Returns in their 
respective models show no significant relationship with current firm performance. More-
over, %IB displays no significant relationship with ROE or Stock Returns, thus rejecting 
Hypothesis 1. This is in line with the corresponding FE and RE models, which suggest no 
evidence of a relationship or bias in the results or of an endogenous impact. The specifica-
tion tests for the model including Stock Returns show that the Sargan test has a p-value 
of 0.000. As such, the null hypothesis that the over-identifying restrictions are valid is 
rejected, which also means the model or instruments need to be reconsidered because they 
may exhibit misspecification or heteroscedasticity. By testing for second-order autocorre-
lation using robust standard errors, the null hypothesis of no autocorrelation is rejected. 
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The AR(2) yields a p-value of 0.001, thus providing further evidence of model misspeci-
fication. Therefore, the results indicate the rejection of Hypothesis 3 for the Stock Returns 
model.

The specification tests for the ROE model displayed a Sargan test p-value of 1. Hence, 
the null hypothesis that the instruments are valid is not rejected. With regard to testing 
the AR(2) results with a p-value of 0.924, the null hypothesis of no autocorrelation is not 
rejected, and thus, there is neither sufficient evidence to reject the model or instrument nor 
evidence of misspecification. However, it is worth highlighting that neither the lagged nor 
board composition variables are significantly related to current ROE, meaning it cannot 
be concluded whether endogeneity from past ROEs affects the board composition–perfor-
mance relationship for the listed Saudi firms in the sample, although the dynamic panel 
GMM model appears to be correctly specified. Therefore, no evidence supporting Hypoth-
eses 1 or 3 is found in the ROE model.2 The lack of evidence for a relationship also concurs 
with the corresponding RE and FE models.

Regarding the model using Tobin’s Q, there is no significant evidence that board com-
position (%IB) impacts Tobin’s Q, and thus, no support for Hypothesis 1. This is in line 
with the FE and RE models and also demonstrates there is no significant relationship with 
Tobin’s Q. The lag of Tobin’s Q displays a significantly negative relationship (− 0.106) with 
the current Tobin’s Q at the 10% significance level. In particular, the Sargan test resulted in 
a p-value of 0.000, leading to rejection of the null hypothesis. The AR(2) yields a p-value 
of 0.088, which means the null of no autocorrelation cannot be rejected. Therefore, it can-
not be concluded whether endogeneity from past Tobin’s Qs affects the board composi-
tion–performance relationship, which means Hypothesis 3 cannot be supported, since the 
null hypothesis that the over-identifying restrictions are valid is rejected.

The second lag of ROA in the dynamic model results in a positive relationship between 
board composition (%IB) and ROA, with a coefficient of 0.047 at the 5% significance level, 
thus supporting Hypothesis 1. The lag of ROA displays a negative relationship with cur-
rent ROA, with a coefficient of − 0.097 at the 5% significance level, which suggests that the 
poor historical performance of the listed Saudi firms in the sample has a negative impact 
on current performance, and the underlying relationship is dynamic when board independ-
ence and performance are simultaneously determined. This is in line with the theory that 
increases in the independence levels of boards lead to better firm monitoring and ultimately 
result in better firm decisions with more profitable outcomes.

When the endogenous lag variable is included in the GMM model, the GMM %IB 
coefficient becomes significantly positive compared to the non-significant negative result 
(− 0.003) in the RE model and the positive result (0.004) in the FE model. Therefore, iso-
lating the impact of the poor past performance of Saudi firms from board composition 
leads to larger size and significance of the board composition–firm performance relation-
ship. However, it cannot be ascertained whether the corresponding FE or RE models have 
a positive or negative bias on performance since neither display a significant relationship, 
which can suggest the presence of negative bias. The Sargan test resulted in a p-value of 
0.123, which means the null hypothesis that over-identifying restrictions are valid (i.e. the 
instruments are valid) cannot be rejected. This is because there is insufficient evidence to 
indicate that the model or instrument are misspecified or need to be reconsidered. Test-
ing AR(2) resulted in a p-value of 0.234, which does not cause the null hypothesis of no 

2  Although it does not support my hypotheses, this could imply that the Saudi market is weak-form efficient 
and that one cannot make arbitrage returns by simply trading stocks based on board composition.
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autocorrelation to be rejected, while also providing no evidence of model misspecifica-
tion. In conclusion, past returns measured by ROA affect current performance and deter-
mine board composition, as opposed to simply board composition affecting ROA. This not 
only supports Hypothesis 3 but also the results of Liu et al. (2015), who also found a sig-
nificantly positive relationship in their dynamic GMM model for both ROA and ROE in 
China.

In Table  6, I generate two dummy board composition variables. The first is 
(%IB) 33.33–50, which equals one if the percentage of independent directors on the board 
is more than 33.33% and less than or equal to 50%; the variable is zero otherwise. The 
second is (%IB)> 50, which captures situations with a majority of independent directors, 
and equals one if they constitute more than 50%; the variable is zero otherwise. RE and FE 
regressions are run for all four performance measures. The base group in the regressions 
represents listed Saudi firms with one-third or less board independence. It includes Saudi 
firms that ignored the corporate governance regulation stipulating that there must be either 
a minimum of two independent directors on a board or the board must be able to demon-
strate that it exhibits at least one-third board independence, whichever is higher. The inter-
cept term considers this and shows that all performance measures except Tobin’s Q have 
a significantly negative relationship with performance. Tobin’s Q displays a significantly 
positive relationship. The dummy variable (%IB)  33.33–50 has a significantly positive 
relationship with all performance measures except ROA. (%IB) > 50 shows a significantly 
positive relationship but only with Stock Returns. The ROE and Tobin’s Q models display 
positive but non-significant relationships, while the relationship with ROA is negative and 
non-significant. The size of the coefficients of (%IB) 33.33–50 are all greater than those 
of (%IB) > 50, suggesting that Saudi firms perform most effectively when board independ-
ence composition ranges between 33.33% and 50%, while compositions above 50% have a 
negative impact on performance. This might be due to the lack of experienced insiders or 
to increased monitoring costs that deviate from the positive impact independent directors 
have on firm performance.3 It may also be that poor firm performance leads to inside direc-
tors being replaced with outside directors. Therefore, poorly performing firms are likely to 
have a higher than average outside director ratio (Hermalin and Weisbach 1988).

These findings support Hypothesis 1, the findings of Liu et  al. (2015), and the views 
that independent directors in Saudi Arabia are not automatically selected and that Saudi 
firms have an economic incentive to select independent board members. This facilitates 
understanding how much of the board composition–performance relationship is due to the 
change in corporate governance regulations and how much of it is voluntary as opposed to 
mandatory, as well as the ideal composition for maximising performance.4

Dividing board composition into two dummy groups provides greater insight into the 
board composition–performance relationship than the RE and FE models in Table 5, whose 
results led to the rejection of Hypothesis 1. In sum, the results in Table 6 support Hypoth-
esis 1.

Most studies in the literature on board composition tend to use ratios or proportions 
to characterise the extent of board independence. Many regulatory bodies also stipulate 
that there should be a minimum number of independent or outside directors on a board. 
In Saudi Arabia, the minimum number of independent directors is two or one-third of the 

3  Table 8 presents the impact of monitoring cost on board independence.
4  Table 7 further investigates the critical mass of independent directors.
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total number of board members, whichever is greater. Broome et  al. (2011) argue that a 
critical mass of independent or outside directors is required for a board to be effective; oth-
erwise, there is a tendency for boards not to have a meaningful effect on firm monitoring 
or decisions. I explore this variable in Table 7, that is, the critical number of independent 
directors for a board to be maximally effective, by re-estimating the models and replacing 
%IB with five binary dummy variables IB(1), IB(2), IB(3), IB(4), and IB(5,) that indicate 
the presence of one, two, three, four, or five or more independent directors on a board. The 
results indicate no significant relationship between the number of independent directors 
and ROA and Tobin’s Q, except IB(4) under Tobin’s Q in the FE model, which was positive 
(0.470) and significant at the 10% level. The ROE and Stock Returns models display more 
significant impact from the number of independent directors for both the FE and RE mod-
els. IB(1) has no significant impact on any of the performance measures, except ROE under 
the RE model (24.730), where it is significant at the 10% level, suggesting that having one 
independent director on the board does not have a significant impact on the performance 
of Saudi firms and that lone independent directors are probably symbolic. This observa-
tion is consistent with the psychology literature, which points out that lone individuals are 
unlikely to express views opposing an otherwise unanimous group (Asch 1951 as cited 
in Liu et al. 2015). My findings also support those of Liu et al. (2015), who find that solo 
independent directors have no effect on the performance of Chinese firms. IB(2)–IB(5) 
have significantly positive impacts on ROE and Stock Returns. ROE is greatest when there 
are three independent directors on the board with coefficients of 26.608 and 21.255 for 
RE and FE, respectively, significant at the 1% level. For four or five or more independent 
directors, there is a decreasing impact on firm performance, although the impacts are still 
significant and positive. Stock Returns is highest for three to four independent directors, 
with similar coefficient estimates between 4.399 (RE) and 4.590 (FE), and significant at 
the 1% level. However, having five or more independent directors, although significant at 
the 1% level and positive, has smaller values: 2.961 (RE) and 2.903 (FE), thus supporting 
Hypothesis 1.

The mean (median) board size is eight (nine) directors. The mean (median) board com-
position is 49% (44%), which suggests that Saudi firms might be appointing slightly more 
than the number of independent directors required to comply with corporate governance 
regulations. The results indicate Saudi firm performance is maximised by having three to 
four independent directors on the board and that Saudi firms with less than three independ-
ent members might improve their performance (ROE and Stock Returns) by increasing the 
number of independent directors to three or four. Again, my findings support those of Liu 
et al. (2015), who find a significantly positive relationship between independent directors 
and ROA and ROE in China. Liu et al. (2015) show that a critical mass of at least three 
independent directors had a significantly positive impact on performance, which is also 
the case in Saudi Arabia, although having even the minimum of two independent directors 
results in a significantly positive effect on ROE and Stock Returns.

Table 8 shows the results of including an additional variable (%IB*VOL), which meas-
ures monitoring costs in the original model (Table  5). Clearly, the board composition 
(%IB) coefficients indicate a significantly positive relationship with ROA (except in the RE 
model), ROE, and Stock Returns. This suggests that having a greater proportion of inde-
pendent directors on the board leads to improvement in the performance of Saudi firms. 
Compared to the original model in Table 5, board composition (%IB) has a significantly 
positive relationship with performance once the interaction term %IB*VOL, representing 
monitoring cost, is included in the model. This provides further evidence in support of 
Hypothesis 1, highlighting my initial conclusion based on the findings reported in Table 5 



	 M. A. S. Al‑Faryan 

1 3

Ta
bl

e 
8  

B
oa

rd
 c

om
po

si
tio

n 
an

d 
m

on
ito

rin
g 

co
sts

*,
 *

*,
 a

nd
 *

**
 re

pr
es

en
t s

ig
ni

fic
an

ce
 a

t t
he

 1
0%

, 5
%

, a
nd

 1
%

 le
ve

ls
, r

es
pe

ct
iv

el
y.

 S
ta

nd
ar

d 
er

ro
rs

 a
re

 in
 p

ar
en

th
es

es
. (

C
) m

ea
ns

 th
e 

co
effi

ci
en

t i
s −

 0.
00

98
23

 a
nd

 th
e 

st
an

da
rd

 
er

ro
r i

s 
0.

00
36

89
3.

 R
O

A,
 R

O
E,

 S
to

ck
 R

et
ur

ns
, a

nd
 T

ob
in

’s
 Q

 a
re

 p
er

fo
rm

an
ce

 m
ea

su
re

s. 
R

E 
(r

an
do

m
 e

ffe
ct

s)
 a

nd
 F

E 
(fi

xe
d 

eff
ec

ts
) a

re
 th

e 
re

gr
es

si
on

 m
od

el
s 

us
ed

. %
IB

 is
 

bo
ar

d 
co

m
po

si
tio

n,
 %

IB
*V

O
L 

is
 b

oa
rd

 c
om

po
si

tio
n 

m
ul

tip
lie

d 
w

ith
 v

ol
at

ili
ty

, L
n(

BS
) 

is
 th

e 
na

tu
ra

l l
og

ar
ith

m
 o

f 
bo

ar
d 

si
ze

, C
EO

 −
 D

ua
l i

s 
C

EO
 d

ua
lit

y,
 L

n(
As

se
ts

) 
is

 th
e 

na
tu

ra
l l

og
ar

ith
m

 o
f fi

rm
 a

ss
et

s, 
Le

v 
is

 le
ve

ra
ge

, L
n
(F
ir
m

A
g
e
)  i

s t
he

 n
at

ur
al

 lo
ga

rit
hm

 o
f fi

rm
 a

ge
, a

nd
 V

O
L 

is
 v

ol
at

ili
ty

RO
A

RO
E

St
oc

k 
Re

tu
rn

s
To

bi
n’

s Q

R
E

FE
R

E
FE

R
E

FE
R

E
FE

C
on

st
an

t
 −

 27
.4

17
**

*
(6

.6
27

)
 −

 84
.3

01
**

*
(1

6.
19

6)
 −

 73
.8

99
**

*
(1

8.
52

7)
 −

 33
7.

74
1*

**
(8

7.
19

2)
 −

 17
.4

18
**

*
(2

.3
92

)
 −

 57
.9

34
**

*
(1

3.
54

7)
15

.9
00

**
*

(1
.2

34
)

34
.8

88
**

*
(3

.2
74

)
%

IB
0.

01
8

(0
.0

18
)

0.
03

1*
(0

.0
18

)
0.

15
7*

(0
.0

84
)

0.
18

7*
(0

.0
99

)
0.

06
5*

**
(0

.0
12

)
0.

03
5*

*
(0

.0
15

)
 −

 0.
00

8*
*

(0
.0

04
)

C
 −

 0.
01

0*
**

(0
.0

04
)

%
IB

*V
O

L
 −

 0.
15

6*
(0

.0
93

)
 −

 0.
19

2*
*

(0
.0

94
)

 −
 0.

85
4*

(0
.4

71
)

 −
 1.

10
5*

*
(0

.5
06

)
 −

 0.
53

3*
**

(0
.0

72
)

 −
 0.

23
8*

**
(0

.0
79

)
0.

06
3*

**
(0

.0
19

)
0.

06
7*

**
(0

.0
19

)
Ln

(B
S)

 −
 2.

75
7

(1
.8

46
)

 −
 2.

48
9

(2
.1

78
)

 −
 13

.8
74

**
(6

.7
56

)
 −

 13
.1

84
(1

1.
77

0)
 −

 0.
00

2
(0

.9
11

)
 −

 0.
16

4
(1

.8
27

)
0.

35
1

(0
.3

61
)

0.
11

0
(0

.4
41

)
C

EO
-D

ua
l

0.
91

2
(1

.5
53

)
1.

76
4

(1
.6

18
)

 −
 1.

91
0

(7
.0

29
)

2.
96

4
(8

.9
43

)
 −

 0.
18

7
(0

.9
84

)
0.

45
2

(1
.3

56
)

 −
 0.

50
6

(0
.3

11
)

 −
 0.

50
5

(0
.3

28
)

Ln
(A

ss
et

s)
1.

17
3*

**
(0

.2
99

)
3.

86
5*

**
(0

.7
64

)
3.

94
3*

**
(0

.7
95

)
17

.3
71

**
*

(4
.1

14
)

0.
39

1*
**

(0
.1

01
)

2.
06

5*
**

(0
.6

38
)

 −
 0.

63
3*

**
(0

.0
55

)
 −

 1.
55

3*
**

(0
.1

54
)

Le
v

 −
 0.

13
6*

**
(0

.0
21

)
 −

 0.
20

2*
**

(0
.0

26
)

 −
 0.

21
0*

**
(0

.0
73

)
 −

 0.
52

3*
**

(0
.1

42
)

 −
 0.

00
2

(0
.0

10
)

 −
 0.

02
0

(0
.0

22
)

 −
 0.

01
1*

**
(0

.0
04

)
 −

 0.
00

0
(0

.0
05

)
L
n
(F
ir
m

A
g
e
)

4.
72

6*
**

(0
.5

19
)

4.
21

6*
**

(0
.8

35
)

6.
72

5*
**

(1
.5

26
)

 −
 1.

54
6

(4
.4

90
)

0.
57

5*
**

(0
.1

99
)

2.
83

0*
**

(0
.6

93
)

 −
 0.

28
4*

**
(0

.0
98

)
0.

07
8

(0
.1

68
)

VO
L

0.
09

2*
*

(0
.0

46
)

0.
13

7*
**

(0
.0

48
)

0.
46

6*
*

(0
.2

32
)

0.
71

4*
**

(0
.2

57
)

0.
71

6*
**

(0
.0

36
)

0.
60

3*
**

(0
.0

40
)

 −
 0.

00
2

(0
.0

09
)

 −
 0.

00
1

(0
.0

10
)

F 
st

at
ist

ic
15

.7
3*

**
4.

38
**

*
91

.2
1*

**
23

.3
3*

**
W

al
d 

C
hi

2
15

6.
70

**
*

67
.7

3*
**

11
31

.8
6*

**
31

1.
44

**
*

R
2  (%

)
17

.3
2

11
.1

5
7.

79
4.

11
50

.0
4

28
.6

8
38

.4
9

33
.7

7



The effect of board composition and managerial pay on Saudi firm…

1 3

on rejecting Hypothesis 1. The coefficient on %IB*VOL shows the impact of information 
asymmetry or monitoring cost on performance. I also find a significantly negative relation-
ship between %IB*VOL and ROA, ROE, and Stock Returns, which implies that the increas-
ing monitoring costs faced by independent directors leads to a decrease in the performance 
of Saudi firms. In other words, the positive impact of independent directors on the perfor-
mance of Saudi firms is reduced and thus, Hypothesis 4 is supported for all three perfor-
mance models.

The Tobin’s Q results are opposite those of the rest of the models. For instance, %IB 
has a significantly negative relationship of -0.008 (RE) and -0.010 (FE) at the 5% and 1% 
levels, respectively. Additionally, both coefficients are close to 0. The %IB*VOL estimates 
both display positive relationships, 0.063 (RE) and 0.067 (FE), significant at the 1% level. 
These are the smallest coefficients relative to all other performance measures. My findings 
are consistent with the literature, in that an increase in information asymmetry or monitor-
ing costs leads to a decrease in the benefits associated with board independence. In fact, 
my results support those of Adams and Ferreira (2007) and Raheja (2005), who argue that 
the number of outside directors on a board decreases as monitoring costs increase. Fur-
ther, Liu et al. (2015) and Duchin et al. (2010) find that firms with higher monitoring costs 
experience a reduction in the benefits that normally come from having more independent 
directors. My findings are in line with those of Li et al. (2015), who also demonstrate a 
significantly positive relationship between board independence and ROA in the Chinese 
market. Li et al. (2015) find that Tobin’s Q has a significantly positive relationship with 
board independence, while I identify an almost 0 negative relationship.

Table 9 presents the results for the relationship between managerial pay and firm per-
formance using RE, FE, dynamic GMM, and IV-2SLS estimations. In the RE models, D-
INC has a positive relationship with ROA, ROE, and Tobin’s Q (2.18e-07, 1.42e-06, and 
4.77e-08, significant at the 10%, 5%, and 5% levels, respectively) and a positive but non-
significant relationship with Stock Returns. CEO-Ex-Pay only displays a significantly posi-
tive relationship with Tobin’s Q (4.33e-08) at the 1% level, while CEO-Shares has a sig-
nificantly positive relationship with ROA and ROE (0.193 and 0.846, respectively, at the 
5% level), but no significant relationship with Stock Returns or Tobin’s Q. Therefore, Stock 
Returns is the only performance measure that has no significant relationship with any of 
the three pay variables. Based on the RE estimates, it can be concluded that increases in 
director incentives, top executive salary, or CEO share ownership lead to an increase in 
firm performance, thus supporting Hypothesis 5. Mehran (1995) maintains that incentive 
compensation impacts firm performance and efficiency; the positive relationship of D-INC 
with performance lends support to this conjecture. My results also support Fahlenbrach 
(2009), who shows that firms use compensation contracts to better align CEO and share-
holder interests. Under FE estimation, ROA and ROE have no significant relationship with 
any of the three pay variables, thus failing to support Hypothesis 5; only Stock Returns 
is positively related to CEO-Ex-Pay (7.66e-08) at the 10% level. Tobin’s Q has a positive 
relationship with CEO-Ex-Pay and D-INC (3.92e-08 and 5.37e-08, at the 1% and 5% sig-
nificance levels, respectively), therefore providing some evidence in support of Hypothesis 
5 in the Stock Returns and Tobin’s Q models.

In summary, the key differences between the RE and FE models are that, in the latter, 
D-INC and CEO-Shares are no longer significantly related to ROA and ROE. CEO-Ex-Pay 
is now positively related to Stock Returns at the 10% level. Finally, all compensation vari-
ables under the FE and RE models display similar significant relationships with Tobin’s Q. 
These results highlight that different empirical techniques and performance measures can 
lead to varying results. The RE models appear to be a better fit for the data, especially 
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for accounting measures such as ROA and ROE but also for a market measure such as 
Tobin’s Q. The FE method seems to be more appropriate for market measures such as Stock 
Returns and Tobin’s Q. This is also evident in the R2 values, which are higher in the RE 
than in the FE models.

Mehran (1995) also shows that CEO equity compensation is positively related to ROA 
and Tobin’s Q, which agrees with the CEO-Shares estimated under the RE model but only 
for ROA. Mehran (1995) finds that top executives’ cash compensation is negatively related 
to ROA and Tobin’s Q; my results show a positive relationship between CEO-Ex-Pay and 
Tobin’s Q in the RE and FE models and a non-significant negative relationship between 
CEO-Ex-Pay and ROA in both models. Conversely, Brick et al. (2006) use pooled and fixed 
effects regressions of CEO and director compensation on excess market returns in the US 
to identify a significantly negative relationship between compensation and firm perfor-
mance, which contrasts with my results.

The GMM estimates in the ROE model display no significant relationships with any 
of the managerial pay variables or between the lag variable and ROE. The Sargan test has 
a p-value of 0.998. Therefore, I do not reject the null hypothesis that the over-identifying 
restrictions are valid. On testing AR(2), the p-value is 0.888, meaning I do not reject the 
null of no autocorrelation. Further, I do not have evidence to suggest that the model or 
instrument suffers from misspecification. Therefore, I conclude there is no evidence of an 
endogenous relationship between managerial pay and past ROE with current ROE, thus 
failing to support Hypothesis 5. This also could be due to the fact that considering endoge-
neity rather counters any bias in the data, which implies the possible efficiency of the Saudi 
Arabian market.

In the corresponding RE estimates, both CEO-Shares and D-INC have significantly 
positive relationships with ROE. However, under the GMM estimation, these relationships 
are no longer significant, and the magnitudes of the coefficients become smaller. The coef-
ficient on D-INC even has a negative value under GMM, implying that the RE estimates 
may be positively biased. While the coefficients under the FE estimates are not significant, 
both D-INC and CEO-Ex-Pay change signs similar to the RE estimates. This further sup-
ports the existence of a positive bias when endogeneity is not considered. Only the signs 
of the CEO-Shares coefficients remain the same. Although it has a non-significant relation-
ship with current ROE in GMM, the lag variable is likely to have precipitated this change 
in the sign and significance of the coefficients. For example, CEO-Shares in the RE model 
may not actually have a significantly positive impact on current performance when the 
lag of past performance is considered as an explanatory variable for current performance. 
The GMM estimates in the ROA model display a significantly positive relationship with 
CEO-Shares (0.132) at the 1% level, while the lag of ROA displays a significantly negative 
relationship (-0.099) with current ROA at the 5% level. Further, the Sargan test p-value 
of 0.031 results in rejecting the null hypothesis that the over-identifying restrictions are 
valid at a 5% significance level, suggesting the model or instruments might need to be 
reconsidered. However, at the 10% level, I cannot reject the Sargan test null hypothesis. 
Moreover, testing AR(2) yields a p-value of 0.202, which means I cannot reject the null 
of no autocorrelation. Compared to the corresponding RE estimates, the GMM estimates 
show that CEO-Shares is consistent in terms of sign and magnitude, although it decreases 
slightly, and is now highly significant at the 1% level. This confirms that CEO-Shares has 
a slightly reduced but more significantly positive impact on firm ROA and that endogene-
ity is important. Additionally, in the RE model, D-INC displays a significantly positive 
relationship (2.18e-07) at the 10% level, but under the GMM it is no longer significant, and 
the sign becomes negative. When isolating the impact of past performance on current ROA 
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using its lag, the result is a significantly negative coefficient (− 0.099) at the 5% level, sug-
gesting an endogenous relationship (i.e. poor past performance has a negative impact on 
current performance). This helps explain why the D-INC estimate is no longer significant 
and becomes negative under GMM compared to RE, highlighting that D-INC is positively 
biased in RE and thus rejecting Hypothesis 5.

Considering the non-significant CEO-Ex-Pay variables from the RE and FE models, 
their negative coefficients become positive and non-significant under GMM, which proves 
that including lags reduces the negative bias on the explanatory variables. Therefore, 
Hypothesis 5 is not supported in the GMM model. Theoretically, it makes more sense for 
CEO-Ex-Pay to have a positive relationship with performance, since increasing it should 
increase performance. In other words, reducing CEO-Ex-Pay is unlikely to have a positive 
impact on performance. As such, when the impact is delineated from poor past perfor-
mance using a lag, a better understanding of the relationship between managerial pay and 
firm performance is possible. In conclusion, models that do not consider endogeneity are 
likely to be biased.

Based on Arellano and Bond’s (1988) DPD package estimation, Conyon and Nicolit-
sas (1998) focus on small- and medium-sized manufacturing firms in the UK and find a 
positive relationship between pay and performance. The relationship is stronger for smaller 
firms, and weaker relationships were identified for listed firms. The results reported in this 
paper support the findings of Conyon and Nicolitsas (1998) in terms of the expected signs 
of estimates, although they are not statistically significant. Brick et al. (2006) find director 
total compensation in the US to be negatively impacted by firm ROA, Tobin’s Q, and stock 
returns in their pooled and FE regressions. My findings for the dynamic GMM support this 
finding, based on the positive bias in the RE estimates that is reduced once I consider the 
lag of ROA as an explanatory variable.

In the Stock Returns model, no significant relationship emerges for any explanatory 
compensation variables with GMM estimates or for the lag variable with current Stock 
Returns. The Sargan test p-value of 0.000 rejects the null hypothesis that the over-identify-
ing restrictions are valid. The AR(2) p-value of 0.002 also rejects the null hypothesis of no 
autocorrelation. Therefore, the model or instruments are misspecified and need to be recon-
sidered. Hence, the results do not support Hypothesis 5. Despite the rejection in the GMM 
specification tests, the FE CEO-Ex-Pay coefficient (7.66e-08) is no longer significant at 
the 10% level, and its magnitude decreases to 2.26e-08. This implies that including lagged 
Stock Returns corrects the possible positive bias in CEO-Ex-Pay under the FE estimation. 
This is similar to the GMM results in the ROA and ROE models for CEO-Ex-Pay, all of 
which have similar coefficients.

In the Tobin’s Q model, the GMM estimates reveal that CEO-Shares has a significantly 
negative relationship (− 0.013) at the 1% level. D-INC and CEO-Ex-Pay have significantly 
positive relationships (4.21e-08 and 2.13e-08, respectively) at the 10% level. The lag of 
Tobin’s Q displays a significantly negative relationship (− 0.106) with the current Tobin’s Q 
at the 10% level, suggesting poor past performance has a significantly negative impact on 
current firm value. The Sargan test p-value of 0.000 rejects the null hypothesis that over-
identifying restrictions are valid. Therefore, the model and instruments should be recon-
sidered. Furthermore, the AR(2) p-value of 0.071 fails to reject the null hypothesis of no 
autocorrelation at the 5% significance level; however, at the 10% level, H0 is rejected. Thus, 
caution is required when drawing such inferences, since the results do not support Hypoth-
esis 5 despite the significance of the explanatory variables.

In comparison with the FE and RE models, CEO-Shares now has a highly significant 
and negative coefficient, but it is similar in magnitude to the previous ones. The negative 
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relationship with Tobin’s Q could be the result of a non-linear relationship between mana-
gerial ownership and firm value, as per the literature (Morck et al. 1988). Comparatively, 
the CEO-Ex-Pay and D-INC estimates are positive and significant at the 1% and 5% levels, 
respectively. Under GMM, both the CEO-Ex-Pay and D-INC coefficients decrease to 2.13e-
08 and 4.21e-08, respectively and are significant only at the 10% level, further suggesting 
that the FE and RE models suffer from positive bias. The IV-2SLS results with Tobin’s Q 
as the performance measure reveal that the industry average instrumental variables have 
a significantly positive relationship with D-INC (1.83e-07 at 5% level) and CEO-Ex-Pay 
(1.12e-07 at the 1% level), meaning that the industry average pay has an indirect impact on 
firm performance. This suggests firm value increases when CEOs and other executives are 
paid more, as well as provided with increased director incentives, thus supporting Hypoth-
esis 5. Compared to the FE estimate, there is an increase in the coefficient magnitude for 
CEO-Ex-Pay, which suggests the FE and RE estimates are biased. The Tobin’s Q IV-2SLS 
results support the GMM estimates, although the Tobin’s Q GMM model was misspecified.

For Stock Returns, IV-2SLS shows the instrumental variables have a significantly nega-
tive impact on the relationship with D-INC (− 1.30e-06 at the 1% level) and a significantly 
positive relationship with CEO-Ex-Pay (2.70e-07 at the 5% level), thereby providing evi-
dence supporting Hypothesis 5. Comparing the D-INC estimations for the RE and FE mod-
els with those of the IV-2SLS points us towards a positive bias in RE and FE estimates, 
although the RE and FE estimates were not significant. However, comparing the CEO-
Ex-Pay estimate in IV-2SLS with the corresponding non-significant RE estimate and the 
significantly positive FE estimate (7.66e-08 at the 10% level) shows an increase in the coef-
ficient magnitude and significance level, displaying evidence of a negative bias in the RE 
and FE estimates. In other words, bias exists if endogeneity is not considered.

For ROA and ROE, the IV-2SLS regressions show instrumental variables have no sig-
nificant impact on the relationships with any of the endogenous pay variables. Therefore, 
the findings reject Hypothesis 5. Compared to the RE estimates in both the ROA and ROE 
models, which display significantly positive relationships for D-INC and CEO-Shares 
with firm performance, these are no longer significant under IV-2SLS, although the sign 
of the coefficients is the same. This suggests that the RE model might suffer from posi-
tive bias. My findings support those of Lahlou and Navatte (2017), who use the IV-2SLS 
model to study median equity-based pay as an instrument and find it has a positive impact 
on firm stock returns around the announcement date of an acquisition bid. This suggests 
that equity-based compensation is an incentive for directors to make decisions that are in 
shareholders’ interests. My results also lend support to Chen et  al. (2010), who identify 
a positive impact on Chinese executives’ pay from global pay benchmarks driven by for-
eign investments. The authors argue that the executive pay levels were rather influenced by 
global peer levels than through their relationship with firm performance. My findings for 
the IV-2SLS approach confirm and extend this idea further by using Saudi industry average 
pay variables as instruments to explore the impact on Saudi firm performance.

My findings from both the IV-2SLS and GMM models regarding the endogenous rela-
tionship between executive pay and performance support the results of Chen et al. (2010), 
who find that CEO ownership and duality contribute positively to executive compensa-
tion. This implies executive compensation is endogenously determined. Furthermore, the 
authors find that the performance measures ROE and growth opportunity (market-to-book-
value of assets) have a significantly positive impact on executive pay, which is also high-
lighted by Conyon and He (2011). Hence, I have sufficient evidence from the IV-2SLS 
regressions to suggest that the Saudi industry averages of D-INC and CEO-Ex-Pay affect 
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the endogenous explanatory variables measuring individual firm pay and will ultimately 
impact the performance of listed Saudi firms.

Although the Saudi riyal is pegged to the USD, I further investigate whether this 
impacts the results of managerial pay on firm performance. "Appendix" 1 shows that uti-
lising USD for all monetary values still provides the same outcome regarding coefficient 
signs and significance. A small difference is shown in one of the constant variables, where 
the significance level dropped from 1 to 5% under RE estimates in the ROE model. Thus, 
the USD or riyal difference does not significantly impact the findings.

5.1 � Support results for government firms

To further investigate the board composition–performance and managerial pay–perfor-
mance relationship in government firms, I study 28 government firms between 2008 and 
2014, providing 168 observations to investigate. I do not use government ownership vari-
ables before 2008 because the disclosure and transparency rule in the Saudi corporate gov-
ernance code only began in 2008. Following Berle and Means (1932) and Al-Faryan and 
Dockery (2017) to classify firms as government owned, I use the 20% equity ownership 
stake as a minimum level that has the sufficient equity to render control and classify them 
as such.

The DID method requires firms to exist in the sample before the exogenous shock in 
regulation by the end of 2008. Therefore, I excluded 5 of the 28 government firms only for 
the DID analysis.

Table 10 presents the analysis results of board composition and performance of Saudi 
government firms. Similar to Table 5 , I find that when simply using RE and FE models, 
there are no significant relationships between board composition and firm performance, 
thus not supporting Hypothesis 1. However, when I consider endogeneity issues similar to 
Table 5, the results become more interesting and informative. The DID approach in per-
formance measures of Stock Returns and Tobin’s Q yield significant positive performance 
differences of 6.048 and 0.259, respectively, at the 1% and 5% significance level for Saudi 
government firms that implemented post-2009 corporate governance regulations stipulat-
ing that at least two or one-third of directors must be independent, thus supporting Hypoth-
esis 2. This concurs with Table 5 for all Saudi listed firms, with the difference being in the 
Tobin’s Q model where it is significant at 1%. The DID results for ROA and ROE models 
here display no significant relation. Previously, in Table 5, ROA had a significant negative 
relation. This can suggest that government firms choose to obey the corporate governance 
regulation requirements, preferring to avoid paying any fines.

The GMM results from the ROA model shows a positive relationship between board 
composition (%IB) and ROA, with a coefficient of 0.047 at the 10% significance level, thus 
supporting Hypothesis 1. The lag of ROA displays a negative relationship with current 
ROA, with a coefficient of − 0.430 at the 1% significance level, which suggests a dynamic 
relationship exists when board independence and firm performance are simultaneously 
determined. Hence, poor past performance of Saudi government firms has a negative 
impact on current ROA performance, and not simply board composition effecting ROA. 
This is similar to the results of the corresponding model in Table  5. However, the Sar-
gan test p-value of 0.001 rejects the null hypothesis that the over-identifying restrictions 
are valid at a 1% significance level, suggesting the model or instruments might need to 
be reconsidered. Testing AR(2) yields a p-value of 0.504, which means the null hypoth-
esis of no autocorrelation is not rejected. This might be due to the smaller sample size 
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of government firms in this study. Therefore, caution is required when drawing conclu-
sions. GMM estimation in the ROE model results in no significant evidence to show that 
board composition (%IB) impacts ROE, and thus does not support Hypothesis 1. The lag of 
ROE (L2Dep) shows a significant negative relationship (− 0.328) with current ROE at the 
1% significance level. Showing evidence that past performance has a negative impact on 
current performance. However, the Sargan test resulted in a p-value of 0.002, thus reject-
ing the null hypothesis. Regarding testing the AR(2) results with a p-value of 0.489, the 
null hypothesis of no autocorrelation cannot be rejected. Therefore, it cannot be concluded 
whether endogeneity from past ROE affects the board composition–performance relation-
ship, which means Hypothesis 3 is not supported, since the null hypothesis is rejected (that 
the over-identifying restrictions are valid). The results of the GMM estimation in Stock 
Returns and Tobin’s Q models are not significant and therefore do not support Hypothesis 
1 nor Hypothesis 3.

In summary, Saudi government firms provided evidence that post the corporate govern-
ance code and 2009 exogenous shock on board regulation, there was a significant positive 
relationship between board composition and firm performance, especially when perfor-
mance is measured using ROA, Stock Return, and Tobin’s Q. These findings are robust to 
endogeneity issues as FE and RE models displayed no significant relationships until endo-
geneity was considered using dynamic GMM estimation. These findings also show that the 
results can be sensitive to performance measures and the methodology employed to model 
studies.

To further empirically investigate that managerial pay-for-performance does matter and 
that the Saudi government does not simply influence Saudi firms, I conduct further analysis 
into government firms in Saudi Arabia. Table  11 displays the results of the relationship 
between managerial pay and performance in Saudi government firms.5

The results show CEO-Ex-Pay significantly impacts positively on both ROA and ROE 
models, except under the IV-2SLS model in ROE where the coefficient is positive but not 
significant. Under all Stock Returns and Tobin’s Q models, CEO-Ex-Pay did not result 
in any significant relationship with performance. Based on the CEO-Ex-Pay variable an 
increase in pay should yield greater performance in Saudi Arabia when looking at account-
ing measures. This further demonstrates that pay-for-performance matters in Saudi Ara-
bia, suggesting that firms are competitive and not simply controlled by the Saudi govern-
ment. These findings interestingly corroborate with Table 9, the only difference being in 
the full sample of Table 9 market performance measures (i.e. Stock Returns) and Tobin’s 
Q were generally significant and positive and not accounting measures (i.e. ROA or ROE) 
as displayed here in Table 11. I deduce that not only pay-for-performance matters in Saudi 
Arabia, but when extracting focus on government firms, are more interested and focussed 
on accounting measures rather than market measures. This evidently supports Hypothesis 
5. Moreover, it further supports Al-Faryan and Dockery’s (2017) finding that accounting 
measures are more influential in determining ownership structure.

The D-INC variable in the Stock Returns models displays a significant and negative 
coefficient in RE (− 7.65e-07), FE (− 1.41e-06), and GMM (− 1.26e-06) models, signifi-
cant at the 10%, 5%, and 1%, respectively. In Tobin’s Q models it was only under the GMM 
model that the D-INC variable has a significant negative coefficient (− 1.30e-07), at the 1% 
level. This fails to support Hypothesis 5, for a positive impact on performance. Comparing 

5  Note: "Appendix" 2 displays the correlation matrix for the endogenous variable used in the IV-2LS analy-
sis for government firms.
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this to the full sample of firms in Table 9, the D-INC variable displays positive significant 
coefficients in ROA and ROE under RE models, in Tobin’s Q all models display a signifi-
cant positive coefficient, and in the Stock Returns models only the IV-2SLS model displays 
a significant negative coefficient. The variation in the results between Tables 9 and 11 sug-
gests that when incentives for the board of directors in government firms decreases market-
based measure that capture the positive sentiment placed by investors in the firm’s value. 
It also implies that government firms face greater accountability through reduced director 
incentives if performance is poor. This, in turn, is reassuring for smaller shareholders in 
government firms. Furthermore, some members of government firms on the board are from 
ministries of governmental institutions, bodies, and authority and thus do not receive as 
much incentive rewards for performance as such is their duty in the first place. This further 
supports that pay-for-performance is relevant even in government firms.

The CEO-Shares variable is only significant negative coefficient (− 68.648) with Stock 
Returns in the GMM model, failing to support Hypothesis 5. This contrasts with the find-
ing in Table 9 that positive and significant coefficients in the ROA and ROE models result 
under RE methods. Thus, showing that government firms do not use CEO-Shares as an 
incentivising mechanism as other listed firms would. Government firms are more likely 
to use CEO-Ex-Pay as the key mechanism for managerial incentives as the corresponding 
variable is positive and significant in government firms and not in the full sample. This 
potentially implies that government firms eliminate entrenchment issues and that pay-for-
performance does matter and is more important than other incentives; that management are 
employed to fulfil a role. This lends further evidence that accounting measures in Saudi 
Arabia are more important in evaluating government firms when it comes to deciding man-
agerial compensation such as CEO-Ex-Pay and CEO-Shares.

The dynamic GMM methods under ROA and ROE models show a significant and nega-
tive lag variable of − 0.356 and − 0.234 at the 1% and 5% significance levels, respectively, 
suggesting poor historical performance has a negative impact on current performance. The 
Sargan test for all GMM models has been rejected and therefore, caution is required when 
drawing conclusions. However, the GMM results generally concur with the RE, FE, and 
IV-2SLS results.

A further implication of the finding that pay influences performance is that firms are 
competitive and not simply controlled by the Saudi government. This refutes the findings 
of studies in China (Jiang et al. 2020; Gu et al. 2010; He et al. 2016) that government rep-
resentation, which exists in most firms (Zhao 2020), is likely to jeopardise the integrity 
of board independence and may even adversely affect shareholder wealth maximisation. 
In Saudi Arabia, government firms are subject to the same corporate governance laws as 
public firms. There have in fact been instances of fines imposed on government firms, such 
as the fine imposed upon the Saudi Real Estate Co. (65% government owned) in May 2019 
(CMA 2019).

6 � Conclusions

In this paper, I have presented empirical evidence on the issue of board composition in 
relation to firm performance in the context of exogenous shocks induced by changing regu-
lations. Building on the criticisms in the literature, I considered endogeneity in the sta-
tistical approach and discovered that the board composition—performance relationship is 
an endogenous one, while RE and FE displayed no significant relationship. The findings 
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also highlight an endogenous relationship when using dynamic GMM estimation. Further, 
board composition was found to have a positive relationship with ROA, while poor past 
firm performance had a negative impact on current firm performance. A positive relation-
ship was also found in relation to board composition and Stock Returns and Tobin’s Q, 
using the DID approach for Saudi firms that chose to act in accordance with the regu-
lations, as opposed to firms that chose to disregard them. In relation to board independ-
ence, further tests found that boards with 33.33–50% independent directors show a greater 
positive and significant relationship with firm performance than those with more than 50% 
independent directors. The evidence also indicates that firm performance was negatively 
affected under information asymmetry and increasing monitoring costs for independent 
directors, which also reduced the positive impact that independent directors had on the 
performance of Saudi firms.

I also focussed on the critical mass (i.e. the smallest number) of independent directors 
and found firm performance was at its best for three or four independent directors on a 
Saudi firm’s board. However, a positive relationship remained when the number increased 
to five or more independent directors, although firm performance declined. The perfor-
mance relationship with two independent directors was not as strong as that for three or 
four independent board members. Generally, firms with only one independent director did 
not manifest a significant relationship with performance.

The study also examined the relationship between managerial pay and firm performance 
using three pay variables: director incentives, CEO and top executive pay, and CEO share 
ownership, and found evidence of a significantly positive relationship between the three 
pay variables and firm performance using the RE and FE statistical approaches. A further 
investigation into the relationship including endogeneity and using dynamic GMM and IV-
2SLS methodologies indicated a positive relationship with performance. It also indicated 
that bias exists in the RE and FE models if endogeneity is not considered.

Finally, this study also shows that pay-for-performance in Saudi Arabia matters and 
firms are not simply controlled by the government as might be the case in certain countries, 
such as China. Further analysis of government firms support this, by showing that board 
independence displays a positive relationship to firm performance in Saudi Arabia.

The results from the various methodologies and techniques have shown that utilising 
appropriate methods and procedures and focussing on the different variables selected, such 
as the performance measure, are vital in determining the outcome. Thus, while follow-
ing existing literature in investigating and understanding markets such as those in Saudi 
Arabia, it is also crucial to select the appropriate techniques and adjust models to better 
capture the structural differences, both explicit and implicit, of a developing market such 
as Saudi Arabia, even though it may prima facie appear to be similar to western markets 
following the Organisation for Economic Co-operation and Development (OECD) govern-
ance procedures, International Financial Reporting Standards (IFRS), and other best prac-
tices. This study has shown that a one-size-fits-all approach would not be appropriate and 
that a more practical and pragmatic approach is required to further understand the Saudi 
market’s functioning.

Despite the varying results, this paper provides valuable insights for Saudi policy mak-
ers to better understand the impacts of the recent measures implemented in Saudi Ara-
bia. The findings can also enable Saudi policy makers to develop corporate governance 
measures that are more in tune with current practices and the corporate environment in 
Saudi Arabia. This means that Saudi Arabia can become an example for other Arab coun-
tries seeking to implement stronger corporate governance practices, as the regulation 
of independent directors on Saudi boards can be viewed as a success. It highlights that 
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establishing solid corporate governance regulations and enforcing them, as well as hav-
ing the right management incentives to align interests, can result in improved firm per-
formance. Finally, the managers of Saudi firms can benefit from this study’s results when 
evaluating market-wide performance in relation to corporate governance regulations. Thus, 
the study underscores the importance of good corporate governance mechanisms and the 
benefits such mechanisms can have on the firm’s performance, as well as on how the firm 
is understood from the outside. Thus, it portrays the positive perception of investors and 
shareholders with regard to corporate governance regulations applied in listed firms. This 
positive perception will also induce investment in Saudi stocks by domestic investors, in 
addition to foreign and institutional investors looking to diversify their portfolios since 
Saudi Arabia’s recent opening of its economy to foreign investors and the results show that 
firms are not simply controlled by the government. This study’s findings suggest that indi-
vidual firm managers must proactively pursue effective corporate governance practices that 
will ultimately have a positive impact on firm value.

6.1 � Study limitations

While an in-depth analysis of corporate governance was performed in this study, the analy-
sis is not without limitations. A major limitation is the lack of available data for the Saudi 
market, which proved challenging to obtain. As a result, the data had to be sourced from 
the CMA and Mubasher, resulting in a unique database not previously available. Addition-
ally, the amount of data available was limited, and time and financial restrictions were two 
further limitations that exacerbated the data issue. Despite the limited data and resources, 
I believe the study contributes towards filling the gap in the literature on corporate govern-
ance in Saudi Arabia, and should be of benefit to managers, investors, market practitioners, 
and regulators. Another limitation of this study is the existence of other endogenous fac-
tors that influence the underlying relationships and are difficult to model, an issue further 
exacerbated by the lack of readily available Saudi data. However, this study did produce 
significant results that were robust to endogeneity issues.

6.2 � Directions for future research

Since the board of directors performs multiple functions that concern, for example, finan-
cial policy, replacement of managers, and preparation of strategic plans, as well as other 
actions that affect the performance of listed Saudi firms, it would be interesting to study the 
stock market reaction to the appointment of boards for listed Saudi firms with the purpose 
of determining whether there are abnormal reactions in the Saudi stock market to such 
announcements and, in turn, whether abnormal returns differ with respect to the character-
istics of new additions to Saudi boards.
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Appendix 2: Correlation matrix for endogenous variables 
for government firm, 2008–2014

1 2 3 4

1 D-INC 1
2 CEO-Ex-Pay 0.313***

(0.000)
1

3 Average D-INC 0.472***
(0.000)

0.436***
(0.000)

1

4 Average CEO-Ex-Pay 0.315***
(0.000)

0.697***
(0.000)

0.699***
(0.000)

1

*** represents significance at the 1% level. P-values are in parentheses. The correlation matrix for the 
endogenous variables and the average of the industry instrument variables discussed in Sect. 4. Note that 
the industry average variable value is correlated with the endogenous director incentives and CEO and top 
executive pay on governments firms with correlations of 0.472 and 0.697, respectively, as expected. Further-
more, industry average compensation is not expected to have a direct effect on individual governments firm 
performance. The industry averages for director incentives and for CEO and top executive pay are used as 
instrumental variables
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