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Abstract

This study investigates the multifaceted effects of board characteristics and ownership on firm performance.
Using panel data for 130 listed firms over the period 2009-2016 and after applying the SORM-DEA to OLS,
quantile and 3SLS regressions. We explore the first empirical evidence showing that board characteristics tend to
have multifaceted effects in explaining firm performance. Executive compensation has a positive influence in
expounding firm performance. In contrast, political connections have a negative impact on firm performance.
Further, the findings indicate that foreign ownership and CEO chair duality are positively related to firm
performance. These effects are more pronounced in periods of high oil prices, while foreign ownership and CEO
chair duality fail to explain firm performance in a period of low oil price. The results also reveal that CEO
educational background has a significant effect on performance in service firms compared with industrial firms.
The outcomes of this study provide important implications for investors and policymakers.

Keywords: SORM-DEA, executive compensation, political connections, quantile, 3SLS, rich oil country, duality,
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1. Introduction

The interrelation among ownership and board characteristics in shaping governance and enhancing performance
has been one of the most controversial topics in corporate governance literatures (Mikkelson, Partch, & Shah
(1997); Dwivedi and Jain (2005)). Recently, most emerging markets in general and rich oil markets in particular
are increasingly grappling with this issue as they seek to reform their governance mechanisms, especially after
oil price drop with a view to giving a new role to the private sector in the economy and attracting foreign capital
(Biygautane, Hodge, & Gerber, 2018).

Agency theory predicts that firms’ managers are more likely to act against shareholders’ interests when they do
not earn their desired compensation. This managerial opportunistic behaviour may lead to reducing the value of
the firm (Mak & Li, 2001). However, the success of the boards in discharging fiduciary duties besides
monitoring roles might lead to enhance firms’ value and increase shareholders’ wealth. Studies examined the role
of firms’ ownership structure and board characteristics in determining firms’ performance showed conflicting
conclusions. For instance, some authors (Gregory & McCorriston, 2005; Qian, 1998) found a significant positive
impact of foreign ownership on firm performance due to foreign investors’ know-how managerial skills and
marketing ability. However, others (Kim & Lyn, 1990; Konings, 2001) found a significant negative influence of
foreign ownership on firm value since the foreign owner may take time to impact firms’ performance besides the
issue of hot money (Note 1) (Meng, 2007). In addition, Another line of research has focused on the association
between board characteristics and firm performance. Kim (2005) found a positive relationship between some
board characteristics and performance; in contrast, O’connell and Cramer (2010) documented a negative linkage
between some board characteristics and firm performance.

The mentioned mixed results motivate the current study to adopt an alternative view that foreign ownership and
board characteristics may have multifaceted effects in determining firm performance. Thus, under this
perspective, foreign ownership and board characteristics are influenced by the variation in economic and firm
characteristics. The present study rigorously investigates the multifaceted effects of foreign ownership and board
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characteristics on firm performance in an oil-rich economy (i.e. Saudi Arabia), exploring the direction of the
relationship between foreign ownership and board characteristics in determining performance in the oil economy.
To accurately detect this hypothesized multifaceted relationship, we applied a Semi-Oriented Radial Measure
(SORM) Data Envelopment Analysis (DEA) with quantile technique (Note 2).

Saudi Arabia is a considerable global economy, being one of the G20 economies as well as the first exporter and
producer of crude oil around the globe (Alnori & Algahtani, 2019). Further, the Saudi capital market is the
largest financial market (known as the Tadawul) in the MENA region and ranked among the 26 largest capital
markets in the globe based on market capitalization. Recently, the country has made several ambitious reforms in
the capital markets including the liberalization of the capital market. Following this, in 2018, the Saudi capital
market has been upgraded to emerging market status by the FTSE index provider. The economic structure of rich
oil countries is similar and exhibits convergence on many macroeconomic indicators, and they are likely to face
common shocks (Mirzaei & Moore, 2016). Hence, studying the influence of board characteristics besides
ownership on firm performance in Saudi listed firms could be generalized to other rich exporting oil countries,
where data are sparse. Furthermore, understanding this relationship can assist policymakers in setting rules that
enhance effective governance practices.

The contribution of this paper is mainly three-fold. First, since most prior research suffered from applying
inadequate measurement of firm performance, using traditional or single measures representing firms’
performance may ignore any interaction, substitutions or trade-offs among various firm performance measures;
further, the ability of firms’ traditional performance measures in handling negative data is weak. Hence, DEA of
multiple performance measures is proven to be effective in performance evaluation. Thus, the current paper
contributes to measuring firms’ performance via applying SORM-DEA, which is ideally suited to handling
negative observations, combined with Quintile, OLS and 3SLS to precisely investigate the influence of
ownership and board characteristics on firm performance. Second, the current study uses hand-collected data to
investigate the impact of the five dimensions of board characteristics on firms’ performance with respect to firms’
main activity. These five characteristics of the firms’ board — Executive compensation, Political connections,
Board size, CEO Chair-duality and CEO educational background — are assumed to be multifaceted determinants
in explaining firm performance, together with two ownership characteristics, foreign ownership and government
ownership. Third, the specific features of oil-rich countries. In countries that are strongly dependent on the
hydrocarbon sectors, there are key objectives such as economic reform, developing governance practices and
reducing their dependency on natural resources. These objectives may enhance or impede firm performance.
Thus, the current study aims to investigate the influence of the fluctuation of oil prices in features of board and
ownership by grouping the sample into two groups: one group covered the period before the oil decline, while
the other group focused on the period after oil decline.

After applying the above-mentioned new methodological approach in studying the linkage between firms’
performance and board characteristics and unlike prior studies, our empirical results explore that board
characteristics have significant multifaceted effects on firm performance. These multidimensional effects of
board characteristics on firms’ performance explain the conflicting results documented in prior studies (e.g., Y.
Kim, 2005; O’connell & Cramer, 2010; Gottesman & Morey, 2015; Kalsie & Shrivastav, 2016). However, we
find that foreign ownership has a strong positive effect on firms’ performance. The empirical evidence also
reveals that volatility in oil price might enhance or impede firm performance in exporting oil countries. More
specifically, the study documented that the decline in oil prices influence the relationship between some board
characteristics besides foreign ownership and firm performance. Finally, some board characteristics and
government ownership related factors have a differential impact on performance across activity and industry.

The rest of the paper is structured as follows. Section 2 presents the relevant literature and the hypothesis
development. In Section 3, we develop the model specification, variables and data. Section 4 presents the
empirical results, while we conclude in Section 5.

2. Literature Review and Hypothesis
2.1 Executive Compensation and Firms’ Performance

Most traditional empirical studies found a small (or not significant) link between executive compensation and
firm performance. Core, Holthausen, and Larcker (1999) suggest that firms with greater executive compensation
performed worse owing to greater agency problems. Guay (1999) goes further by stating that “firms provide
managers with incentives to invest in risky projects when the potential loss from underinvestment in valuable
risk - increasing projects is greatest”. Basu, Hwang, Mitsudome, and Weintrop (2007) found a negative link
between executive compensation and firm performance, which is explained by weak governance structures, and
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induced a greater agency problem.

On the other hand, some empirical research supports the approach that executives are self-interested and may
behave opportunistically at the expense of shareholders’ interests. Jensen and Murphy (1990) and showed a
strong positive link between executive compensation and firm performance. Further, Main, Bruce, and Buck
(1996) and Tosi, Misangyi, Fanelli, Waldman, and Yammarino (2004). showed similar results for UK firms.
Recently, Matolcsy and Wright (2011) investigated the link between CEO compensation for 3,503 companies
and their performance. The results suggest that consistent compensation enhances firm performance. Similar
outcomes are confirmed by Ozkan (2011)

2.2 Political Connections and Firm Performance

Conventional wisdom suggests that building good friendships with the government can enhance firm
performance (Herzog, Munir, & Kattuman, 2012). A key argument underlying this idea is that the political
connections of board members might assist the firm to reap special benefits and help the firm to access valuable
resources and information, which enhances the firm’s competitive advantages (Saeed, Belghitar, & Clark, 2016).
Studies show that firms can gain several benefits from maintaining a good relationship with the government
including: decreased regulatory enforcement (Agrawal & Knoeber, 2001), obtaining government support during
financial distress (Faccio, Masulis, & McConnell, 2006), paying lower taxes (Faccio, 2010) or securing property
rights protection (Hellman, Jones, & Kaufmann, 2003), and secure governments contract, which leads to
reinforcing firm’s value (Goldman et al., 2009).

In contrast, several studies show the dark-side of political connection and firm underperformance due to several
reasons including a reduction in firms’ profit, where politicians intervene in business for rent-seeking (Acemoglu
& Johnson, 2005). Another reason could be that easy access to credit and oversupply of loans may increase
interest payments; thus, this may impede firm performance (Ling, Zhou, Liang, Song, & Zeng, 2016). Moreover,
distorting social resources is another reason, which leads to overinvestment and decreases firms’ performance
(Peng & Thibodeau, 2012). Finally, the political connection might increase the agency problem due to increasing
concentration of management managing the firm for their benefits aiming to build a nexus with the government
rather than maximizing shareholders’ wealth and increasing firm value (Saeed et al., 2016).

2.3 Other Board Characteristics and Firm Performance

In a dynamic business environment, the CEO and board characteristics play a significant role in enhancing the
functioning of organizations, such as reducing agency costs, accessing sources, supporting organization missions,
providing strategic decisions and protecting shareholders’ rights (Bathula, 2008). Therefore, a couple of
empirical studies examine the relationship between several CEO and board characteristics such as board size
(Eisenberg, Sundgren, & Wells, 1998), CEO duality (Yan & Kam, 2008), CEO educational background
(Gottesman & Morey, 2015) and firm performance.

2.3.1 Board Size and Firm Performance

The nexus between board size and firm performance is still a debatable question. Agency theory supports a
positive relationship between board size and firm performance, where the board of directors acts as a
representative of stakeholders and shareholders and may reinforce firm performance via better monitoring.
Likewise, the resource dependence theory maintains that a larger board size helps to bring in knowledge and
expertise, , which promotes firm performance (Kalsie & Shrivastav, 2016). This is consistent with some
empirical studies; Fama and Jensen (1983) emphasize that a large board size enhances firm performance by
easing access for information and sources. Also, Larmou and Vafeas (2010) investigated the relationship between
board size and performance, and found board size is positively correlated with shareholder value.

In contrast to agency theory and resource dependence theory, the stewardship theory proposes that directors act
as responsible stewards of firms’ assets that they control. Therefore, there is no need for a large board size to
monitor their performance (Muth & Donaldson, 1998). Lipton and Lorsch (1992) and Jensen (1993) argue that
smaller boards are more effective than larger boards due to two reasons. First, larger boards lead to poor
communication and higher coordination costs. Second, the ability to control managers might become less
effective in larger boards. Yermack (1996) found a negative correlation between large boards and profitability,
for US firms, owing to higher costs of compensation. Likewise, Ali examined the nexus between board size and
performance for 2,746 UK listed firms between 1981 and 2002. The results indicated that there is a strong
negative impact of larger boards on firm performance because of poor communication and decision-making.
Finally, Romano and Guerrini (2014) found a slight impact of board size on firm performance and weak
significant relation, which is not robust. Hence, they recommended further investigation.
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2.3.2 CEO Duality and Firm Performance

CEO duality refers to the chief executive officer who is also the chair of the board (Yan & Kam, 2008). The link
between CEO duality and firm performance is one of the most controversial topics. In essence, there are two
main perspectives on the impact of CEO duality and firm performance based on its costs: (i) agency approach, (ii)
unity of command approach (Tang, 2017). Following the agency approach, combining the roles of chairperson
and the CEO may create a dominant CEO and an ineffective board, as well as creating a conflict between owners
and managers due to the difference in interests (Yan & Kam, 2008). Higgs (2003) emphasized that separating the
roles of CEO and chairperson leads to reinforcing firm performance. The main function of the CEO is to run the
company, while the chair of the board is responsible for monitoring and evaluating managers. Also, the board is
responsible for identifying the compensation of the CEO. Hence, the CEO and chairperson should preferably not
be the same person.

In contrast, the unity of command approach argues that managers are able to be self-actualizing via non-financial
motives and be trustworthy to manage firm’s resources. Moreover, managers could not risk their reputation and
career to reap benefits that are against the owners’ interests (Donaldson, 1990). Further, Brickley, Coles, and
Jarrell (1997) highlighted that CEO duality would promote a unified leadership and assist in building a clear
strategy towards achieving the firm’s mission. This is because CEOs have skills and knowledge about the
industry and business. Thus, combining the roles of CEO and chairperson may help in making optimal, timely
decisions. Furthermore, Larcker and Tayan (2015) concluded that unified leadership enhances firms’ ability to
quickly respond to any changes in business environments. Likewise, Yang and Zhao (2014) investigate the
correlation between firm performance and CEO duality in Canada and the USA. The result shows the benefits of
CEO duality in making timely decisions and saving information costs, which reflects a positive relationship
between CEOQ duality and firm performance.

2.3.3 CEO Educational Background and Firm Performance

The literature on CEO educational background focuses on the cognitive ability of the CEO during decision
making. Jensen (1998) found a strong positive linkage between a CEQ’s higher cognitive ability and speed of
reaction, while Lubinski and Humphreys (1997) show the positive influence of individual intelligence on
decision-making ability. Similarly, more intelligent CEOs act less on impulse and demonstrate more patience
(Parker & Fischhoff, 2005).

Unsurprisingly, educational background is often considered as a proxy for CEO cognitive ability. For instance,
Frey and Detterman (2004) show that CEOs who complete their study in educational establishments that require
higher entrance scores have a greater managerial ability and are more intelligent. Moreover, Donkers, Melenberg,
and Van Soest (2001) and Frank and Goyal (2007) report that a good educational background leads the CEO to
achieve better investment decision-making. King, Srivastav, and Williams (2016) found CEOs with MBAs have
better performance compared with CEOs without MBAs. However, this is inconsistent with Bertrand and Schoar
(2003) who found that CEOs with MBASs choose more aggressive corporate strategies.

2.4 Ownership and Firm Performance

The influence of government and foreign ownership (i.e., government ownership and foreign ownership) on firm
performance remains among the controversial topics. Ownership is considered an external characteristic in the
overall governance of a firm, which are relevant to the firm’s performance (Henry, 2010).

2.4.1 Government Ownership and Firm Performance

Conventionally, government ownership is shown as adversely affecting firm performance. Putterman (1993)
argued that government ownership leads to a weak governance structure owing to the reducing tendencies of
private shareholders in the monitoring of management, which impedes firm performance. Furthermore, Xu and
Wang (1999) compared non-government-owned companies with government-owned companies in the Chinese
market during the period 1998-2002; they found the non-government-owned companies performed better
compared with the government-owned ones. Dewenter and Malatesta (2001) found a negative correlation
between government ownership and firm performance in listed companies in Fortune Magazine’s Global 500.
The results led them to conclude that government ownership creates some issues: (i) the government tends to pay
attention to political and social goals rather than maximizing profits and (ii) the firm may run via politically
connected individuals rather than experts.

However, government ownership may play an essential role in correcting market failure through acting
differently to fully private firms (Shepherd, 1989). This indicates a positive nexus between government
ownership and firm performance. Caves and Christensen (1980) indicated that the government might recruit
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managers due to their abilities to improve firm performance rather than meeting social responsibilities. Claessens,
Djankov, and Lang (2000) examine the relationship between government ownership and firm performance for
2,980 publicly listed companies in nine East Asian countries. The results show a positive relationship in most
countries. Dewenter and Malatesta (2001) also argue that governments that act as blockholders tend to enhance
monitoring and improve firm performance. Likewise, Sun, Tong, and Tong (2002) found reasonable levels of
government ownership are necessary to revitalize performance via political support in Chinese firms. Ang and
Ding (2006) report that government-linked companies show higher performance and better governance practices.
Further, Hamid (2011) compared government-owned firms with non-government-owned firms regarding boards,
paid-up capital and industry type. The result concluded that the contributions of senior government officers are
more noticeable in enhancing firm performance.

2.4.2 Foreign Ownership and Firm Performance

The issue of whether there is a performance gap between firms with non-foreign and foreign ownership remains
not fully answered. In this regard, the so-called internalization theory might provide a theoretical foundation for
the relationship between foreign ownership and firm performance (Caves, 1996; Lecraw, 1984). According to
this theory, foreign investors can provide superior intangible assets such as managerial know-how and brand
names; this is in addition to foreign cash flow and advanced technology. This leads to a significant increase in
the performance of target firms by foreign investors. Empirically, Chhibber and Majumdar (1999) evaluated the
impact of foreign ownership on firm performance for over 1,000 Indian listed firms. The results obtained reveal
that foreign shareholders might be qualified to provide superior performance-enhancing capabilities for the
company. Moreover, Douma, George, and Kabir (2006) state that foreign investors have high levels of
experience and know-how to improve firm performance and enhance company competitive advantages. Also,
Rasiah and Kumar (2008) indicated that foreign investors could offer complementary technology, higher wages
and intensive training, which induce higher firm performance. Recently, Bentivogli and Mirenda (2017)
considered the effects of investments by foreign investors based in a fiscal haven.

Nevertheless, there are other factors that can be offset against the increase in performance owing to foreign
ownership. First, the cost of building trust between foreign shareholders and either local managers or workers
(Harris & Robinson, 2002). Second, decision-making may be distributed among foreign owners and local
managers (Buckley & Strange, 2011). Third, foreign owners have a weakness in understanding the local business
environment and poor communication due to diverse cultural backgrounds ( Filatotchev & Wright, 2011).

2.5 Hypothesis

Prior studies showed conflicting evidence on the linkage between board structure, ownership structure and firm
performance (e.g., Kim, 2005; O’connell & Cramer, 2010; Gottesman & Morey, 2015; Kalsie & Shrivastav,
2016). The majority of theses studies did not examine the issue that each specific factor may have
multidimensional impact on performance. Therefore, the present study hypothesized that the conflicting results,
reported in prior studies, can be due to the existence of a multifaced role of board and ownership structure on
explaining corporate performance. Further, the applied methods in prior studies, which reported conflicted
outcomes between board and ownership structure and firm performance field to detect the multifaceted impact
on board and ownership structure specific factors on performance. More specifically, most previous studies
suffered from applying inadequate measurement of firm performance. using traditional or single measures
representing firms’ performance may ignore any interaction, substitutions or trade-offs among various firm
performance measures. Hence, since DEA of multiple performance measures is proven to be effective in firms’
performance evaluation (e.g, Kwon, Lee, & Roh, 2016; Shaddady & Moore, 2018), the current study, after
performing the mentioned method, expects that the influence of ownership and board characteristics on firm
performance are multifaceted.

3. Methodology, Variables and Data
3.1 Methodology

This paper advocates using Data Envelopment Analysis (i.e. DEA) combined with OLS, quantile regression and
3LSL (see Cooper, Seiford, & Zhu, 2011; Fried, Schmidt, & Yaisawarng,1999)). Hence, this paper utilized two
stages in analyzing firms’ performance. Stage 1 is to adopt non-parametric DEA to calculate the performance
based on physical outputs and inputs. Stage 2 employs regression to relate performance to indicators seen to
impact performance (McDonald, 2009).

3.1.1 SORM-DEA Model for Efficiency
This paper first conducts a SORM-DEA model on a rich oil economy to obtain a technical efficiency score for
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listed firms. Indeed, this is to assess the operational performance of listed firms from a global perspective of
financial prosperity. Data Envelopment Analysis (DEA) has been widely used as an assessment method
(Sueyoshi & Goto, 2011). The contribution of DEA in evaluating performance is to create a desirable output.
Thus, DEA is considered to be an adequate method to assess firm performance in previous research including
Chen (2002); YT and JJ (2012); Tsolas (2012); Kwon, Lee, and Roh (2016); Wang, Lu, Kweh, and Cheng (2014);
Shaddady and Moore (2018).

However, applying DEA might lead to some issues. First, there could be negative values in the input and output
variables. For this problem, adopting the SORM model may resolves this issue (Emrouznejad, Anouze, &
Thanassoulis, 2010). Second, there is the issue of the number of DMUs: according to Staat (2001), the number of
DMUs should be at least twice the total number of input and output variables. This paper takes it into account, as
follows:

DMUs = 3(x +y)
Here, DMUs refer to decision-making units, x reflects the total number of inputs, while 1y is the total number
of outputs.
Finally, heterogeneity in decision-making units deals with this snag by splitting the decision-making units into
service firms and industrial firms (Haas & Murphy, 2003).
Hence, the firm efficiency score e;; can be specified via SORM-DEA as follows:
Min h
s.t. Zj/ljxij thijO; Vi el

Z}’ljyrj ZyTjO: Vr €R

YiAVkj = Vigos Vk €K

Li4vij <Yijos Vk €K
This model represents the input-oriented SORM-DEA (Emrouznejad et al., 2010). Where the efficiency of
DMUj, is the optimal value of h, j reflects the firm, x is a normal input and y is a normal output variable.
While, L is the negative input and I is the positive input. R and K refer to the positive and negative output.
i,¢,r and k are the actual values of I,L,R and K respectively.
3.1.2 Econometric Model

This study adopted an ordinary least squares (OLS) regression analysis that is used in much financial literature
such as Sawa (1969); Lee, Zhang, and Edwards (2012); Belloni and Chernozhukov (2013) and Vuko and Cular
(2014), with panel data; aside from quantile regression (QR) and Three-stage least squares (3SLS).
Econometrically, OLS might suffer from serious econometric issues. Heteroskedasticity or biased standard errors
have serious consequences for the OLS estimator (Vuko & Cular, 2014). Therefore, a heteroskedasticity-robust
may overcome this problem (Thompson, 2011). Also, since panel data has more firms than years, a common
approach of including a time dummy variable can control the time effect. In the same manner, it is possible that
board characteristics are considered according to industry to adjusted performance; instead of firms. Thus, an
industry dummy variable can address this matter (Chen, Leung, & Goergen, 2017).

The test model is satisfied by:
e = a+ piej_1 + Boxir—1 + -+ Industry; + Year, + €;

With e the dependent variable defined via SORM-DEA to find the efficiency score of firm i in year t, a is
the constant and S the vector of the coefficients. e;;_, is first lagged of the dependent variable while x;,_; is
the first lagged of explanatory variables. Industry; is industry fixed effects based on the Fama and French 12
industries classification, Year; istime effectsand ¢;; is the residual term.

Note that using the first lagged of the dependent variable (Chen, Hope, Li, & Wang, 2011) and explanatory
variables may limit the issue of endogeneity (Hasan, Koetter, & Wedow, 2009). However, the challenges
regarding the reverse causality effects of board characteristics and firm performance still exist. In this context,
performance sensitivity may have been the reason for changing board characteristics (Raithatha & Komera,
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2016). This would suggest that the fraction of board characteristics is endogenous. Thus, addressing the
endogeneity, simultaneity and heterogeneity concern imposes employing the following two approaches:

- Instrumental variable approach:

To address this issue of endogeneity, the instrumental variables (IV) approach is the optimal and leading
approach for measuring the parameters of the models with endogenous regressors. Mechanically, there is a need
to imply IV in our model. Conceptually, finding valid instruments with a strong correlation with endogenous
regressors can be hard (Cameron & Trivedi, 2010). Practically, overcoming this issue by employing three-stage
least squares (3SLS) allows the exogenous variables to be employed as instruments for the endogenous variables,
besides original instruments variables (Pitfield, Caves, & Quddus, 2012).

Table 1. Variables and data sources

Variable Description Source
Dependent: Authors’
Data Envelopment Analysis-SORM calculation
Inputs:

- Total assets Total Assets (mil$)

- Total equity Total capital equity (mil$) Osiris
Outputs:

- Sales Total sales (mil$)

- Operating profit (EBIT)

Independent
Executive compensation

Political connections

Board size
CEO Chair-duality

CEO educational background

Foreign ownership

Earnings before interest and tax(mil$)

Log total salary and compensation of executives

A dummy variable that equal to 1 if one of the board is prince, minister
or ex-minister or member in The Shura Council

Number of a board members

A dummy variable equal to 1 if the CEO is also the chairman of the
board, 0 if otherwise

A dummy variable equal to 1 if CEO with business degree background,
and 0 if otherwise

The percentage of foreign ownership

Financial report
Financial report

Financial report
Financial report

Financial report

Financial report

Government ownership
Market Capitalization

The percentage of government ownership Financial report
Log of Market value of a publicly traded company's outstanding shares Osiris

Leverage total debt\ total assets Osiris
Risk The standard deviation of EBIT Osiris
Earnings per share (EPS) Net income / number of outstanding shares Osiris

- Quantile approach:

This approach is a unique and suitable approach to address the issue of simultaneity and heteroscedasticity in
data (Cameron & Trivedi, 2010). Furthermore, QR may address another econometric issue, the homogeneous
relation between explanatory variables and firm performance (Klomp & De Haan, 2012). Thus, the unique
abilities of QR might assist in providing an alternative approach to handle a potential heterogeneity issue by
creating a range of conditions related to quantile functions that do not exist within the OLS model
(Koutsomanoli & Mamatzakis, 2011).

3.2 Variables
3.2.1 Dependent Variable

Methodologically, DEA utilizes distance to the efficient frontier to compare each firm to a virtual efficient firm.
Hence, using DEA might provide some advantages such as utilizing multiple inputs/outputs (Drake, Hall, &
Simper, 2006), concentrating on individual observations rather than population (Banker & Natarajan, 2008),
correcting bias in DMUs through using a bootstrap procedure (Simar & Wilson, 2007). Moreover, DEA is unique
and flexible to address some statistical issues such as homogeneity, number of DMUs and negative values, as
mentioned earlier. Nonetheless, the selection of appropriate outputs and inputs is a critical task. Thanassoulis
(2001) indicated that with DEA all output-input correspondences between assessed units should be acceptable in
principle. While in the literature, the inputs and outputs for DEA are subject to (i) data availability, (ii) objective
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of the research and (iii) prior studies (Emrouznejad et al., 2010). Thus as in this paper in Table 1, DEA is built by
using total equity and total assets as inputs with sales and operating profit as outputs (see recently Aksoy &
Yildiz, 2017).

3.2.2 Explanatory Variables
- Executive compensation:

This indicator refers to the log of total compensation of CEO, which includes salary, options, bonuses, restricted
stock and other compensation (Brick et al., 2006). Traditionally, executive compensation has a weak impact on
firm performance (Core et al., 1999). However, recently two approaches have emerged: one approach supports
the opinion that executives who reap some private benefits thus impede firm performance (Basu et al., 2007). On
the other hand, the other approach suggests that a firm board might create an efficient executive compensation
system so as to reduce the conflict of interest between executives and stockholders and enhance firm
performance (Jeppson et al., 2009).

- Political connections:

The data used to identify this indicator come from a variety of public sources. The paper obtained names of
princes, state governors, government ministers and parliament members (The Shura Council) from the official
website of government and parliament. Then, the names of these persons were cross-referenced with the names
of the board members for each company (Faccio et al., 2006). A company with a political connection is indicated
as equal to one, zero if otherwise. In this context, Herzog et al. (2012) point out that building good connections
with the government may assist the company to obtain special benefits such as easy access to resources and
information. To the contrary, Ling et al. (2016) disclosed that a connection with the government might impose on
the company to cut profits and also increase credit risk owing to easy access to financial resources.

- Board size:

This variable refers to the total number of the firm’s board of directors (Main et al., 1996). The link between
board size and firm performance is a debatable matter. While a large board size boosts the firm performance on
account of high monitoring and experience, a large board size may hinder performance due to weak
communications among board members (De Andres, Azofra, & Lopez, 2005).

- CEO Chair-duality:

CEO Chair-duality indicates a chair of the board and CEO who is the same individual, assigned as one if they are
the same person or zero if otherwise (Bhagat & Bolton, 2008). Indeed, duality is a controversial topic in board
academic literature since a less independent board of directors may result in less effective corporate governance.
In contrast, duality might promote corporate performance by dint of confident, timely and rapid decision making
(Ryan Jr & Wiggins 111, 2004).

- CEO educational background:

This variable reflects the education background of CEOs; the variable will be equal to one if the CEOs have an
academic degree in business and financial studies, zero if otherwise (Gottesman & Morey, 2015). Criticisms
about CEOs with business education suggest that studying business does not provide useful skills, knowledge or
abilities for managing organizations in comparison to experience; moreover studying business typically focuses
on quantitative skills compared with soft skills such as communication and interpersonal skills (Pfeffer & Fong,
2002). Nevertheless, studying business might prepare adequate managers who are able to deal with challenges
and risks in the business environment. Also, it provides managers with knowledge about modern issues in the
new business world such as corporate social responsibility and sustainability concepts that might influence firms’
corporate environmental performance (Slater & Dixon-Fowler, 2010).

- Foreign ownership:

This indicator refers to the percentage of foreign ownership. In fact, foreign investors are able to provide
technology, knowledge, cash flow, training and experience for the firm. Despite the fact that since foreign
investors come from different countries with different investment philosophies, it is debatable whether they can
act as a cohesive block and play an effective role in boosting corporate performance (Douma et al., 2006).

- Government ownership:

This variable reflects the percentage of government ownership. Notably, the relationship between government
ownership and corporate performance shows mixed results. On one hand, state ownership might focus on
political and social goals rather than improving profits; on the other hand, reasonable levels of government
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ownership may assist corporates with easy access to financial resources and valuable information (Mehran,
1995).

- Other variables (control):

e Market capitalization: this paper defines size as the log of market capitalization. In this setting, there
is some controversy regarding size as a determinant of corporate performance. Although large
companies reap the benefits of economies of scale, easy access to capital markets and financial
resources and strong monitoring, large firms might be subject to more scrutiny from investors,
regulators and tax authorities, coupled with greater credit risk owing to easy access to credit (Anies &
Faems, 2013; Lazar, 2016).

e Leverage: this variable is defined as the total debt to total asset ratio. Firms with a reasonable level of
leverage are more likely to service debt. However, there may be instances where managers have
incentives to take excessive risk and finance their capital via “debt overhang” (Margaritis & Psillaki,
2010).

o EPS: This indicator is defined as earnings per share that are used as a proxy for investors’ interest in a
firm. Thus, inducing investors to increase their stake in a firm (Farooq & Zarouali, 2016).

o Risk: Standard deviation of EBIT is used as a proxy of risk (Scott, 1981). In this regard, managers are
able to improve real risk - adjusted corporate performance via matching nominal assets with nominal
liabilities, hence reducing the sensitivity of a real risk (Alcock & Steiner, 2017).

3.3 Data and Descriptive Analysis
3.3.1 The Data

For this study, unbalanced panel data of 130 listed firms are used over the period from 2009 to 2016. The study
extracts data from multiple unique databases. For building a multi-dimensional performance indicator
(SORM-DEA) and creating control variables, the study relied on Osiris databases. The study exploited a unique
hand-built database for obtaining the data about board characteristics indicators. This hand-dataset provides
comprehensive information about board characteristics such as political connection, board size, CEO
chair-duality and CEO educational background. The executive compensation data are from Argaam databases
and the ownership data are from TADAWUL (Note 3). The study restricts the observations to only those that
match Saudi Arabia data as the case of a rich-oil economy for listed firms with relatively short fiscal years 2009
to 2016 due to data availability of some board characteristics indicators. In line with convention, the study
excludes financial firms, firms that do not report the values of total assets, firms with fewer than three years of
consecutive observation and firms with outliers (Note 4) in figures.

Table 2. Summary statistic

Variables Obs Mean Std. Dev. Min Max
Efficiency 964 0.411843 0.279847 0 1
Executive compensation 964 1.983173 0.427003 0.122667 12.056
political connections 961 0.317378 0.465698 0 1
Foreign ownership 964 2.62334 473961 0 38.65
Government ownership 964 8.481535 18.16997 0 83.77
Board size 957 8.206897 1.401969 3 11

CEO Chair-duality 941 0.490967 0.500184 0 1

CEO educational background 912 0.484649 0.500039 0 1

Market Capitalization 964 2.550313 1.066178 0 4.950365
Leverage 964 0.126605 0.150298 0 0.680593
EPS 964 0.261065 0.477658 0 8

Risk 727 0.025724 0.029323 0.00021 0.438369

3.3.2 Summary Statistics

The summary statistics of board characteristics indicators and ownership are presented in Table 2. The table
reflects the overall average for the indicators under study. The average of performance across all firms is
approximately 41%, and small standard deviation suggests slight variation across firms. The executive
compensation ranges from a low of $125,000 to a high of $12,000,000; with average compensations around
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$2,000,000. The average of foreign ownership is around 3%, and the higher foreign ownership is around 39%.
This value reflects the restrictions on foreign investors. In contrast, the higher value of government ownership is
approximately 84%; with an average of around 8.5%; which reflects government concentrations in some
blue-chip companies. The average board size in the sample is 8.2 directors, and the largest board consists of 11
directors, while the smallest board consists of three directors. The CEO chair-duality and CEO educational
background have an average of 0.49 and 0.48 respectively.

Table 3. Correlation matrix

Variables Efficiency Executive political Foreign  Government  Board CEO
compensation connections ownership  ownership size  Chair-duality
Efficiency 1
Executive compensation 0.1467 1
political connections -0.0275 0.3075 1
Foreign ownership 0.2049 0.049 -0.1554 1
Government ownership 0.0256 0.2807 0.2294 0.0005 1
Board size 0.0015 0.3545 0.3167 0.0489 0.2067 1
CEO Chair-duality 0.1871 0.0548 0.0693 0.0788 -0.0943 -0.013 1
CEO educational background 0.0748 0.1493 0.5087 0.0578 0.2015 0.224 0.1803
Market Capitalization -0.1105 0.3124 0.2151 0.017 0.3744 0.294 0.0738
Leverage -0.2151 0.2538 0.2074 0.1655 0.1686 0.1556 -0.079
EPS 0.3165 0.2783 0.0585 -0.0403 0.1743 0.1436 0.1214
Risk 0.0348 -0.1981 -0.0233 -0.0591 -0.1009 -0.106 -0.016
CEO educational Market Leverage EPS Risk
background Capitalization
CEO educational background 1
Market Capitalization 0.166 1
Leverage 0.0963 0.2432 1
EPS -0.0173 0.3088 -0.1575 1
Risk -0.1411 -0.2095 -0.0958 -0.0587 1

The correlation matrix across variables is presented in Table 3. The matrix does not show a significant
correlation across indicators, so multicollinearity is not a serious problem. Most board characteristics indicators
coupled with ownership indicators are below 0.5 which makes us comfortable with simultaneity (Barth, Lin, Ma,
Seade, & Song, 2013). Also, the indicators show a positive correlation with firm performance except for
executive compensation.

Table 4. Board characteristics, ownership and performance: OLS and Quantile approach

(€Y @ (©) 4) ®) (6) @ (©)
VARIABLES OLS Q5 Q10 Q25 Q50 Q75 Q90 Q95
Executive compensation 0.169*** 0.0888**  0.109***  0.187***  0.196***  0.124***  0.109** 0.121**
(0.0305) (0.0427) (0.0416) (0.0372) (0.0431) (0.0472) (0.0487) (0.0498)
political connections -0.107***  -0.0499*  -0.0457*  -0.0723*** -0.100*** -0.115*** -0.140*** -0.120***
(0.0238) (0.0272) (0.0246) (0.0255) (0.0304) (0.0379) (0.0479) (0.0443)
Foreign ownership 0.00648***  0.00473** 0.00453** 0.00249 0.00972*  0.0113*** 0.00757*** 0.00493
(0.00240) (0.00187)  (0.00185) (0.00352) (0.00548) (0.00371) (0.00280) (0.00310)
Government ownership 0.00109**  0.000702  0.000404  0.000331  -0.000174 0.00173 0.00349**  0.00526***
(0.000537)  (0.000766) (0.000641) (0.000747) (0.000687) (0.00108) (0.00149) (0.00172)
Board size 0.00386 -0.0184**  -0.0181** 0.000259  0.00490 0.0235**  0.00331 -0.00511
(0.00724) (0.00897)  (0.00915) (0.00769) (0.00896)  (0.0138) (0.0176) (0.0215)
CEO Chair-duality 0.0356** 0.00905 -0.000965 0.0247 0.0433**  0.0448 0.00209 0.00614

(0.0176) (0.0195)  (0.0210)  (0.0177)  (0.0225)  (0.0361)  (0.0362)  (0.0385)

CEO educational background ~ 0.149%**  0.0981*** 0.105***  0.118%**  0.133%%*  0.120%**  0127%**  0.108**
(0.0240) (0.0235)  (0.0224)  (0.0315)  (0.0337)  (0.0406)  (0.0466)  (0.0431)

Market Capitalization -0.0728*** 00243  -0.0296  -0.0762*** -0.108*** -0.109***  -0.0836*** -0.0781***
(0.0126) (0.0208)  (0.0199)  (0.0170)  (0.0182)  (0.0216)  (0.0181)  (0.0186)
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Leverage -0.412%**  .0.272*** -0.226**  -0.207**  -0.198* -0.258* -0.631***  -0.789***
(0.0868) (0.0918)  (0.0877) (0.0876) (0.118) (0.131) (0.168) (0.164)
EPS 0.131** 0.0596 0.102* 0.173** 0.311***  0.259***  0.171***  0.0824*
(0.0510) (0.0450)  (0.0600) (0.0829) (0.0698) (0.0450) (0.0409)  (0.0430)
Risk 0.435 -0.116 -0.0922 0.127 0.858 0.783 0.355 0.247
(0.415) (0.296) (0.334) (0.510) (0.527) (0.672) (0.748) (0.658)
Constant 0.349%** 0.265** 0.316***  0.215** 0.288***  0.253* 0.655***  0.752***
(0.0816) (0.111) (0.112) (0.103) (0.105) (0.147) (0.166) (0.184)
Industries yes yes Yes Yes Yes Yes Yes Yes
Time yes yes Yes Yes Yes Yes Yes Yes
Observations 676 676 676 676 676 676 676 676
R-squared 0.453

Note. This table presents the OLS estimate for our main sample in column 1. The dependent variable is performance based on SORM-DEA
and heteroscedasticity- robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1 .

The quantiles are reported from columns 2 to 8. Bootstrapped standard errors are based on 1000 replications and are reported in parentheses.
*** represents p<0.01, ** represents p<0.05 and * represents p<0.1 across all quantiles. =F tests for the equality of the slope coefficient
across various quantiles have been undertaken and are significant at the 5% level for most quantiles; however, they are not reported in order
to save space. The details are available upon request from the authors

4. Empirical Results
4.1 Main Results

The study relied on a two-step analysis. We applied a SORM-DEA model to analyze the level of performance.
Also, regression analysis documents the effect of board characteristics coupled with ownership concentration on
firm performance as in the case of the rich-oil economy. Figure 1 reveals the performance across time. The
average of firm performance in 2009 shows poor performance due to the global financial crisis compared with
the total average for the period of study. However, the performance level exceeded the total average and reached
around 42.5% in 2010, with a slight decrease in 2011 that might be owing to geopolitical (Note 5) issues (Malik
& Awadallah, 2013). An observed rise in performance levels between 2012 and 2013 was shown which may be
supported by the high oil price. In contrast, there is a remarkable shift in performance levels between 2014 and
2015 that might be a result of low oil price. This may document the role of oil price in enhancing or impeding
the firm performance in a rich-oil economy. For performance across industries, Figure 2 shows that the highest
performance levels exist in the construction industry supported by large government projects. Also, the retail
sector has performed better compared with other industries due to an increase in purchasing power across the
large target audience. It is noteworthy that Figure 2 points out poor performance in the real estate sector and
energy sector that could be as a result of low oil price and weak real estate growth (Note 6).
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Figure 1. Performance across time

For econometric analysis, Table 4 reports the findings of regression analysis, using multidimensional efficiency
indicators by capturing firms’ performance with the combination of inputs and outputs indicators as a dependent
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variable. Broadly speaking, it is observed that board characteristics have multifaceted effects on firm
performance, which explain the mixed results in the literature about the relationship between performance and
board characteristics. More specifically, Table 4 column 1 reports our main findings. The results reveal that
executive compensation has a positive and significant influence on firm performance. Such an influence may be
due to the generous compensation system (Note 7) in a rich oil economy that attracts talented executives who
contribute to enhancing firm performance. In contrast, the coefficient estimate of political connections has a
negative and significant impact on firm performance. Managers with political influence or government
background may tend to be more bureaucratic and use their influence to gain personal benefits, especially with a
poor governance environment. For board size, the finding finds no strong relation between firm performance and
board size. This result might show the effect of a powerful and influential board director in limiting any role for
the board. This might elucidate a weak nexus between board size and firm performance. Interestingly, CEO
duality has a reasonably positive effect on firm performance. This may be explained by duality contributing to
creating timely and correct decisions. Moreover, the majority of firms with CEO duality are family listed
companies. This might cause the CEO (who is usually a family member) to enhance firm performance. In the
same manner, the coefficient estimate of CEOs’ educational background is positive and significant in explaining
firm performance. It is clear from this result that qualified CEOs have influence and power to manage capital and
people. Additionally, educated CEQs are able to take competent decisions that lead the firm in the right direction
especially in highly volatile economies such as oil-rich economies.

Ownership is considered one of the key determinants in enhancing or impeding firm performance. This paper
attempts to investigate the effect of foreign ownership on firm performance. The findings reveal that foreign
ownership has a positive impact on firm performance. Indeed, a reasonable level (Note 8) of foreign ownership
can bring additional funding and can contribute to improving employment, output and wages for target firms. In
the same way, government ownership has a reasonably positive influence on firm performance. It is evident that
the government holds significant potential to improve firm performance. In this context, it is good to know that
government ownership has concentrated on large size firms; thus, it is considered an influential shareholder in
the market, coupled with some institutions. In general, listed firms almost have four shareholder groups:
government, institutions, family and block holders. Thus, the government plays a key role in enhancing liquidity
for target firms.

For control variables, the paper documented that market capitalization has a negative impact on firm
performance. This elucidated the sensitivity of large-sized firms to volatility in economic conditions in the oil
economy. In a similar manner, leverage has a negative effect on performance as a consequence of credit risk and
industry downturns (Note 9). In contrast, earnings per share have a positive influence on performance. That
means maximization of the earnings per share will result in the highest possible price for the company’s shares,
hence improving firm performance. In addition, no impact of risk on firm performance exists.
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Figure 2. Performance across industries
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Table 5. Firm main activity and performance

@) (&3]
Services Industrial
VARIABLES OLS OLS
Executive compensation 0.114*** 0.136**
(0.0381) (0.0527)
political connections -0.124%*** -0.0490**
(0.0285) (0.0437)
Foreign ownership 0.00732** 0.00685**
(0.00324) (0.00305)
Government ownership 0.00342 0.00123**
(0.00557) (0.00965)
Board size 0.0130 0.0100
(0.00941) (0.0123)
CEO Chair-duality 0.0693** 0.0692***
(0.0292) (0.0244)
CEO educational background 0.194*** 0.0761
(0.0308) (0.0417)
Market Capitalization -0.0717*** -0.0580***
(0.0150) (0.0203)
Leverage -0.207** -0.438***
(0.0998) (0.122)
EPS 0.221%** 0.0880*
(0.0504) (0.0486)
Risk -0.0205 1.592
(0.358) (1.065)
Constant 0.228** 0.855***
(0.0940) (0.107)
industries Yes Yes
Time Yes Yes
Observations 348 328
R-squared 0.569 0.409

Note. This table presents the OLS estimates for the company’s main activity, in column 1 services companies and in column 2 industrial
companies. The dependent variable is performance based on SORM-DEA and heteroscedasticity- robust standard errors in parentheses ***
p<0.01, ** p<0.05, * p<0.1.

4.2 Board Characteristics, Ownership and Performance: Quantile Approach

Since the goal of this paper is to highlight the various nexuses between firm performance, board characteristics
and ownership in an oil-rich economy, the quantile approach is useful to provide more details regarding this
relationship. Quantile regression allows for estimation of various quantile functions in a conditional distribution
and permits to analyze the behaviour of a dependent variable given the information contained in a set of
explanatory variables which do not exist in a traditional approach such as OLS (Tsai, 2012).

In this context, Table 4 columns 2 to 8 report the estimated results of quantile regression. The findings of
quantile estimation support the main results in column 1. Interestingly, the results reveal the possibility of a
non-linear relationship (Note 10) between board size and firm performance. We observed the adverse effect of
board size on firm performance in Q5 and Q10, with a positive effect in Q75 and no significant impact in other
quantiles, which explains the mixed results in the literature on the influence of board size on performance. The
government ownership is consistent with our main finding but shows a significant impact on higher performance
Q90 and Q95; whilst, CEO chair-duality has a significant influence on performance at median point Q50.
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Table 6. Qil volatility and firm permanence

@) @)
VARIABLES After 2014(Decline) Before 2014(Boom)
Executive compensation 0.148*** 0.187***
(0.0476) (0.0377)
political connections -0.122%** -0.104***
(0.0360) (0.0317)
Foreign ownership 0.00420 0.00804***
(0.00470) (0.00278)
Government ownership -0.000361 0.00172%**
(0.000801) (0.000659)
Board size -0.00107 0.00566
(0.0109) (0.00927)
CEO Chair-duality 0.0185 0.0404**
(0.0311) (0.0216)
CEO educational background 0.187*** 0.137***
(0.0406) (0.0304)
Market Capitalization -0.0707*** -0.0754***
(0.0231) (0.0151)
Leverage -0.424*** -0.404***
(0.119) (0.109)
EPS 0.191*** 0.114*
(0.0449) (0.0615)
Risk -0.290 1.402%**
(0.331) (0.448)
Constant 0.354*** 0.279***
(0.115) (0.105)
Industries Yes Yes
Time Yes Yes
Observations 232 444
R-squared 0.549 0.437

Note. This table presents the OLS estimates for Oil volatility, in column 1 period of oil decline and in column 2 period of oil boom. The
dependent variable is performance based on SORM-DEA and heteroscedasticity- robust standard errors in parentheses *** p<0.01, **
p<0.05, * p<0.1.

The year 2014 considering as a period of decline.

4.3 Main Activity and Performance

It is likely that board characteristics could have uneven effects on performance due to the variation across
industries and sectors (Marlin & Geiger, 2012). Factors such as monitoring, the importance of the source of fund,
levels of risk and potential norms within the business sector might show differences across industries. Hence,
this study attempts to empirically validate the impact of the firm’s main activity on performance by classifying
the sample firms into two main groups based on the firm’s main activity. The study considers firms that
concentrate on providing services such as the service industry, and the second group includes the firms that
concentrate on providing goods such as the manufacturing industry (Note 11). Interestingly, the effects of CEO
educational background and government ownership on performance might differ across activity and industries.
The results documented that CEOs” educational background has a strong influence on the services industry. This
explains the role of the talented manager in adding value and creating innovation in services firms compared
with manufacturing firms. In contrast, government ownership tends to influence performance more in
manufacturing firms, which elucidates the role of government in concentrating on manufacturing blue-chip firms,
whereas the other main indicators are consistent with the main findings.
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Table 7. Board characteristics, ownership, and performance: Instrumental variable approach

@)
VARIABLES 1V(3SLS)
Executive compensation 0.509***
(0.0672)
political connections -0.0795%**
(0.0278)
Foreign ownership 0.0111***
(0.00201)
Government ownership 0.00120**
(0.000551)
Board size -0.0167**
(0.00774)
CEO Chair-duality 0.0645***
(0.0192)
CEO educational background 0.0922***
(0.0233)
Market Capitalization -0.137%**
(0.0160)
Leverage -0.388***
(0.0693)
EPS 0.138***
(0.0203)
Risk 0.504
(0.323)
Constant 0.481***
(0.0621)
Industries yes
Time yes
Observations 676
R-squared 0.176

Note. This table presents the instrumental variable (IV) estimates based on 3SLS. The dependent variable is firm performance based on
SORM-DEA. The instrumental variables are quality of rules, government quality, transparency, religious groups, and Ethnic groups.
Heteroscedasticity-robust standard errors are in parentheses. *** represents p<0.01, ** represents p<0.05, and * represents p<0.1. +weak
instrumental variables are applied; however, they are not reported in order to save space. The details are available upon request

4.4 Oil Volatility and Firm Performance

To the extent that shocks in oil price might lead to high economic risk especially in oil-rich countries (Narayan &
Sharma, 2011), this study expects that firm performance is more likely to decline after a drop in oil prices.
Indeed, in exporting oil economies, increasing the price of oil may enhance growth, government spending and
purchasing power. However, once a shock occurs in oil price, this might impede private investments, reduce
production, increase the deficit in the government budget and hinder customers’ purchasing power (Berument,
Ceylan, & Dogan, 2010). Accordingly, this study attempts to provide empirical evidence regarding the effects of
the decline in oil price on firm performance in an oil-rich country by dividing the sample yearly. The paper
classifies the sample into two groups: after 2014 (Note 12) refers to the oil price drop and before 2014 reflects
the boom in oil prices.

In this context, the results in Table 6 documented that dropping oil price might influence the relationship
between some board characteristics and ownership from one side and firm performance from the other side. The
finding reports a significant positive impact of foreign ownership, government ownership and CEO Chair-duality
on performance before the oil price drop, while this influence disappears after the fall in oil price. This expounds
the role of oil price in attracting or discouraging foreign investors and limiting the abilities of government in
investing. However, executive compensation, political connection and CEO educational background are
consistent across the sample period.
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4.5 Robustness Check, Instrumental Variable Approach

In this section, the study addresses the possibility of an endogeneity problem. Indeed, a typical issue in
estimating the relation between board characteristics and firm performance is endogeneity (Demsetz & Lehn,
1985). Thus, It can be adopted that if a board structure influences firm performance and the activities of this
board is endogenous; value-maximizing firms might choose the optimal structure (Ghosh, 2006). In this context,
and in order to deal with the endogeneity issue, employing three-stage least-squares (3SLS) might meet this
target (Cameron & Trivedi, 2010). The study adopts Vs of ethnic (Easterly & Levine, 1997) and religious
(D Ez-Esteban, Farinha, & Garc --Gdmez, 2018) groups that are likely to contribute to controlling board
characteristics. The study also includes the quality of rules (Mak & Li, 2001), government effectiveness and
transparency as instrumental variables (Note 13) which play a key role in shaping board characteristics (Note 14)
(Linck, Netter, & Yang, 2008).

The empirical findings are presented in Table 7. Overall, the findings are supportive of the main results in Table
4. Note that the coefficient of board size is negatively significant in explaining performance, which is consistent
with the finding in Table 4, column 2 and 3 but not consistent with column 6 (Note 15). Yet, given the fact that
the signs of all other coefficients are consistent with the main finding, the robustness of the main finding seems
to be sustained.

5. Conclusion

In this paper, we provide further insight into the influence of board characteristics and foreign ownership on firm
performance in rich oil countries, specifically Saudi Arabia. We also examined the variation of main business
activities and oil price drop on firm performance through the SORM-DEA combined with OLS, quantile and
3SLS for 130 listed firms from 2009 to 2016.

The empirical results support the view that board characteristics have a multifaceted effect on firm performance.
For example, executive compensation has a positive significant effect in terms of explaining firm performance.
In contrast, political connections have a negative significant impact on firm performance. Moreover, foreign and
government ownership in addition to some board characteristics (board size and CEO-Chair duality) are unlikely
to influence firm performance during the period of oil price decline (Note 16). Furthermore, the effects of CEOs’
educational background on firm performance may differ across main business activities.

Hence, policymakers should take into account such variations not only from the perspective of board
characteristics and performance but also from the perspective of oil volatility and firms’ main activity. Finally, to
confirm the results of this study, future research may test the same hypothesis in developed economies.
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Notes

Note 1. The money that can move very quickly in and out of markets after earning short-term profits (Martin &
Morrison, 2008).

Note 2. Further details on this methodological technique are mentioned in the methodology section.
Note 3. Saudi Stock Exchange.
Note 4. Winsorizing is also applied to handle the issue of outliers.
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Note 5. Refers to the Arab Spring.

Note 6. Volatile real estate prices in the economic slow-down caused by falling oil prices, see (Alhamoudi & Lee,
2018).

Note 7. “Average salaries in Saudi Arabia rose seven per cent to reach around $13,000 per month in the Gulf
Business 2015 Salary Survey”, see http://gulfbusiness.com/revealed-top-10-salaries-saudi-arabia-2/

Note 8. Saudi Arabia allows foreigners to own just 49% of listed stocks.

Note 9. Industry downturns due to the impacts of the financial crisis in 2009 and drop in oil price in 2014.
Note 10. Subject to further research.

Note 11. The classification based on main activity provided by the Osiris databases.

Note 12. 2014 is considered as a year of dropping oil price.

Note 13. Quality of rules, government effectiveness and transparency are considered as different dimensions of
governance, which shape the relation between performance and board characteristics.

Note 14. Data on ethnic and religious groups are taken from the International Model United Nations Association
(IMUNA), while rules, transparency and government effectiveness are from the Worldwide Governance
Indicators (WGI) of the World Bank.

Note 15. There is a possibility of a nonlinear relationship between board size and performance which needs
further investigation in a further study.

Note 16. After 2014.
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