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Strive toward investment efficiency among Egyptian 

companies: Do board characteristics and information 

asymmetry matter? 

Abstract 

This study examines the impact of the board of directors (BoD) 

characteristics, namely BoD independence, compensation, leadership, and CEO 

career concerns on investment efficiency, using information asymmetry as a 

mediator. Using a sample of 326 firm-year observations of non-financial firms 

listed in the EGX 100 index of the Egyptian stock market from 2014 to 2018, we 

find that board independence, board compensation, and board leadership are 

negatively associated with inefficient investment and information asymmetry, 

whereas the opposite is true for CEO career concerns. Furthermore, a positive 

relationship between information asymmetry and inefficient investment is 

documented. Finally, we find that information asymmetry mediates the 

relationship between the three BoD characteristics (i.e., board independence, 

leadership, and compensation) and inefficient investment. Conversely, it does not 

interfere with the relationship between CEO career concerns and inefficient 

investment. These findings are consistent in both underinvestment and 

overinvestment scenarios and across the pooled sample. Our findings contribute 

to corporate governance and investment literature by addressing new 

relationships, providing empirical evidence from a one-tier board model in 

developing countries, and offering a useful explanation for the inconsistent 

results in prior studies. These findings help regulators, investors, and 

policymakers realize the importance of BoD characteristics in mitigating 

information asymmetry and improving corporate investment efficiency. 

Keywords: Investment Efficiency, Information Asymmetry, Board 

Independence, Board Compensation, Board Leadership, CEO 

Career Concerns, Egyptian Stock Market. 
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1 Introduction 

An effective board of directors (BoD) is considered an essential feature of 

the competitiveness and health of firms. Prior studies have shown that the 

characteristics of the BoD affect corporate investment efficiency, namely, 

overinvestment and underinvestment (e.g., Abel, 1983; Billett et al., 2011; Xie, 

2015; Chen et al., 2017). Nevertheless, the explanation for this relationship 

remains unclear. These extant studies indicate that information asymmetry 

negatively affects corporate investment efficiency (e.g., Lambert et al., 2007; 

Biddle et al., 2009). In line with this argument, Biddle et al. (2009) found that a 

reduction in information asymmetry between companies and capital suppliers 

through higher-quality financial reporting increases investment efficiency. The 

quest for better allocation of firms' investments and protection of investors' 

interests led to the widespread adoption of robust and effective BoDs.  

Investors may be averse to engaging with companies that do not satisfy 

their information needs regarding performance and prospective future. Moreover, 

they may be reluctant to finance that company and may choose to flee the market 

(Khalil and Maghraby, 2017). The information gap about the company's business 

between managers, capital providers, and the investors themselves results in 

opportunistic trading by informed parties who exploiting their informational 

superiority (Stein, 2003). On the one hand, this information asymmetry raises the 

cost of monitoring outsiders for the respective firms' managers (Lombardo and 

Pagano, 2000), which in turn, raises financial constraints and causes 

underinvestment (Jensen and Meckling, 1976; Jensen, 1986; Giroud and Mueller, 

2010). On the other hand, it may lead managers to overinvest when they have 

excess free cash (Shibata, 2009), which may not be favorable for shareholders in 

the long term (Jensen, 1986; Richardson, 2006). This situation has serious 

consequences in the absence of a strong and effective BoD. 

Managerial power and agency theories strongly support the notion that 

independent board members and non-dual leadership can effectively serve 

shareholders and improve investment efficiency (e.g., Fama and Jensen, 1983; 

Finkelstein, 1992; Bebchuk and Fried, 2005; Setia‐Atmaja et al., 2009). 

Furthermore, the optimal contracting theory suggests that compensation contracts 

enhance board monitoring and limit agency problems (e.g., Jensen and Murphy, 

1990). In contrast, stewardship and efficiency theories indicate that managers and 

executive directors act autonomously in companies and focus on shareholders' 
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best interests rather than opportunistic interests (e.g., Brickley et al., 1997; Weir 

et al., 2002). From the stewardship theory perspective, managers have superior 

knowledge regarding their companies' operations. Therefore, they should be 

given adequate flexibility to seize investment opportunities. Furthermore, duality 

of leadership mitigates internal conflicts and board confusion (Finkelstein and 

D'Aveni, 1994). These inconsistent theoretical frameworks are reflected in the 

findings of previous empirical studies. 

BoD characteristics, information asymmetry, and corporate investment 

efficiency are critical issues in emerging economies such as Egypt. The business 

society in Egypt is highly secretive, dominated by individual investors, and the 

mechanisms of disclosure and transparency have not yet matured (Dahawy et al., 

2002; Samaha et al., 2012). Although the Egypt’s place in Corruption Perceptions 

Index (CPI Rank out of 180 countries) has improved from 117th in 2012 to 105th 

in 2018, it is still perceived to harbor high levels of corruption (Transparency 

International, 2018). Egyptians have reformed their corporate governance code 

thrice between 2005 and 2016, reflecting their intention of adopting and 

enhancing good corporate governance practices to increase accountability and 

transparency levels. Therefore, this study argues that the effective and strong 

BoDs of Egyptian firms limit information asymmetry and reduce inefficient 

investments. 

There are three key findings of our analysis. First, we find that information 

asymmetry fully mediates the relationship between board compensation and 

inefficient investment. While it partially mediates the relationship between two 

board characteristics (i.e., board independence and board leadership) and 

inefficient investment, it does not impact the relationship between CEO career 

concerns and inefficient investment. Second, information asymmetry is 

positively associated with deviation from the optimal investment level 

(inefficient investment) under the two scenarios of efficiency (i.e., 

underinvestment and overinvestment) across the pooled sample. Finally, we 

document a negative and significant association between the three characteristics 

of the board (i.e., board independence, board compensation, and board 

leadership) and inefficient investment and information asymmetry. In contrast, 

we document a positive relationship between CEO career concerns and 

inefficient investment, as well as its relationship with information asymmetry. 

 Our findings contribute to the existing literature on corporate governance, 

information asymmetry, and investment efficiency in four ways. First, our study 
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addresses two new relationships among its variables: (i) how information 

asymmetry mediates the relationship between each characteristic of BoD and 

inefficient investment, and (ii) the relationship between information asymmetry 

and investment efficiency. Addressing these relationships is essential because the 

regulatory reforms and firms' practices are based on the belief that the BoD 

characteristics can enhance the information environment and consequently 

improve investment efficiency.  

Second, our findings provide empirical evidence from a one-tier board 

model in a developing country that offers different institutional settings and 

litigation environments, each of which is argued to drive investment behavior 

differences in the market. Taken together, the findings of this study provide novel 

and useful insights into how specific BoD characteristics affect the prospects of 

Egyptian firms. Third, our results explain the inconsistent and mixed results of 

prior studies and emphasize the results addressed by the respective authors of the 

aforementioned literature (e.g., Biddle and Hilary, 2006; Biddle et al., 2009; 

Billett et al., 2011; Xie, 2015; Chen et al., 2017; Elberry and Hussainey, 2020).  

Finally, most prior studies have focused on the relationship between certain 

characteristics of the board with information asymmetry and investment 

efficiency in developed countries; for example, Goh et al. (2016) investigated the 

relationship between board independence and information asymmetry; 

Malmendier and Tate (2005) and Xie (2015) studied the impact of CEO career 

concerns on investment efficiency, Kanagaretnam and Sarkar (2011) and 

Eisdorfer et al. (2013) examined the association between managerial 

compensation and investment efficiency. Our study extends and complements 

these prior studies by considering four BoD characteristics in a developing 

country. Given that developed countries offer different institutional settings, 

governance structures, and litigation environments from those in Egypt, the 

generalizability of the findings from developed countries is limited. 

The remainder of this paper is organized as follows. Section 2 reviews the 

prior literature and develops the hypotheses. Section 3 presents the study’s 

research design and data description. Section 4 discusses the empirical results, 

and Section 5 concludes the study. 
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2 Prior Literature and Hypotheses development 

2.1 Board of directors' characteristics, information asymmetry, and 

investment efficiency 

In line with agency theory, managers tend to pursue their self-interest by 

accepting excessive levels of business risk to build their empire, overpay 

themselves, and maximize their compensations and perks (Lambert, 2001; 

Faulkender et al., 2010; Lai and Liu, 2018; Liu et al., 2018). Their main concerns 

are their reputation and career (La Porta et al., 2000; Chen et al., 2009). 

Moreover, they are also overconfident in their ability to generate value 

(Malmendier and Tate, 2005; Chen et al., 2009). Additionally, they may employ 

their relatives in management (La Porta et al., 2000) and undertake unprofitable 

projects (Bertrand and Mullainathan, 2003). Therefore, managers may invest 

above or below the optimal investment level, unless corporate governance 

mechanisms are effectively and integrally implemented (OECD, 2015). 

According to Fama and Jensen (1983), one of the key features of successful 

firms is a robust and effective BoD. Such a board's main objectives and 

responsibilities are to protect all stakeholders' benefits, especially the minority 

stakeholders, through the enforcement of laws and regulations, in addition to 

advising and consulting managers (Bhagat and Bolton, 2008). In other words, 

BoD is considered as a tool to prevent the appropriation of the wealth and rights 

of minority shareholders and uninformed parties by managers and informed 

investors. Consequently, general assemblies have been urged to elect strong and 

skilled members for their companies' boards.  

 Only an effective and strong BoD can create value for a firm (Platt and 

Platt, 2012). It also facilitates the communication of information between the firm 

and external parties, supports the firm to get the important elements from outside, 

and reduces the investors' incurred costs of monitoring their investments 

(Bertrand and Mullainathan, 2003; O'Connor et al., 2014). Scholars have 

suggested that the main functions of this board to fulfill its objectives are 

monitoring, consulting, and providing resources (e.g., Hermalin and Weisbach, 

1998; De Andres et al., 2005; Kim et al., 2014).  

A set of tasks is assigned to the board to perform its functions effectively. 

For instance, Harris and Raviv (2008) posit two tasks for the BoD, namely, 

selecting the CEO and evaluating and approving the proposed projects by 
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management. Hermalin and Weisbach (1998) suggest that the board's task is to 

evaluate the CEO's performance and determine whether there is a necessity to 

replace or retain him. However, Kim et al. (2014) point out that the board's tasks 

are to monitor the CEO's compensation policy and corporate financial disclosures 

and advise the CEO on investment and acquisition policies. 

Agency theorists assert that self-interested managers exploit information 

superiority and the lack of monitoring and are, thus, inclined to allocate firm 

resources inefficiently (e.g., Fama and Jensen, 1983; Finkelstein, 1992). It is 

emphasized that the BoD characteristics that enhance engagement, constructive 

dialogue, and mutual respect within an environment of trust between its members 

increase information flow and reduce inefficient investment. Each characteristic 

of the BoD is addressed separately with a review of the relevant literature and 

theories to identify the research gaps and develop hypotheses as follows: 

2.1.1 Board independence, information asymmetry, and investment 

efficiency 

Generally, board members are classified into one of two groups: 

executive/insider members or non-executive/outsider members (i.e., gray and 

independent members). There is a consensus among researchers and regulators 

that gray members are better than executives, while independent members are the 

best-suited in in terms of monitoring (e.g., Platt and Platt, 2012; Kim et al., 2014). 

Independent members have a positive impact on the board's supervisory and 

advisory performance by effectively monitoring management performance, 

preventing conflicts of interest, and enhancing the credibility of advice and 

consultation with the BoD for making decisions (e.g., Vafeas and Theodorou, 

1998; OECD, 2004). However, Fauver et al. (2017) posit that the outsider 

investors’ willingness to finance a company increases when outsiders control the 

company's board. 

In the absence of independent directors, the insiders control the board, and, 

thus, they consolidate their power and act opportunistically, and the board lacks 

the outsider expertise that can provide practical advice (Rashid, 2018). Prior 

literature argues that effective oversight by outsider members of the board plays 

a vital role in constraining the deviant behavior of insiders (e.g., senior managers, 

CEOs, and controlling shareholders) by preventing insiders from maximizing 

their benefits and over-accumulating perks, besides just advising them to invest 

in profitable projects and encouraging them to improve the transparency of 
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financial reports (e.g., Vafeas and Theodorou, 1998; Platt and Platt, 2012). 

Therefore, it improves the efficiency of corporate investments.  

Laws and corporate governance codes (CGCs) in developed and 

developing countries reform the boardroom in favor of outside members; for 

instance, the Sarbanes-Oxley Act 2002 (SOX) necessitates the independence of 

the majority of the board members of companies listed on the US Securities and 

Exchange Commission (SEC). The 2011 Egyptian Code of Corporate 

Governance Guideline 5.2.4 required listed companies to have a majority of non-

executives in their board composition. At least one-third of board members are 

independent. In comparison, guideline 2.2.1 of the 2016 code requires at least 

two independent members with technical and analytical skills to serve on the 

BoD. 

Duchin et al. (2010) asserted that the cost of information is a key 

determinant in the quest for a BoD to maximize a firm's value. They document 

that both insider and outsider dominance can be optimal for boards. Figure (1) 

describes how a company's value is conditioned by the cost of information and 

board control. As shown in Figure (1), when C < C*, the BoD is controlled by 

outsiders, VOUT > VIN, and this control is optimal; any increase in this control 

increases the value of the firm due to decrease in the information cost, where the 

board protects the shareholders from deviant managerial behavior of both 

managers and the CEO. Conversely, when C > C*, the BoD is controlled by 

insiders, VIN > VOUT, and this control is optimal; thus, compelling companies to 

increase this control will lead to a decline in firm value. 
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On the one hand, Setia‐Atmaja et al. (2009) argue that agency theory 

strongly supports the notion that independent board members can effectively 

serve shareholders and protect their wealth. Similarly, Platt and Platt (2012) 

asserted that executive members bring the knowledge and experience regarding 

the company's activities to the board; however, the proportion of independent 

members should exceed the proportion of gray and executive members to reduce 

the likelihood that the company will fail. In a sample of 205 non-bankrupted (87 

bankrupt) companies in the United States, they found that the board composition 

was 66% (60%) independent members, 14% (20%) gray members, and 20% 

(20%) executive members. The study additionally added a new benefit 

concerning independent members, that is, providing information and enhancing 

its flow across integral industries when those members serve on several boards -

interlocking directorships.  

Ferreira et al. (2011) found a significant negative relationship between 

board independence and information asymmetry. Goh et al. (2016) arrived at the 

same conclusion and extended this finding by examining the mediating effect of 

the information environment on this relationship. However, unlike our study, they 

focused on listed companies in the NYSE and NASDAQ, which have different 

institutional settings and are subject to different regulatory rules.  

However, Harris and Raviv (2008) argue that shareholders are sometimes 

better off when insiders control the board. Particularly, when insiders have more 

critical information than outsiders, and the loss utility of this information to 
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outsiders is greater, control will be more expensive than the agency cost of insider 

control. Contrastingly, Hermalin and Weisbach (1991) and Daily and Dalton 

(1995) found no such relationship. 

In a different context, He and Kyaw (2018) were unable to find any 

explanation for the positive relationship between board independence and 

underinvestment. However, they expected a negative relationship between 

independent directors and underinvestment and overinvestment, based on the 

idea that independent directors mitigate agency problems. In the same vein, Chen 

et al. (2017) concluded that board independence has no impact on any Chinese 

non-financial listed companies' investment efficiency during 2006 –2012. 

Based on the above discussion, these contradictory findings can be 

interpreted as the outsider may have a friendship or a fiduciary relationship with 

the CEO and senior managers. Moreover, these outsider members maybe busy 

and suffer from a lack of accurate information (e.g., Adams et al., 2010; Rashid, 

2018). Hence, the following hypotheses were developed:  

H1a: There is a negative association between board independence and 

information asymmetry. 

H1b: There is a negative association between board independence and 

inefficient investment. 

H1c: Information asymmetry mediates the relationship between board 

independence and inefficient investment. 

2.1.2 Board compensation, information asymmetry, and investment 

efficiency 

The optimal contracting theory proposes that compensation contracts are 

designed to limit agency problems by incentivizing managers to maximize 

shareholder interests (Jensen and Murphy, 1990). Additionally, Kanagaretnam 

and Sarkar (2011) and Platt and Platt (2012) asserted that a fixed salary with a 

penalty in case of bankruptcy can be used to create a kind of alignment between 

managers' and bondholders’ interests. Moreover, incentive-based compensation 

can motivate managers to act according to the interests of shareholders.  

Board compensation can be used to motivate the directors to make more 

effort. In this sense, Nguyen (2014) concluded that compensation is negatively 

associated with board advisory activity despite the positive impact of equity-
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based compensation on board supervision activity. In contrast, she found that 

board activity (measured by attending board/committee meetings) is more active 

in monitoring and advising when the members are paid for meeting attendance. 

Similarly, Faulkender et al. (2010), Lai and Liu (2018), and Liu et al. 

(2018) documented that incentive-based compensation increases the manger’s 

stake in the firm; however, it has three downsides; first, it may prompt managers 

to overinvest to maximize their compensation. Second, it may induce managers 

to manipulate corporate financial statements to raise their companies' share prices 

for their own benefits. Finally, when managers' ownership is substantial owing to 

incentive-based compensation, they may be willing to accept excessive levels of 

business risks to build their empire. Similarly, Brick et al. (2006) asserted that 

there is a significant negative association between excessive compensation for 

both directors and CEOs and firm performance under weak corporate 

governance. 

Managers tend to maximize their compensation by delaying expansions or 

underinvesting, which may be at odds with shareholders’ and bondholders' 

interests (Andrikopoulos, 2009). This argument was supported by Eisdorfer et al. 

(2013) who found that managers deviate from the optimal level of investment to 

increase their benefits according to their compensation type. When the 

compensations are debt-like (i.e., pension and deferred compensation), managers 

tend to underinvest, whereas overinvestment is pronounced when managers' 

compensations are equity-like.  

Kanagaretnam and Sarkar (2011) suggest a managerial contract for 

managers' compensation to alleviate the inefficient investment problem with 

prospects for expansion. This contract consists of two parts: the fixed salary and 

a penalty at bankruptcy to create a kind of alignment between managers and 

bondholders' interests. The other is equity ownership as an incentive for managers 

to align with shareholders' interests. This equity ownership results in a growth in 

the earnings rate, which increases managers’ fixed salaries and decreases tax 

dues, leverage ratios, and insolvency costs. 

According to Lai and Liu (2018), information asymmetry allows managers 

to misstate financial reports to cover their erroneous investment decisions and 

make inefficient investments costless. Likewise, Dah and Frye (2017) illustrate 

that information asymmetry appears in companies with high growth levels and 

promising investment opportunities, which requires greater monitoring. 
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Therefore, directors in these companies demand excessive compensation. They 

point out that these companies often have low levels of liquidity, while also being 

keen to invest efficiently. Thus, they rely on equity-based compensation rather 

than cash compensation. Similarly, Nguyen (2014) finds that companies with 

promising growth opportunities depend more on equity-based compensation to 

reward their directors because of the difficulty of measuring their performance. 

Based on the above explanation, prior studies indicate that the BoD must 

be rewarded sufficiently to perform their role efficiently (e.g., monitor and advise 

the CEO and the firms' managers), which effectively limits the impact of 

information asymmetry. The compensation contract of the BoD must be balanced 

to limit deviations from the optimal investment level and achieve the 

effectiveness of the investment. Hence, the following hypotheses were 

developed:  

H2a: There is a negative association between the compensation of the board of 

directors and information asymmetry. 

H2b: There is a negative association between the compensation of the board of 

directors and inefficient investment. 

H2c: Information asymmetry mediates the relationship between the 

compensation of the board of directors and inefficient investment. 

2.1.3 CEO career concerns, information asymmetry and 

investment efficiency 

CEOs' impact on firm performance is evident when investment 

opportunities or available resources are scarce (Habib and Hossain, 2013). CEOs 

are concerned about evaluating existing employers and labor markets’ 

performance, so that they have the incentive to work hard to achieve high levels 

of performance and, thus, avoid unfavorable ratings. CEOs are supposed to bring 

experience, expertise, strategic perspective, and other factors that support the 

board in the decision-making process to maximize firm value and preserve 

shareholder wealth. However, agency theory asserts that agency conflict may 

lead CEOs to act opportunistically to benefit themselves. Therefore, they may 

curtail investments or invest more than the optimal/expected level of investment. 

Prior literature confirmed that CEOs’ careers depend on their past 

achievements and current performance. Mukherjee and Nguyen (2018) 

concluded that the stock market evaluates CEOs by grouping them -according to 



 

12 

their previous performance- into better and good CEOs. They found that better 

CEOs could get a new job much faster, and their new companies were rewarded 

with higher long-term returns. Scholars have concluded that there are three 

reasons that support the argument that CEOs need to enhance their performance, 

especially younger CEOs who care about their future careers (e.g., Misangyi and 

Acharya, 2014; Xie, 2015; Ou et al., 2018). First, CEOs boost their performance 

to maximize the firm's value in compliance with the board's supervisory to 

alleviate the consequences of the agency problem. Second, CEOs promote their 

performance to maintain their position and receive higher incentives to reward 

this performance. Lastly, CEOs enhance their performance to build their 

reputation in the market, which increases their opportunities to improve their 

careers in the future. 

However, others have concluded that CEOs might entrench their policies 

and act opportunistically toward their bias (e.g., Baldenius et al., 2014). For 

instance, a CEO may tend to increase the insider members in the board or at least 

increase the gray outsider members through membership in the nomination 

committee to create a pliable board (Vafeas and Theodorou, 1998; Baldenius et 

al., 2014). In such a board, CEOs, especially the elderly, can reduce the board's 

monitoring and raise the information asymmetry between the management and 

the board to invest less in building their empire (Xie, 2015). Moreover, they can 

reduce the likelihood of being ousted when performing poorly (Vafeas and 

Theodorou, 1998). On the other hand, they tend to increase the number of insider 

members on the board to make it more likely that insiders succeed the CEO rather 

than external members (Agrawal et al., 2006). 

Scholars argue that CEOs' career concerns are crucial for their investment 

behavior; for instance, Platt and Platt (2012) adopted CEOs' age as a proxy for 

their career concerns. They found that older CEOs are more concerned with firms' 

success than their careers, as they are keen on solvency. These CEOs tend to be 

more conservative and avoid trying new ideas; therefore, they invest less than 

required or delay expansion. At the same time, Mandala et al. (2018) find that the 

CEO's tenure, measured by the number of years since his appointment, as a proxy 

of the CEO's career concerns has no significant impact on firm performance. 

Xie (2015) documented that Chinese firms' investment efficiency is highly 

associated with younger and newly appointed CEOs as they are more concerned 

about their career prospects than acquiring current benefits. Moreover, newly 

appointed, younger CEOs may have high investment capabilities; however, they 
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invest less. Similarly, Custódio and Metzger (2014) found that CEOs with a 

financial background invest less in R&D as they are not interested in innovation. 

In contrast, Li et al. (2017) stated that younger CEOs in the US are bolder 

regarding capital expenditure and reduce existing investments.  

In a deeper context, scholars differentiated between CEOs’ career concerns 

in the short-term and long-term. Newly appointed, younger CEOs prefer short-

term benefits and exhibit remarkable performance through over-investment in 

several ways, such as acquisition (Yim, 2013; Zhang et al., 2015), adding new 

expansions of business and closing some existing ones (Li et al., 2014), and 

adopting aggressive investment policies (Serfling, 2014). These CEOs rely on the 

board's insufficient awareness and the modest investment abilities of 

shareholders (Xie, 2015). At the same time, CEOs may be rewarded by either 

growing their reputations or increasing their companies' stock prices for 

underinvesting in the short term. Stein (2003) argues that CEOs have the ability 

to boost reported earnings by underinvesting in assets that stakeholders find 

difficult to measure (e.g., customer loyalty and staff training). 

Conversely, in the long run, newly appointed, younger CEOs with longer 

duration of contracts have job security to a certain extent. These CEOs are 

concerned about their reputation and favor long-term benefits; therefore, they 

tend to invest efficiently to build a good reputation for a better future. This 

argument was supported by Jun and Min (2017), who concluded that prior high-

performing CEOs with a good reputation are likely to be promoted and receive 

high compensation. In addition, they become irreplaceable and more likely to be 

hired by new companies.  

Li et al. (2017) demonstrated that the conflict of interest between investors 

and CEOs, the existence of information asymmetry between them and the 

significant influence of CEOs on firms' policies and investment decisions may 

incline CEOs to jeopardize the efficiency of the firm's investment. Moreover, 

they documented a negative association between CEOs' age, as a proxy for CEO 

career concerns, and the quality of financial reporting in China's state-owned 

enterprises. Bertrand and Mullainathan (2003) state that although chief executive 

managers (CEOs) own only about 5% of large public American firms, they can 

generate moral hazard and waste shareholders' wealth. In the same regard, Huang 

et al. (2011) concluded that CEOs of state-owned enterprises (SOEs) in China 

dominate the stock market. Moreover, they are often pursuing their political 

interests rather than increasing investment efficiency because the government is 
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in charge of appointing and retiring them in alignment with its socio-political 

goals. 

The relationship between CEOs' career concerns, information asymmetry, 

and investment efficiency is still unclear from the above discussion. Hence, the 

following hypotheses were developed: 

H3a: There is a positive association between CEOs' career concerns and 

information asymmetry. 

H3b: There is a positive association between CEOs' career concerns and 

inefficient investment. 

H3c: Information asymmetry mediates the relationship between CEOs' career 

concerns and inefficient investment. 

2.1.4 Leadership structure, information asymmetry, and 

investment efficiency 

In the past decade, the trade-off between separating or combining the CEO 

and Chairman roles has received considerable attention from regulators, scholars, 

and the business press. For instance, the American Securities and Exchange 

Commission (SEC) since 2010 has mandated companies to disclose their 

leadership structure and the extent to which this structure is considered 

appropriate for their leadership (Dey et al., 2011). Various corporate governance 

guidelines recommend the separation of CEO and Chairman of the Board (COB) 

positions (e.g., OECD CG Principles, 2004; Egyptian CG code, 2016; UK CG 

Code, 2010; US CG principles, 2012); however, the majority of firms in 

developing and some developed countries have chosen the dual structure. For 

instance, 57% and 54% of listed firms have combined their structures in France 

and the United States, respectively (Broye et al., 2017). From a sample consisting 

of 237 firms listed in Compustat S&P 500, Jermias and Gani (2014) found that 

78% of these companies have a dual structure leadership. 

The agency, managerial power, and entrenchment theories suggest that in 

a dual-leadership structure, when the CEOs are the COB, they will have more 

structural power as compared to other directors (Fama and Jensen, 1983), which 

may be used to serve their own interests (Finkelstein, 1992; Bebchuk and Fried, 

2005). Moreover, CEOs' turnover sensitivity to performance is lower, and there 

may be an overlap between decision management and decision control due to the 

combination of the two roles (Fama and Jensen, 1983; Rutledge et al., 2016; 
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Yang and Zhao, 2014).  

In addition, under the duality structure, CEOs may control the board's 

composition by nominating gray members, such as friends and relatives 

(Hermalin and Weisbach, 1998). This enhances the CEOs' ability to control the 

information flow to board members because they are responsible for organizing 

board meetings, setting agendas, coordinating board activities, and leading 

discussions. Consequently, they weaken the board's monitoring abilities, which 

raises information asymmetry and increases agency costs (Nasr and Ntim, 2018).  

Furthermore, under a separated structure, it is easy to identify the 

responsibility for inappropriate decisions and weak performance, such as 

inefficient investment (Ntim, 2012). Broye et al. (2017) concluded that COBs 

can effectively perform the monitoring role under separated leadership. 

Moreover, the overall compensation for the CEO and COB is not higher than that 

of CEO incentives under a combined structure. 

On the contrary, stewardship theory and efficiency theory argue that dual 

leadership may be the most appropriate system for a company's business 

conditions and its economic environment for various reasons. First, the board's 

unified leadership mitigates internal conflict and confusion of the board 

(Finkelstein and D'Aveni, 1994). Second, CEOs have acquired superior 

knowledge of their companies' operations, which maximizes the benefits of swift 

decision-making and striving for self-actualization rather than opportunism (Weir 

et al., 2002; Rutledge et al., 2016). Finally, Brickley et al. (1997) contend that 

when a company appoints a COB and a CEO, it bears an excessive compensation 

for them because the COB’s compensation is not related to the company’s 

performance and the CEO may have less motivation to do productive work. 

Some scholars defend the separation of the leadership structure's role 

regarding supporting the board's monitoring function and reducing agency 

problems. For instance, Dalton et al. (1998) argue that this separation increases 

the CEO’s concentration on operating the business daily, while the COB can 

focus on managing the board, in addition to the other duties of the COB to protect 

investors' rights, which include hiring, advising, evaluating, and monitoring the 

CEO's performance (Nasr and Ntim, 2018). Whereas some advocate combining 

the roles of the two positions for one person, as it may be appropriate for the 

company to unify its command, which ensures rapid decision-making and 

reduces the cost of access to information (e.g., Dey et al., 2011; Yang and Zhao, 
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2014). 

Prior studies have contested empirical results regarding the relationship 

between dual leadership and firm outcomes. Some of them found a positive 

relationship (e.g., Dey et al., 2011; Krause and Semadeni, 2014; Yang and Zhao, 

2014). Others posited a negative influence of the dual structure on firm 

performance (e.g., Tang, 2017). At the same time, a third group of studies 

documented the absence of such a relationship (e.g., Dalton et al., 1998; 

Abdullah, 2004; Chen et al., 2008; Elsayed, 2010). Elsayed (2010) argued that 

duality of leadership is a widespread concept within the Egyptian environment. 

He found that 79% of 92 listed companies over the period 2000 to 2004 have a 

dual-leadership structure; however, its impact on Egyptian firms' performance is 

insignificant. 

From the discussion mentioned earlier, the empirical results of each 

leadership structure's utility to firms' outcomes depend on the supporting theories. 

Therefore, the efficacy of the leadership structure is an empirical issue, and its 

impact on information asymmetry and investment efficiency remains unclear. 

Moreover, it is obvious that each alternative has its benefits and costs, and every 

company chooses the best alternative based on its economic environment. As the 

Egyptian stock market is an emerging, less efficient market, dominated by 

individual investors and characterized by secretive, costly, and asymmetric 

information, it is expected that the non-dual leadership will mitigate the impact 

of these factors and enhance corporate investment efficiency. Hence, the 

following hypotheses were developed: 

H4a: There is a negative association between non-duality leadership and 

information asymmetry. 

H4b: There is a negative association between non-duality leadership and 

inefficient investment. 

H4c: Information asymmetry mediates the relationship between non-duality 

leadership and inefficient investment. 

2.2 Information asymmetry and investment efficiency 

Information asymmetry exists when managers and investors are 

differentially informed about a firm's performance and its perspectives, which 

allows informed parties with superior information to trade opportunistically and 

profitably. Therefore, uninformed investors demand a return premium to 
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compensate for these non-diversifiable risks of trading with informed investors, 

resulting in a rising capital cost. Information asymmetry is a central concept. It 

drives the demand for disclosure and transparency to fully reveal the 

management's private information to other uninformed parties who provide the 

required funding to capture investment opportunities and is, therefore, a key 

determinant of investment efficiency.  

According to the new classic theory, in the efficient financial markets, all 

projects with a positive net present value (NPV) must be financed and carried out 

(Hayashi, 1982; Abel, 1983). Nevertheless, frictions arising from information 

asymmetries and agency conflict may deviate from their optimal investment 

levels and result in overinvestment or underinvestment (Hubbard, 1998; Bertrand 

and Mullainathan, 2003). Moral hazard and adverse selection are the main 

frictions rustling from this information gap between informed and uninformed 

parties, which hurt firms' investment efficiency. 

Under adverse selection, informed investors tend to gather information 

about companies' prospects and their investment opportunities to trade according 

to this information, creating an information gap with respect to other parties. In 

addition, better-informed managers tend to overinvest and cause financing 

constraints, which may lead to under-investment (Lambert et al., 2007; Biddle et 

al., 2009). Ascioglu et al. (2008) concluded that this information friction is the 

root cause of financial constraints, which leads to underinvestment and increases 

investment-cash flow sensitivity.  

On the other hand, under the moral hazard model, managers who have 

superior information and financial liberty with a lack of monitoring, may be 

motivated to act opportunistically to maximize their welfare. Therefore, they tend 

to invest more than the optimal level of investments, which may not be in the best 

interests of shareholders (Jensen and Meckling, 1976; Hope and Thomas, 2008; 

Chen et al., 2011b). 

Recently, Elberry and Hussainey (2020) concluded that investment 

efficiency is an essential driver for the flow of performance-related information, 

which reduces information asymmetry problems. Moreover, they documented a 

bidirectional relationship between corporate investment efficiency and voluntary 

disclosure practices. Thus, both overinvestment and underinvestment can be 

demonstrated by information asymmetry between managers and shareholders and 

the existence of an information gap between investors themselves. These cases 
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have been supported by the theoretical model presented by Cleary et al. (2007), 

which predicts that companies experiencing information asymmetry problems 

will have investment–cash flow sensitivities. 

Based on the above discussion, information asymmetry is expected to hurt 

the efficiency of corporate investment because it helps informed parties 

maximize their wealth by appropriating others' benefits and rights, which may 

lead others to flee the market. Hence, the following hypothesis was developed: 

H5: There is a positive association between information asymmetry and 

inefficient investment. 

3 Research Design and Data Description 

Our research focuses on the listed companies in the EGX 100 Index since 

these companies are the top 100 active and liquid companies listed on the market, 

accounting for the number of trading days and the number of transactions. In 

addition, this index provides an appropriate representation of all sectors of the 

economy. The EGX has witnessed volatility and instability at the onset of the 

twenty-first century and thereby attracted the attention and interest of many 

parties, such as regulators, academics, accounting bodies, and the accounting 

press, which resulted in successive waves of regulatory developments that started 

with the issuance of the first Egyptian CGC in 2005, which was revised in 2011. 

The latest code was issued in 2016. The stock market rules obliged listed 

companies to disclose their BoD information in the Disclosure Form in parallel. 

3.1 Data and Sample 

Our sample comprises 162 companies listed in the 100 EGX Index (1) during 

the study period from 2014 to 2018. In line with previous studies, 33 financial 

firms were excluded from the sample due to the different nature of their 

businesses and the different regulatory requirements they are required to comply 

with (e.g., Chen et al., 2017). In addition, we excluded 28 non-financial 

companies whose fiscal year did not end on December 31 because the annual 

reports and trading data of these companies may not be comparable to those of 

                                                       
(1) The EGX100 Index was launched by the Egyptian Stock Exchange market on the 2nd of August 2009, in 

order to develop and diversify the market indices. The EGX Index Committee reviews the EGX100 index 
constituents on a semi-annual basis on the 1st of February and the 1st of August of each year. Thus, If 
the company listed at least one time during the studied period, it will be calculated as an observation 
in the same year. 
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other companies. Apart from this, we excluded two other non-financial 

companies for which the reporting currency is not the Egyptian pound. Therefore, 

the final sample consists of 99 non-financial companies covering 15 sectors, 

yielding 326 firm-year observations. Table 1 presents a classification of the 

sample according to the EGX sector and year. 

[Insert Table (I)] 

Financial and accounting data were collected manually from published 

annual reports and the ordinary general assembly meeting reports. Data on 

trading prices (i.e., ask, bid, and close prices) were extracted from the EGX 

website to proxy for information asymmetry. Finally, data on board size and its 

members' designations were collected from the regulatory disclosure form 

regarding the ownership structure and BoD information that is submitted to the 

EGX in compliance with the EGX Listing Rules 40. Additionally, we surveyed 

websites, such as Linkedin, to obtain the CEO's tenures. 

3.2 Variables Definition  

3.2.1 Board of directors' characteristics 

Our hypothesized variables represent board characteristics, namely, board 

independence, compensation, leadership, and CEO career concerns, which are 

defined and measured as follows: Board independence (BIND) is defined as 

board members who do not have a friendship or a fiduciary relationship with the 

CEO and senior managers, such as lawyers, auditors, prior employees, and any 

other gray members. Since the BIND requirements have changed from the 2011 

CGC to the 2016 code, as mentioned above, and having considered the lack of 

disclosed data regarding the members' profiles, we measured board independence 

by the number of independent board members. 

Board compensation (COMPS) is defined as the total compensation paid to 

board members over a year, which includes fixed and variable remunerations 

such as salaries, allowances for attending board meetings, transportation 

allowances, and their respective portions of the divided profit. COMPS is 

measured as the ratio of the BoD’s share of the declared dividends over the total 

compensation paid out to the BoD over the year. Board leadership (DUAL) refers 

to the extent to which a company separates or merges the CEO and BOD 

positions. DUAL is a binary variable coded 0 if it has a dual-structure leadership 
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and 1 otherwise.  

Finally, CEO career concern (CEOcareer) refers to keenness on own 

reputation, desire to receive high compensation, eagerness to become 

irreplaceable, and the wish to be more likely to be hired by new companies (Jun 

and Min, 2017). Despite the common use of CEO age and tenure as proxies for 

CEO career concerns in prior research (e.g., Yim, 2013; Xie, 2015; Zhang et al., 

2015; Ou et al., 2018; Mukherjee and Nguyen, 2018; Mandala et al., 2018), we 

use the natural logarithm of CEO tenure to proxy CEO career concern because 

the CEO age has not been disclosed by the majority of Egyptian listed companies 

in their annual reports or websites. 

3.2.2 Information asymmetry 

Information asymmetry is the reward of the bid-ask spread to the market 

for the risk of trading against informed traders (Easley et al., 2002). It is 

conceptually defined as the information gap between informed and uninformed 

traders. We adapted the bid-ask spread as a proxy for information asymmetry, 

which is the most commonly used among extant studies (e.g., Brown et al., 2004; 

Lakhal, 2008; Hussain, 2011; Grüning, 2011; Alves et al., 2015; Michaels and 

Grüning, 2017). Many models have been developed to measure the bid-ask 

spread. For instance, the percentage of effective spread proposed by Lee (1993), 

the percentage price impact of trade presented by Huang et al. (1996), and the 

average of the daily differences among bid-ask prices during a year, suggested 

by Alves et al. (2015).  

In the current study, because of the lack of data on intraday transactions, 

the proportional quoted half-spread proposed by Grüning (2011) will be used to 

proxy for information asymmetry (equation (1)) using the average of quarterly 

differences among bid-ask prices during a year. Moreover, the measurement 

errors of this proxy are acceptable (Michaels and Grüning, 2017) and there has 

been a significant reduction in commission and trading costs in the stock markets 

since the introduction of the electronic trading system (Stoll, 2006). 

Proportional quoted half-spread 

BID-ASKSpreadi,t 
= 

Ask price - Bid price 
(1) 

2 * Closing price 

3.2.3 Investment efficiency 

Investment efficiency is measured based on existing models and two 

efficiency scenarios are identified (i.e., underinvestment and overinvestment). 
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Overinvestment includes investing in negative NPV projects, while 

underinvestment is defined as passing up investing in positive NPV projects. 

Following Chen (2011), Biddle et al. (2009), and Li and Liao (2014), we proxy 

for inefficient investment by the deviation of the actual investment level of a firm 

from the optimal/expected investment level. We apply the following cross-

sectional regression model for each year and industry to proxy for investment 

efficiency by estimating firm investment as a function of sales growth (as an 

indicator of growth opportunities). The residuals from equation (2) are used to 

rank firms on the probability of overinvestment or underinvestment as a proxy 

for inefficient investment (INVEFF). Thereafter, we sorted the firm-year 

observations based on the residuals into two groups. Negative (positive) 

observations were classified as underinvestment (overinvestment). For the 

robustness check, the residuals' absolute values from equation (2) are used to 

proxy INVEFF over the pooled sample. 

INVESTi,t =  
β0 + β1Growthi,t-1 + β2Slacki,t + β3Levi,t + β4CFO_OPREi,t 

+ β5Sizei,t + β6Agei,t + ΣIndustry + ΣYear + εi,t 
(2) 

Where 

INVESTi,t is the total investment expenditure of firm i in year t and it is defined 

as the sum of net changes in intangible, fixed assets, and long-term 

investment scaled by the average of total assets. 

Growthi,t-1 is a dummy variable that refers to the growth opportunities for firm i 

in year t-1, which is coded 1 if the sales growth rate for the firm from 

year t-2 to t-1 is positive and 0 otherwise. 

Slacki,t is a measure of free cash flow for firm i that equals the cash balance 

over the total assets at the end year t. 

Levi,t is a measure of financial gearing for firm i that equals the ratio of total 

debts (short- and long-term liabilities) over total assets in year t. 

CFO_OPREi,t is a measure of the operational net cash flow for firm i that equals net 

cash flows from operational activities over the annual sales in year t. 

Sizei,t is the firm i's size in year t and it is equal to the natural log of the firm 

market capitalization. 

Agei,t is the firm i's age in year t and it is equal to the difference between the 

fiscal year end of the studied year and the year of listing. 

ΣIndustry is a control variable used to capture the fixed effect of the sector type.  

ΣYear is a control variable used to capture the fixed effect of the studied 
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years.  

3.3 Regression models specifications 

To examine whether information asymmetry interferes with the 

relationship between each characteristic of the BoD and investment efficiency, 

we follow the four causal steps to test the mediation effect of Baron and Kenny's 

(1986) regression approach while considering the suggested critique and 

modifications by Hsu et al. (2012). Figure 2 presents the proposed relationships 

between our variables. To examine these relationships, the following regression 

models are utilized:  

 Regression Model-3 

INVEFFi,t = β0 + β1BINDi,t + β2COMPSi,t + β3CEOcareeri,t + β4DUALi,t + 

β5Betai,t + β6IOWNERSi,t + β7MB_Valuei,t + β8ROEi,t + 

β9Oper_cyclei,t + ΣIndustry + ΣYear + εi,t 
 

Regression Model-4 

INVEFFi,t = β0 + β1BidAskSpreadi,t + β2Betai,t + β3IOWNERSi,t + 

β4MB_Valuei,t + β5ROEi,t + β6Oper_cyclei,t + ΣIndustry + 

ΣYear + εi,t 
 

Regression Model-5 

BidAskSpreadi,t= β0 + β1BINDi,t + β2COMPSi,t + β3CEOcareeri,t + β4DUALi,t 

+ β5Betai,t + β6IOWNERSi,t + β7MB_Valuei,t + β8ROEi,t + 

β9Oper_cyclei,t + ΣIndustry + ΣYear + εi,t 
 

Regression Model-6 

SEM = (IVs <--- mediator) (outcome <--- mediator IVs) 

 

Where* 

IOWNERSi,t It is the institutional ownership that is equal to the proportion of 

ownership equity held by domestic and foreign institutions. 

MB_Valuei,t It is a dummy variable coded 1 if the market value of the common 

stocks compared to the result of subtracting the intangible assets, total 

liabilities, and preferred shares from the total assets for the firm for 

year t is greater than zero; and 0 otherwise. 

ROEi,t It is a proxy of the firm i's profitability in year t and it equals the ratio 
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of net income after tax over total equity. 

Oper_cyclei,t It is the operating cycle of firm i in year t and it is defined as the square-

root value of receivables to sales plus inventory to cost of goods sold 

(COGS) multiplied by 360.  

SEM refers to the Structural Equation Modelling. 

IVs refers to the predictor variables including the independent variables 

(i.e., 4 of BoD characteristics) and control variables. 

mediator refers to information asymmetry. 

outcome refers to the dependent variable namely, inefficient investment. 

* the other variables have been explained above. 

 

 

Baron and Kenny (1986) asserted that the mediational effect's basic 

condition is the significance of the direct path of the mediating variable with 

respect to the dependent variable. Nonetheless, others (e.g., Bullock et al., 2010; 

Kaufman et al., 2004) argue that even if the mediation path's relationships are not 

significant, the model can still be tested. Moreover, Baron and Kenny (1986) 

identified two alternatives for this mediation effect (i.e., full or partial mediation), 

which depend on the significance of the relationship between independent and 

dependent variables in the mediator's presence. If the relationship becomes 

insignificant, it is a full mediation, whereas if the relationship is significant, it is 

partial mediation. 
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3.4 Descriptive analysis 

Table 2 reports the main summary of the descriptive statistics. Overall, the 

investment level of EGX 100 companies deviates over or under the 

optimal/expected investment level and they are more prone to suffer from 

overinvestment (240 firm-year observations over 326). Inefficient investment 

(INVEFF) ranges from -0.514 to 0.589, with a mean of 0.144 and a standard 

deviation of 0.222. Further, in 50% of the observations, the investment deviation 

is higher than 0.179. In parallel, the information asymmetry between traders on 

these companies' shares is, on average, 0.026, with a standard deviation of 0.014. 

  Concerning board characteristics, we find on average that the number of 

independent directors is 1.457 members, and it is largely distributed (Std.Dev. 

1.687) with a minimum and a maximum of 0 and 8 members, respectively. The 

proportion of the BoD share of the declared dividends to these companies' total 

compensation, on average, was 29.8% during a year. In addition, the log of CEO 

tenure as a proxy for CEO career concerns, on average, is 1.567 years with a 

standard deviation of 0.977. Moreover, 41.7% of these companies have a non-

dual leadership system. Finally, the control variable statistics are shown in Table 

2. The BidAskSpread and Beta were winsorized at 2% to remove the effect of 

outliers. 

[Insert Table (2)] 

We carry out the difference in the means test for the studied variables to 

investigate the differences between the overinvesting and underinvesting groups 

among EGX 100 companies. The results shown in Table 3 are consistent with the 

corporate governance recommendations. Underinvesting firms differ 

significantly from those that are overinvesting in several aspects (t-statistics 

results). Their inefficient investment is negative, with a very low deviation. They 

have more independent directors, pay more variable compensation to the BoD, 

have more separation at leadership, and have less information asymmetry than 

overinvesting firms. In addition, their beta and operating cycles are significantly 

lower. In contrast, institutional ownership, firm value, and profitability are 

significantly higher than those of overinvesting firms. 

[Insert Table (3)] 

The Pearson correlation coefficients presented in Table 4 show that board 

independence, compensation, and board leadership are negatively associated with 
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inefficient investment (-0.106, -0.128, and -0.132, respectively) and information 

asymmetry (-0.129, -0.019, and -0.105, respectively). In contrast, CEO career 

concerns have a significant positive relationship with inefficient investment and 

information asymmetry (0.100 and 0.113, respectively). Similarly, information 

asymmetry is positively associated with inefficient investments (0.199). 

Considering the control variables, IOWNERS and MB_Value show a significant 

negative relationship with INVEFF at the 1% significance level, concerning the 

ROE negative insignificant association. At the same time, beta and Oper_cycle 

are positively correlated with INVEFF. 

On the other hand, the correlation coefficients between the explanatory 

variables were less than 0.35, indicating no multicollinearity problem. 

Alternatively, the variance inflation factor (VIF) test results show a very low VIF 

for each variable (less than 1.30) and high tolerance (at least 0.77), confirming 

that the independent variables are not correlated. 

[Insert Table (4)] 

4 Results and discussion 

4.1 Direct relationships between both board characteristics and 

information asymmetry and investment efficiency.  

We used panel data logistic regression analysis to estimate the direct 

relationship between the characteristics of the BoD and inefficient investment 

(Model-3; H1a, H2a, H3a, and H4a) as well as between information asymmetry and 

inefficient investment (Model-4; H5). Whereas, for robustness tests of the pooled 

sample for Model-3 (Model-4), we used regression with Driscoll-Kraay standard 

errors; the pooled OLS regression method as the Prob of Breusch-Pagan/Cook-

Weisberg test for heteroscedasticity = 0.029 (0.012); the Prob of Wooldridge test 

for autocorrelation in panel data = 0.000 (0.084); the Prob of Breusch and Pagan 

Lagrangian multiplier test for random effects = 0.000 (0.000); and the Prob of 

Hausman test to differentiate between fixed and random effects = 0.625 (0.276).  

Table 5 reports the regression results for Model-3. In particular, the first 

column shows that BIND, COMPS, and DUAL are negatively and significantly 

associated with inefficient investment, which supports H1b, H2b, and H4b. The 

logistic regression coefficients show that increasing BIND, COMPS, and DUAL 

by a unit reduces the log-odds of inefficient investment by 0.590, 1.381, and 

1.194, respectively, at a 1% significance level, ceteris paribus. This study 
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hypothesizes that CEO career concern (CEOcareer) is significantly and positively 

associated with inefficient investment. However, the findings indicate that the 

CEOcareer coefficient (-0.301) is insignificantly and negatively correlated, 

which does not support H3b.  

Consistent with the above findings, when we used the absolute values of 

the residuals as a proxy of unexpected investment, the pooled sample OLS 

regression results (Table 5, Column 2) report a negative and significant impact 

of BIND, COMPS, and DUAL on unexpected investment, which indicates that 

increasing one standard deviation at BIND, COMPS, and DUAL reduces the 

inefficient investment by 0.142, 0.035, and 0.088 standard deviations, 

respectively, at a significance level of 5 %and better. Even though the 

relationship between CEO career concerns and inefficient investment has turned 

into a positive relationship, it is still insignificant with a very low coefficient 

(Coef. 0.003) relative to the other characteristics. 

The relationships that we found between BoD characteristics and 

investment efficiency are consistent with the argument that greater board 

independence (Rashid, 2018; Fauver et al., 2017; Setia‐Atmaja et al., 2009), 

adequate performance compensation to the board (Nguyen, 2014; Lai and Liu, 

2018; Faulkender et al., 2010), short-term CEO career concerns (Jun and Min, 

2017; Mukherjee and Nguyen, 2018), and non-dual board leadership (Nasr and 

Ntim, 2018; Broye et al., 2017) significantly limit managers’ opportunistic 

investment behavior, and accordingly, these characteristics ultimately improve 

corporate investment efficiency. 

[Insert Table (5)] 

Table 6 indicates a positive and significant relationship between 

BidAskSpread and over/underinvestment, which supports H5. We also obtained 

consistent results from the pooled OLS regression that are shown in Column 2. 

The logistic and OLS regression coefficients are 42.675 and 2.418, respectively, 

at a significance level of 1%. Hence, as supported theoretically by previous 

studies (e.g., Lambert et al., 2007; Cleary et al., 2007; Ascioglu et al., 2008; Hope 

and Thomas, 2008; Biddle et al., 2009; Chen et al., 2011b), information frictions 

are the main cause of financial constraints and moral hazard, which may motivate 

managers to act opportunistically in their own interests to maximize their welfare, 

causing overinvestment or underinvestment that may not be in the best of the 

shareholder interest. 
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Finally, as can be observed from Table 5 and Table 6, the IOWNERS and 

MB_Value are significantly and negatively associated with inefficient investment 

under the two regression methods adopted at a 1 % significance level, which is 

in line with our expectations. In comparison, the impact of other control variables 

on inefficient investment is inconsistent and varies in each model. 

[Insert Table (6)] 

4.2 Structural Equation Modelling (SEM)  

IBM-SPSS AMOS 22 was used to perform the analysis of the pooled 

sample to examine the relationship between the characteristics of the BoD and 

information asymmetry (Model-5), as well as to investigate the mediating effect 

of information asymmetry on the relationship between the characteristics of the 

BoD and inefficient investment (Model-6), while considering the covariance 

between the explanatory variables. The goodness fit of the model (GOF) is an 

adequate fit as the estimate of the minimum discrepancy divided by its degrees 

of freedom CMIN/DF is 1.956, Comparative Fit Index (CFI) is 0.886, 

Incremental Fit Index (IFI) is 0.893, Root Mean Square Error of Approximation 

Test (RMSEA) is 0.054, and Akaike Information Criterion (AIC) is 640.22 

relative to the Independence model 1859.74. 

Table 7 presents the standardized path coefficient results of Model-5 from 

running the structural model. As shown in Table (7), BIND, COMPS, and DUAL 

are inversely and significantly associated with BidAskSpread, which supports 

H1a, H2a, and H4a, indicating that an increase (decrease) in one standard deviation 

of BIND, COMPS, and DUAL decreases (increases) information asymmetry by 

10%, 10.6%, and 9.2%, respectively, at a significance level of 10 % and better. 

CEOcareer associates positively and significantly with BidAskSpread, which 

supports hypothesis H3a, indicating that an increase (decrease) of one standard 

deviation in the CEOcareer increases (decreases) information asymmetry by 

10.2%, at a significance level of 5 %.  

[Insert Table (7)] 

These findings are in line with the idea that independent directors (Ferreira 

et al., 2011; Platt and Platt, 2012; Goh et al., 2016), board compensation 

(Kanagaretnam and Sarkar, 2011; Liu et al., 2018), and non-dual board leadership 

(Ntim, 2012) enhance board monitoring and mitigate agency problems; 

accordingly, they contribute significantly to the reduction of information 
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asymmetry. In contrast, the CEO may entrench policies and act opportunistically, 

increasing the information gap with shareholders (Vafeas and Theodorou, 1998; 

Baldenius et al., 2014; Baldenius et al., 2014; Xie, 2015). 

A bootstrapping strategy was adopted to test the mediation effect of 

information asymmetry based on the guidelines of Preacher and Hayes (2008) 

and Nitzl et al. (2016). The direct path of the independent variables with the 

mediator as well as that of the mediator with the dependent variable is significant 

(see Tables 6 and 7), which is a prerequisite for the mediating effect. Panel A in 

Table 8 reports the mediating effect of information asymmetry on the relationship 

between board characteristics and inefficient investment. The results show that 

BidAskSpread fully mediates the relationship between COMPS and INVEFF, 

supporting H2c. It partially mediates the relationship between BIND and INEFF 

and the relationship between DUAL and INVEFF, supporting H1c and H4c. 

Finally, although the indirect relationship between CEO career concerns and 

inefficient investment through information asymmetry is significant, there is no 

mediating effect of CEOcareer.  

To verify the results of the bootstrapping method, the Sobel test was 

performed to confirm the accuracy of the mediating analysis results. These test 

results are reported in Panel B of Table 8, which confirms the significance of 

board independence, board compensation, and board leadership regarding 

investment efficiency through their indirect effect via information asymmetry at 

a significance level of 10 % and better. At the same time, information asymmetry 

does not interfere with the relationship between CEO career concerns and 

investment efficiency (p = 0.332). 

[Insert Table (8)] 

Our results are in line with the agency, optimal contracting, information 

asymmetry, and managerial power theories, which argue that a robust and 

effective BoD would increase the information flow to uninformed parties, protect 

minority shareholders' wealth and voting rights, and significantly limit managers' 

opportunistic investment behavior. Accordingly, corporate investment efficiency 

improves. In contrast, under a weak BoD, informed parties, including managers, 

generate moral hazard and act opportunistically, overwhelming the benefits and 

rights of other parties, which increases the cost of capital and hurts corporate 

investment efficiency. 
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5 Conclusion 

Prior studies have explored the impact of board characteristics on corporate 

investment efficiency; however, their findings are often inconsistent and mixed. 

Our study extends the literature by examining the relationship between BoD 

characteristics (i.e., board independence, board compensation, CEO career 

concern, and board leadership) and investment efficiency with the help of 

information asymmetry as a mediator, using a panel data set composed of 326 

observations from 99 non-financial companies listed in EGX 100 during 2014 –

2018.  

We find that BoD characteristics and information asymmetry have a 

significant impact on corporate investment efficiency. There is a negative and 

significant association between three characteristics (i.e., board independence, 

board compensation, and board leadership) and inefficient investment, as such 

with information asymmetry. In contrast, we document a positive relationship 

between CEO career concerns and both inefficient investment and information 

asymmetry. Moreover, we document a positive relationship between information 

asymmetry and inefficient investment. These findings are consistent across the 

overinvestment and underinvestment groups and the pooled sample. Finally, our 

results show that information asymmetry fully mediates the relationship between 

board compensation and inefficient investment. At the same time, it partially 

mediates the relationship between two BoD characteristics (i.e., board 

independence and board leadership) and inefficient investment. In contrast, it 

does not interfere with the relationship between CEO career concerns and 

inefficient investment. 

Overall, our findings are consistent with agency, optimal contracting, 

information asymmetry, and managerial power theories. A robust and effective 

BoD mitigates information asymmetry frictions (i.e., moral hazard and adverse 

selection), which improves corporate investment efficiency. In contrast, under a 

weak BoD, informed parties, including managers, exploit their information 

superiority and act opportunistically, appropriating the benefits and rights of 

other parties, which increases the cost of capital and hurts corporate investment 

efficiency. 

This study contributes to the existing literature in several ways. First, it 

addresses the usefulness of BoD monitoring and consulting roles in rationalizing 

the associations between BoD characteristics and investment efficiency and BoD 
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characteristics and information asymmetry. Moreover, our findings add to the 

disclosure literature by providing evidence that the information gap between 

informed and uninformed parties aggravates inefficient corporate investment. 

Finally, using a manually collected dataset, this study provides empirical 

evidence from a one-tier board model in developing countries (i.e., Egypt). 

Our results have several implications for regulators, investors, and 

policymakers regarding enhancing corporate governance practices and 

improving corporate outcomes. First, this study suggests that having adequate 

representation of independent directors, adopting non-duality leadership, and 

paying more incentive-based compensation to the board members could intensify 

their monitoring role in limiting information asymmetry and mitigating 

inefficient investment. Second, this study's results boost the importance of 

published information for traders because it provides empirical evidence on the 

contradictory association between information asymmetry and corporate 

investment efficiency. Third, we can potentially draw the attention of general 

assemblies, regulators, and policymakers in Egypt to place a maximum tenure for 

CEOs, since long-term CEOs control the BoD. This ensures that CEOs are 

subject to a minimum level of scrutiny.  

The main limitation of this study was the study period. It is better to extend 

this period to obtain a rich dataset. Our study period was five years, starting from 

2014 to 2018, owing to the instability of the political and economic situation from 

2011 to 2013, following the Egyptian revolution of 2011. Future comparative 

studies across different countries could be conducted to extend the findings of 

this study. Further research could also use other characteristics of the BoD, such 

as board activity, internal board organization, board diversity, and the experience 

of C-level positions. Other scholars can explore the role of various internal or 

external mechanisms of corporate governance regarding improving corporate 

investment efficiency. 
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Data Availability Statement 

The data that support the findings of this study are available from the 
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Table (1) Sample size by sector and year 

# 
Sectors 

 

Companies Observations 

# % # % 

1 Basic Resources 6 6.06% 14 4.29% 

2 Utilities 1 1.01% 3 0.92% 

3 Chemicals 4 4.04% 13 3.99% 

4 Oil and Gas 1 1.01% 4 1.23% 

5 Construction and Materials 17 17.17% 51 15.64% 

6 Food and Beverage 16 16.16% 55 16.87% 

7 Healthcare and Pharmaceuticals 5 5.05% 14 4.29% 

8 
Industrial Goods and Services 

and Automobiles 
8 8.08% 32 9.82% 

9 Retail 2 2.02% 3 0.92% 

10 Personal and Household Products 3 3.03% 10 3.07% 

11 Real Estate 21 21.21% 78 23.93% 

12 Media 1 1.01% 5 1.53% 

13 Technology 2 2.02% 6 1.84% 

14 Telecommunications 4 4.04% 12 3.68% 

15 Travel & Leisure 8 8.08% 26 7.98% 

 Total 99 100% 326 100% 

(*) For analysis purposes, the observations from the following sectors have been 

combined: 

 Basic Resources; and Utilities 

 Chemicals; and Oil & Gas 

 Retail; and Personal & Household Products 

 Media; Technology; and Telecommunications 
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Table (2) Descriptive statistics summery for N=326 

Variable Mean Std. Dev. Min Median Max 

INVEFF(a) 0.144 0.222 -0.514 0.179 0.589 

INVEFF_2(b) 0.736 0.441 0 1 1 

BIND 1.457 1.687 0 1 8 

COMPS 0.298 0.389 0 0 1 

CEOcareer 1.567 0.977 0 1.609 3.466 

DUAL 0.417 0.494 0 0 1 

BidAskSpread 0.026 0.014 0.006 0.023 0.064 

Beta 0.925 0.344 -0.094 0.947 1.582 

IOWNERS 0.413 0.312 0 0.484 1 

MB_Value 0.522 0.500 0 1 1 

ROE 0.089 0.271 -1.628 0.053 2.333 

Oper_cycle 20.751 17.062 1 14.353 66.796 

Where 
(a) INVEFF is a proxy of investment efficiency which is used for liner regression estimators 

and structure equation modelling analysis. 
(b) INVEFF_2 is a proxy of investment efficiency which is used for logistic regression analysis. 

INVEFF refers to Investment Efficiency which equals to the absolute values of Eq2 residuals 

(Eq2 as follows: INVESTi,t =Β0 + β1Growthi,t-1 + β2Slacki,t + β3Levi,t + β4CFO_OPREi,t + β5Sizei,t + 

β6Agei,t + ΣIndustry + ΣYear + εi,t); INVEFF_2 refers to Investment Efficiency which is a 

categorial variable equal to 0 if the residuals Eq2 are negative and 1 if it is positive.; BIND 

refers to Board Independence which equals the number of independent members on the board 

of directors.; BCOMP refers to Board Compensation which equals the ratio of the BoDs' share 

of the declared dividends over the total compensation paid-out to them over the year.; 

CEOcareer refers to CEO Career Concern which equals the natural logarithm of CEO tenure.; 

DUAL refers to Board Leadership which is a binary variable equal to 0 if it has a dual structure 

leadership and equal to 1 otherwise.; BidAskSpread refers to Information Asymmetry which 

equals [(Ask price – Bid price) / 2*Closing price].; Beta refers to Beta which equals the ratio 

of covariance between given stock return and market return to the variance of market return.; 

IOWNERS refers to Institutional Ownership which equals the proportion of ownership equity 

held by institutions including domestic and foreign institutions.; MB_Value refers to Firm 

Value which is a dummy variable equal to 1 if the market value compared to the book value is 

greater than zero; and 0 otherwise.; ROE refers to Profitability which equals net income after 

tax divided by the total equity.; OPRE_CYCLE refers to Operating Cycle which equals the 

sqrt value of receivables to sales plus inventory to cost of goods sold COGS multiplied by 360. 
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Table (3) Overinvesting firms versus underinvesting firms. 

 
Overinvesting 

firms 

Underinvesting 

firms 
t-statistic 

INVEFF 0.251 -0.157 -25.010*** 

BIND 1.150 2.314 5.755*** 

COMPS 0.241 0.457 4.564*** 

CEOcareer 1.559 1.588 0.241 

DUAL 0.358 0.581 3.662*** 

BidAskSpread 0.027 0.023 -2.406** 

Beta 0.947 0.865 -1.914* 

IOWNERS 0.378 0.511 3.447*** 

MB_Value 0.421 0.802 6.433*** 

ROE 0.075 0.128 1.551 

Oper_cycle 21.776 17.891 -1.819* 

N 240 86  

Note: *, **, and *** are the significance levels at 10%, 5%, and 1% respectively (2-tailed). 
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Table (4) Correlation Matrix and Variance Inflation Factors (Total sample)    

  I II III IV V VI VII VIII IX X XI 

I BIND 1                     

II COMPS 0.011 1                   

III CEOcareer 0.122** -0.111** 1                

IV DUAL 0.084 0.040 -0.172*** 1               

V BidAskSpread -0.129** -0.020 0.113** -0.105* 1             

VI Beta -0.027 -0.244*** -0.029 -0.028 -0.246*** 1           

VII IOWNERS 0.132** 0.246*** -0.325*** 0.096* 0.077 -0.159*** 1        

VIII MB_Value -0.035 0.131** 0.034 0.013 -0.002 -0.131** 0.138** 1      

IX ROE -0.010 0.319*** 0.002 0.071 0.074 -0.194*** 0.084 0.190*** 1    

X Oper_cycle -0.163*** -0.039 -0.061 -0.092* -0.128** -0.131** -0.158*** -0.006 0.017 1   

XI INVEFF -0.106* -0.128** 0.100* -0.132** 0.199*** 0.098** -0.291*** -0.237*** -0.057 0.057 1 

 VIF 1.11 1.23 1.20 1.07 1.14 1.19 1.29 1.07 1.17 1.11  

 Tolerance 0.903 0.813 0.833 0.933 0.874 0.842 0.778 0.932 0.855 0.897  

 Note: *, **, and *** are the significance levels at 10%, 5%, and 1% respectively (2-tailed).   
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Table (5): Regression results of Model-3 

 

logistic regression of over-/under-investment 

groups 
Pooled sample regression with Driscoll-Kraay standard 

errors; pooled OLS regression method 

Coef. Std. Err. [95% Conf. Interval] Coef. Beta 
Drisk/kraay 

Std. Err. 
[95% Conf. Interval] 

Intercept 6.788*** 1.385 [4.074, 9.502] 0.319*** - 0.025 [0.268, 0.369] 

BIND -0.590*** 0.116 [-0.817, -0.364] -0.011** -0.142 0.006 [-0.023, -0.002] 

COMPS -1.381*** 0.499 [-2.358, -0.403] -0.012** -0.035 0.005 [-0.023, -0.001] 

CEOcareer -0.301 0.197 [-0.688, 0.086] 0.003 0.022 0.007 [-0.011, 0.017] 

DUAL -1.194*** 0.369 [-1.918, -0.471] -0.024*** -0.089 0.007 [-0.037, -0.112] 

Beta -0.343 0.518 [-1.359, 0.673] 0.008 0.021 0.011 [-0.014, 0.031] 

IOWNERS -2.381*** 0.733 [-3.818, -0.944] -0.112*** -0.256 0.017 [-0.145, -0.077] 

MB_Value -2.690*** 0.469 [-3.609, -1.771] -0.055*** -0.203 0.015 [-0.855, -0.025] 

ROE 0.760 0.841 [-0.888, 2.408] 0.012 0.023 0.026 [-0.039, 0.062] 

Oper_cycle 0.005 0.015 [-0.025, 0.034] -0.0002 -0.003 0.0002 [-0.0004, 0.0004] 

Industry Yes   No No   

Year Yes   No No   

N 326   326 326   

Pseudo R2 / 

R2 
36.71%   15.64% 15.64%   

Note: ** and *** are the significance levels at 5% and 1% respectively (2-tailed). 
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Table (6): Regression results of Model-4 

 

logistic regression of over-/under-investment 

groups 

Pooled sample regression with Driscoll-Kraay standard 

errors; pooled OLS regression method 

Coef. Std. Err. [95% Conf. Interval] Coef. 
Drisk/kraay 

Std. Err. 
[95% Conf. Interval] 

Intercept 1.970* 1.166 [-0.315, 4.255] 0.200*** 0.007 [0.186, 0.213] 

BidAskSpread 42.675*** 13.621 [15.9780, 69.372] 2.418*** 0.446 [1.532, 3.304] 

Beta 0.430 0.458 [-0.468, 1.328] 0.034*** 0.011 [0.012, 0.558] 

IOWNERS -1.129** 0.550 [-2.208, -0.501] -0.115*** 0.005 [-0.125, -0.105] 

MB_Value -2.172*** 0.407 [-2.969, -1.374] -0.051*** 0.009 [-0.070, -0.327] 

ROE -0.144 0.570 [-1.262, 0.974] -0.001 0.031 [-0.062, 0.061] 

Oper_cycle 0.028** 0.014 [0.001, 0.056] 0.003 0.003 [-0.004, 0.009] 

Industry Yes   No   

Year Yes   No   

N 326   326   

Pseudo R2 / R2 24.92%   18.04%   

Note: *, **, and *** are the significance levels at 10%, 5%, and 1% respectively (2-tailed). 
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Table (7) standardized path coefficients of Model-5  

BidAskSpread Coef. Std. Err. Label  

Intercept 0.045*** 0.005 -  

BIND -0.100** 0.000 H1a Supported  

COMPS -0.106** 0.002 H2a Supported  

CEOcareer 0.102** 0.001 H3a Supported  

DUAL -0.092* 0.001 H4a Supported  

Beta -0.270*** 0.002   

IOWNERS 0.118** 0.002   

MB_Value -0.085* 0.001   

ROE 0.080 0.003   

Oper_cycle -0.147** 0.000   

Industry Yes    

Year Yes    

N 326    

R2 28.1%    

Note: *, **, and *** are the significance levels at 10%, 5%, and 1% respectively (2-tailed). 
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Table (8): Indirect effect and Inference of mediating effect (Model-6) 

Panel (A) Bootstrapping of mediation effect results a 

Hypotheses 
Direct Beta 

w/o Med 

Direct Beta 

w/Med 

Indirect 

Beta 
Total Beta 

Observed 

Mediating Type 
Label 

BIND-> BidAskSpread -> INVEFF -0.142** -0.092 -0.022** -0.114** Partial Mediation H1c Supported 

COMPS-> BidAskSpread -> INVEFF -0.035** -0.054 -0.023* -0.077 Full Mediation H2c Supported 

CEOcareer-> BidAskSpread -> INVEFF 0.023 0.005 0.022* 0.027 No Mediation H3c Not Supported 

DUAL-> BidAskSpread -> INVEFF -0.089*** -0.093* -0.020** -0.113** Partial Mediation H4c Supported 

Note: *, **, and *** are the significance levels at 10%, 5%, and 1% respectively (2-tailed); a, 2000 Bootstrap Samples 

Panel (B) Sobel test of mediation effect results  

 BIND COMPS CEOcareer DUAL  

Sobel test statistic: -4.035 -1.792 0.971 -2.4082  

Two-tailed probability: 0.000 0.073 0.332 0.0160  

Label H1c Supported H2c Supported H3c Not Supported H4c Supported  

 



Fig. 1 Optimal level of insider and outsider control in the board composition

Fig. 2 Research framework
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