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Corporate governance, information asymmetry and firm performance:
evidence from Thailand

Kobsidthi Silpachai , Sununta Siengthai and Roger Levermore

Asian Institute of Technology, Pathumthani, Thailand

ABSTRACT
This paper aims to examine the effect of corporate governance (CG) and information
asymmetry (IA) on firm performance (FP). We applied 3SLS (Three-Stage Least
Squares) regressions to examine the relationships among (1) internal CG mechanism
and FP, (2) internal CG mechanism and IA, and (3) IA and FP. The data used in this
study were obtained from secondary sources such as Bloomberg and SETSMART. The
period of data collection was for nine years, from 2014 to 2022, with a sample size of
3,692 firm-year observations of companies listed on the Thailand Stock Exchange. Our
study finds that internal CG mechanisms (board size, board independence, dividend
policy, and financial leverage) are positively related to firm performance. Secondly, CG
mechanisms are positively associated with analyst coverage (and hence inversely
related to IA). This finding suggests that internal CG mechanisms augment corporate
transparency and reduce agency costs and adverse selections. Thirdly, IA is inversely
related to firm performance, ie more transparent firms with greater analyst coverage
tend to deliver better firm performance as monitoring costs and adverse selection are
reduced. We found that additional analyst coverage is associated with an increase of
a firm’s ROE by 0.52% and its ROA by 0.08%. Fourthly, we further conducted an inter-
action effect analysis of CG and IA on FP and found that IA also significantly moder-
ates the relationship between CG and FP. Practical implications from our study are
also discussed.

IMPACT STATEMENT
This paper aims to examine the effect of corporate governance (CG) and information
asymmetry (IA) on firm performance (FP) in an emerging market of Thailand. Our
study finds that internal CG mechanisms (board size, board independence, dividend
policy, and financial leverage) are positively related to firm performance. Secondly, CG
mechanisms are positively associated with analyst coverage (and hence inversely
related to IA). This finding suggests that internal CG mechanisms augment corporate
transparency and reduce agency costs and adverse selections. Thirdly, IA is inversely
related to firm performance, i.e., more transparent firms with greater analyst coverage
tend to deliver better firm performance as monitoring costs and adverse selection are
reduced. We found that additional analyst coverage is associated with an increase of
a firm’s ROE by 0.52% and its ROA by 0.08%. Fourthly, we further conducted an inter-
action effect analysis of CG and IA on FP and found that IA also significantly moder-
ates the relationship between CG and FP.
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1. Introduction

In the last decade, many corporate bankruptcies and scandals of global firms notably the collapses of
Enron in 2001 (Vinten, 2002) and Lehman Brothers in 2008 (Ceil, 2019) have raised controversies, public
concerns and underscored the significance of corporate governance. More recently, the COVID-19 pan-
demic has further highlighted its importance since the pandemic posed unforeseen challenges to pro-
vide value to stakeholders (FP). These challenges include supply chain disruption, employees working
from home, loss of productivity, and the limited ability to monitor agents.
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These unexpected and adverse developments seem to point to the critical role of CG. The agency
theory asserts that when one or more parties such as the principal(s) select another party (an agent) to
perform specific tasks on their behalf; this leads to 2 primary issues in term of monitoring the agents
(Eisenhardt, 1989). These are namely, (a) principal-agent conflict and (b) agency monitoring costs (also
known as information asymmetry, or IA) incurred by the principal as a result of the separation of owner-
ship and management (Eisenhardt, 1989; Jensen & Meckling, 1976; Sch€auble, 2018).

Without sufficient monitoring and disclosures, IA would result in adverse selection, ie making errone-
ous decisions based on incorrect and insufficient information (Bar-Isaac et al., 2021). IA affects internal
and external stakeholders, eg middle management may withhold critical information regarding an
investment from upper management, which could impair the firm’s overall performance. Information
asymmetry increases a firm’s risk premium. If this is pervasive, it could result in a less efficient function-
ing capital market, adversely affecting a broader number of stakeholders, eg shareholders.

The methods by which finance providers (principals) would profit, control the agent, and safeguard their
investment are known as CG mechanisms/corporate policies. These mechanisms/corporate policies include
board composition, ownership classes, dividend policy, and leverage (Shleifer & Vishny, 1996). Such CG
mechanisms and external participants, such as analysts, can supplement monitoring management to reduce
IA and facilitate firm performance (Bradley et al., 2017; Warren, 2022). Analyst coverage has been used to rep-
resent IA in several studies (Doukas et al., 2000; Ferrer et al., 2019; Hamrouni et al., 2017; Martinez, 2011; Sun
& Liu, 2011; Yu & Wang, 2018; Safdar et al., 2018) and found to have a significant relationship with CG and FP.

While there is extensive literature covering the relationship between CG and FP, whether and how IA
influences the integrative and simultaneous relationships between CG and FP remains underexplored.
Thus, to fill in this research gap, we examine the effect of corporate governance (CG) and information
asymmetry (IA) on firm performance (FP). More specifically, we endeavor to assess how the three con-
structs, ie CG, IA, and FP, are related to each other.

Thailand presents an intriguing case study for this corporate governance research. In the past, it was
an economy with inadequate corporate governance and the center of the 1997 Asian financial crisis
(Silpachai, 2023). Researchers (Johnson et al., 2000; Mitton, 2002) asserted that the financial crisis was
due to the deficient protection for minority shareholders. After the 1997 financial crisis, Thailand
embarked on key milestones toward better CG. In 1998, the Stock Exchange of Thailand (SET) required
listed companies to set up audit committees and a code of best practices for board members. In 2002,
the SET launched a CG code for listed companies, similar to developed economies. In 2003, another
requirement was issued by the SET for firm information disclosures to help reduce information inequality
among different classes of stakeholders, as Thailand has an inefficient capital market (Lerskullawat &
Ungphakorn, 2018; Sutheebanjard & Premchaiswadi, 2010). In 2006, the SET’s CG code was updated
(Kouwenberg, 2010). The latest SET Group CG Policy and Code of Conduct version was issued in
February 2020. Still, the recent default and fraud by a Thai wire and cable manufacturer (Moir, 2023) has
resulted in investors losing confidence in capital markets. This incident again highlights the importance
of corporate governance and the perils of information asymmetry.

With the above evolvement of setting, this study aims to investigate the impact of internal CG mech-
anism/corporate policies and IA on FP in Thailand, an emerging market.

The following sections present the literature review and hypothesis development, research method-
ology, results and discussion of findings, and finally, implications and conclusions.

2. Literature review and hypothesis development

2.1. Corporate governance, information asymmetry, and firm performance

2.1.1. Corporate governance (CG)
Corporate failures and scandals are symptomatic of insufficient CG, be it Enron (Vinten, 2002), or
Lehman Brothers (Ceil, 2019) among many others. As a result, stakeholders and society bore the loss,
and investors’ confidence in capitalism eroded while the importance of CG increases. But what is CG? A
well-known definition of CG was posed as a question of how financing providers (principals) would
profit, manage the agents, and safeguard their investments (Shleifer & Vishny, 1996). This definition
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suggests that the purpose of CG is to help build an environment of trust, transparency, and accountabil-
ity necessary for fostering long-term investment, financial stability, and business integrity, thereby sup-
porting more robust growth and more inclusive societies (Gurria, 2015).

Agency theory, one of the prominent CG theories, asserts that the division of a company’s ownership
and management creates conflict since the agent, or management, is self-serving if not sufficiently
observed and administered (Abid et al., 2014; Panda & Leepsa, 2017). This theory focuses on the reci-
procity of self-interest between the principal and agent. At the same time, the main objective of govern-
ance is cost minimization of monitoring the agent, eg by the board (to ensure that the agent’s
undertaking contributes to the goals of the principal). Studies have found that the quality of the board
composition is more important than its quantity (board size and board independence), as shown by a
curvilinear relationship with FP (Merendino & Melville, 2019).

However, Donaldson and Davis (1991) and Keay (2017) argue that agents act ethically and profession-
ally as they focus on their fiduciary duty towards the principal. They have found supporting evidence of
stewardship theory in that returns to shareholders (ROE) are superior when there is CEO duality, ie the
CEO is also the chairman of the board (Donaldson & Davis, 1991). Paramount to this, governance focuses
on the roles and objectives of the agent, which must be clearly defined (eg in the contract) to ensure
alignment between the objectives of the agent and principal. The goal of stewardship theory is to build
cooperative long-term relationships.

Some researchers take a broader CG perspective to consider other stakeholders in addition to the
principal and agent, such as employees, creditors, and customers (Freudenreich et al., 2019; Harrison &
Wicks, 2013). Hence, the stakeholder theory is proposed to broaden CG’s perspective to consider the
value proposition of other internal and external stakeholders so that CG builds long-term relationships.
In contrast, agency theory primarily focuses on the benefit of the principal and self-interests. Conversely,
stakeholder theory is founded more on stakeholders’ cooperation (mutualism) rather than conflict
(Harrison & Wicks, 2013). Furthermore, the stakeholder theory advocates reciprocity assumption among
firm participants to create value and firm performance (Bosse et al., 2009). The reciprocity assumption
implies that individuals want to increase their utility while adhering to the reciprocity norm. Stated dif-
ferently, reciprocity occurs when both participants in a transaction voluntarily forego personal gain to
uphold their joint benefits. Studies have found that gender diversity/women on boards are positively
related to FP (Reguera-Alvarado et al., 2017). Other studies on stakeholder theory find that industries
with a high concentration in market share, eg oligopolies, are related to a capital structure with high
leverage (more funding from creditors than from shareholders) (Istaitieh & Rodr�ıguez Fern�andez, 2014).

Transactional cost economics theory proposes that governance focuses on transaction costs with
regard to managing resources, comparing which is more efficient, the firm or the market, eg other
firms/competition (Verbeke & Kano, 2012; Williamson, 1987). It also makes two behavioral assumptions
regarding governance: (1) bounded rationality, ie contracts to control the agent cannot be written to
cover all potential outcomes, and (2) opportunism, ie stakeholders do act on their own self-interests,
similar to agency theory. Here, governance also emphasizes that the choice of capital (eg debt, preferred
stock, or equity) provides the means to control and monitor the agent and other stakeholders. Studies
on transactional cost economics find that asset specificity and supply chain integration are related to FP
(Patil et al., 2023). High asset specificity is related to firms with low financial leverage, as creditors do
not have the expertise to operate such assets in the event of liquidation (Williamson, 1987).

The resource dependency theory emphasizes that the firm’s prosperity is very dependent on external-
ities, eg labor resources, customers, raw material supply, environmental conditions, regulations, etc. The
theory emphasizes how governance enhances the firm’s ability to acquire and utilize resources.
Therefore, the board of directors especially independent directors (as the key CG mechanism), plays a
pivotal role in the firm’s interdependency with such externalities (L€uckerath-Rovers, 2013; Reguera-
Alvarado et al., 2017). Some studies found that large boards and audit committees improve FP, reinforc-
ing boards’ views of effective resources for life insurance firms to interface with externalities (Alhassan
et al., 2021).

Based on the relevant literature, we propose the following hypothesis:

H1: There is a positive relationship between CG and FP

COGENT ECONOMICS & FINANCE 3



2.1.2. Board size and independence
In addition to acting as stakeholders’ legal representatives, boards of directors have fiduciary duties to
oversee management with the ultimate goal of boosting FP (Kumar & Zattoni, 2013; Silpachai, 2023;
Silpachai & Siengthai, 2023). Greater board independence and size are supported by agency theory and
resource dependency theory, which can help oversee management more effectively and ensure they
carry out their responsibilities in a way that serves various stakeholders’ interests.

Various studies conducted in developed markets (DM) have supported the idea that higher board
sizes are positively correlated with better transparency levels, stronger business performance, and out-
performing benchmarks (Shank et al., 2013). Studies in South Africa (Alareeni & Hamdan, 2020) found
that board size was positively related to FP, ie additional members on the board would increase ROA by
between 0.022% and 0.156% and increase ROE by 0.027% to 0.368%. Studies in Pakistan (Yasser et al.,
2017) found that board size was positively and significantly related to FP (measured by ROA, Tobin’s Q,
and EVA [economic value added]). Some studies in Thailand (Petchsakulwong & Jansakul, 2018) discov-
ered a positive correlation between the board size and the profitability ratios of non-life insurance firms
ie the natural log of board size would be associated with ROA by 0.115%, ROE by 0.16% and returns on
net premium by 0.272%.

Board independence and size were found to be positively correlated with company performance as
determined by ROA, ROE, or Tobin’s Q in several emerging markets (EM) research. These include China
(Bhabra and Li, 2011), Bahrain (Ahmed & Hamdan, 2015), India (Goel, 2018). Studies in Nigeria and
Ghana (Agyemang Badu & Appiah, 2017) found that additional board members are positively and signifi-
cantly related to ROA (by 0.172%) and Tobin’s Q (by 0.110 times). Independent directors help firms per-
form by bringing in beneficial experiences and expertise, ie one independent director would be
positively and significantly associated with an increase of 0.0235 X in a firm’s Tobin’s Q, a 0.445%
increase in its ROA and a 0.675% increase of its stock return (Malik & Makhdoom, 2016). Studies in
China (Liu et al., 2015) found that additional independent directors would increase ROA by 29 basis
points and ROE by 138 basis points.

Nevertheless, other research revealed a curved rather than a linear link between board size/independ-
ence and FP (Yammeesri & Herath, 2010; Yeung, 2018). The curvilinear relationship between board size/
independence and FP shows how the stewardship theory (which supports smaller board size/independ-
ence) and the resource dependency theory (which supports greater board size/independence) interact
(Potharla & Amirishetty, 2021).

Thus, we further hypothesize that:

H1a: Board independence is positively related to FP,

H1b: Board size is positively related to FP.

2.1.3. Institutional ownership
The literature proposes that institutional ownership plays three potential roles that affect CG and FP: (1)
active monitoring, which improves CG and FP (2) passive monitoring, which is neutral for CG and FP;
and (3) colluding with the management to take advantage of less sophisticated minority shareholders,
which is negative for CG and FP (Elyasiani & Jingyi, 2010). A number of studies have discovered that
institutional ownership increases company value through active agent monitoring that promotes greater
efficiency and transparency (Liu et al., 2018; Thomsen & Pedersen, 2000; Thanatawee, 2014). Some stud-
ies (Knyazeva, 2007) that found a 1.7% increase in industry-adjusted return on assets (ROA) for every
10% increase in the value of institutional ownership. In Thailand (Thanatawee, 2014) studies found that
a 1% increase in institutional ownership is associated with a 0.0098 times increase in Tobin’s Q.
Increased institutional ownership drives up the need for analyst coverage to act as a mediator for infor-
mation, increasing transparency and boosting shareholder value by cutting down on insider ownership-
related inefficiencies (Lin & Fu, 2017). Thus, we further hypothesize that:

H1c: Institutional ownership is positively related to FP.
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2.1.4. Dividends
According to the agency cost of free cash flow hypothesis, the manager’s power and discretion are less-
ened as dividend pay-out diminishes the resources under the manager’s control (Jensen, 1986). As a result,
management is forced to rely more on outside funding, which has monitoring requirements such as finan-
cial covenants. According to studies, dividend policy and FP have a positive relationship supporting the
free cashflow theory—dividend policy is a monitoring tool (Jiang & Kim, 2015; Farrukh et al., 2017). In
Pakistan (Farrukh et al., 2017), studies found that with each unit increase in dividend per share, the share
price will increase by 0.04 unit; for each unit increase in dividend per share, the earning per share will
increase by 0.18 unit; one unit increase in dividend per share brings 0.006 unit increase in ROE.

Taleb (2019) asserts that managers can inform external stakeholders about a company’s financial
health by paying dividends, as suggested by the signaling theory. According to some research, common
law nations often observe better corporate governance (CG) procedures than civil law nations, and com-
panies operating in greater CG environments are anticipated to provide larger dividends (La Porta et al.,
2000). Research conducted by Fairchild et al. (2014) on Thai companies’ dividend practices revealed that
raising dividends helps to lessen principal-principal disputes by reducing the possibility of major share-
holders expropriating minority shareholders.

Thus, we further hypothesize that:

H1d: Dividend policy is positively related to FP.

2.1.5. Leverage
Capital structure or leverage is the proportional interest in the firm’s assets and FP between its creditors
and shareholders. In the UK (Florackis & Ozkan, 2009), it was found that leverage can reduce the costs
associated with the manager-shareholder agency conflict by functioning as a self-disciplining internal
governance mechanism. Financial leverage limits management’s ability to control resources by enforcing
a schedule of cash disbursements and lowers the likelihood that the agent would expropriate assets
(Jensen & Smith, 2000; Utama et al., 2017). These features are similar to dividend policies (Jensen &
Smith, 1985). Debt serves as a monitor (via creditors) and may raise the possibility of bankruptcy in
the event of poor FP, as well as jeopardize the agent’s job security. As a result, debt and management
ownership are negatively correlated. This finding suggests that debt lowers IA and serves as a tool for
monitoring to reduce agency costs via covenants (Joher et al., 2006; Mustapha & Che Ahmad, 2011).
Long-serving CEOs/entrenched management are less likely to take on debt financing or financial lever-
age (Berger et al., 1997). Some studies suggest that CG helps improve FP, giving firms better access to
financial resources (eg by lowering the cost of capital) and the ability to increase their financial leverage
(Morales et al., 2012). In the US (Gill & Obradovich, 2012), studies found a positive and significant rela-
tionship between financial leverage (defined as total liabilities/total assets) and Tobin’s Q.

Thus, we hypothesize that:

H1e: Financial leverage is positively related to FP.

2.1.6. Information asymmetry (IA)
IA, or the lack of transparency, is a situation where one party in a relationship has more or better infor-
mation than another within the firm as well as between firms and the external environment (Cui et al.,
2018; Bergh et al., 2019). Lowered IA facilitates the monitoring of agents, helps to decrease principal-
agency conflicts, reduces adverse selection, and improves FP. Researchers (Di Maggio & Pagano, 2018)
asserted that financial disclosures should reduce adverse selection between firms raising capital and
investors. There was evidence of significant and positive interactions between investment opportunities,
board independence, and FP (Hutchinson & Gul, 2004).

Some research emphasizes that the role of CG is to mitigate IA and thus make information more
transparent and available for internal and external stakeholders (Wahab et al., 2014). Analysts augment
CG by reducing agency costs as an indirect monitor of management, alerting the board of directors,
external auditors, and investors (Doukas et al., 2000; Frankel & Li, 2004). Past studies (Flaherty et al.,
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2007) found that board size is negatively related to IA ie larger board size are positively associated with
larger analyst coverage. Companies with greater analyst coverage have lower earnings management,
which is positively and significantly related to the conservativeness of a firm’s accounting practices. They
also report greater voluntary information disclosure, better transparency, and lower IA (Hamrouni et al.,
2017). Analysts’ earnings forecasts are more accurate for firms with higher CG ratings (Yu, 2010), under-
scoring their positive relationship. Another study (Goh et al., 2016), found greater board independence
leads to greater management forecast frequency and broader analyst coverage, that is, the coefficient of
board independence related to analyst coverage was 0.01908, significant at the 99% level, indicating
that a 52% change in board independence would be associated with one analyst coverage. In China,
studies (Liu et al., 2018) found that when IA is higher, dividend payout will be lower.

In light of the relevant literature, we further propose that:

H2: There is a negative relationship between CG and IA

2.1.6.1. Analysts. Previous CG theories underscore the issues of IA (eg agency and stakeholder theory).
Studies find that lower IA promotes FP via (1) enhancing a firm’s drive for innovation and efficiency
(Zhong, 2018); (2) improved accountability to align the objectives of the agent with that of the principal
(Tarus & Omandi, 2013); (3) lowering the cost of capital (Barth et al., 2013).

Analysts help to reduce IA. Some studies (Jiraporn et al., 2012) stressed that analysts play a crucial func-
tion in the financial markets as information intermediaries and as monitors of corporate performance.
Other studies have found a positive and significant relationship between analyst coverage, FP, and CEO
pay-for-performance sensitivity (Shiah-Hou, 2016). More recently, researchers (Silpachai, 2023; Silpachai &
Siengthai, 2023) found a significant and inverse relationship between IA and FP. Some studies (Barth et al.,
2013) discovered a negative correlation between earnings transparency and the cost of capital. Other stud-
ies also found that IA is negatively related to FP and that financial leverage moderates IA (Fosu et al.,
2016). Some studies (Hsu et al., 2021) found that information cost (agency) adversely affects FP.

Thus, we further propose that:

H3: There is a negative relationship between IA and FP.

Andersson et al. (2014) have observed that interaction occurs when the effect of an independent vari-
able (X) on a dependent variable (Y) varies across levels of a moderating variable (Z). Analysts augment CG
by reducing agency costs as an indirect monitor of management, alerting the board of directors, external
auditors, and investors (Doukas et al., 2000; Frankel & Li, 2004; Safdar et al., 2018). Researchers (Goh et al.,
2016) found that more frequent management projections and larger analyst coverage are related to higher
board independence, which shows that board independence promotes greater transparency in the firm’s
information environment. They estimated that analyst coverage accounts for between 55.5% and 96.9% of
the mediated route effect from board independence to information asymmetry.

Given the above literature, we further hypothesize that:

H4: There is an interaction effect between CG mechanisms and analyst coverage (IA), which is positively related to FP.

2.2. Conceptual framework

Based on the literature above, our conceptual framework is derived (see Figure 1).
Figure 1 shows the theoretical framework of this study, which investigates the relationships of the three

constructs of CG, IA, and FP. The variables of CG internal mechanisms/corporate policies consist of (1) inde-
pendent directors, (2) board size, (3) institutional ownership, (4) dividends, and (5) financial leverage.
Variables of IA include analyst coverage, while firm performance variables comprise (1) ROE and (2) ROA.
The study hypothesizes that (1) There is a positive relationship between CG and FP, (2) There is a negative
relationship between CG and IA, and 3) There is a negative relationship between IA and FP. IA mediates
the relationship between CG and FP; and fourth, IA moderates the relationship between CG and FP.
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3. Methodology

This section describes and discusses the data collection and sample procedures, statistical tools used,
and the operational definitions of the concerned variables in this study.

3.1. Data and sample

The data were collected from secondary sources, primarily Bloomberg and SETSMART. The dataset is
based on companies listed on the Stock Exchange of Thailand (SET). Data for variables such as analyst
coverage, dividend pay-outs, institutional ownership, and financial leverage were obtained from
Bloomberg. SETSMART is an internet-based information system of SET and the Thailand Future Exchange
database system. The system provides historical stock and futures trading prices and indices, listed com-
panies’ information, news, and key statistics information. However, no information on the audit commit-
tee is provided. CG indicators like board size and independent directors were obtained from SETSMART.
The unit of analysis selected for the study is companies within the SET index based on data availability.

The data collection was conducted for a period of 9 years, from 2014 to 2022. The initial sample size
was 5396 observations. Table 1 provides firm-year observations of the dependent, independent, and
control variables before screening to synchronize the data:

Due to data availability issues, the sample size was culled to 3692 to accommodate all the fields of
the dependent, independent, and control variables in equations #1, #2, #3, and #4.

3.2. Statistical tools

Endogeneity can become an issue because our study is based on a system of equations to analyze sim-
ultaneous relationships. Endogeneity occurs when an independent variable correlates with the unex-
plained residuals of the dependent variable (Hill et al., 2021). Endogeneity generates coefficients that

Figure 1. Research Framework, Analysis of the Relationships among CG, IA, and FP. This figure shows the research
framework. The study hypothesizes that (1) There is a positive relationship between CG and FP; (2) There is a negative
relationship between CG and IA; and (3) There is a negative relationship between IA and FP. IA mediates the relation-
ship between CG and FP.
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may be overestimated as well as underestimated. There are four cases of endogeneity: (1) omitted varia-
bles, (2) simultaneity, (3) measurement error, and (4) selection (of treatment and/or into sample). Several
statistical tools have been recommended for instrumental variable estimators, such as two-stage least
squares (2SLS), three-stage least squares (3SLS), maximum likelihood (ML), and generalized method of
moments (GMM) to help control endogeneity.

Researchers (Udoumoh et al., 2016) also underscored the challenges of endogeneity, noting that
explanatory variables are presumed to be fully exogenous when the method of least squares is applied
to a single equation. If a function has a two-way relationship, it should be viewed as a larger system of
equations that may accurately depict the relationships among all variables. In a study of CG and equity
liquidity, researchers (Chen et al., 2007) employed the 3SLS method, citing that if simultaneity exists
among the constructs, employing the OLS estimation procedure will generate inconsistent estimates,
rendering the inferences invalid.

In some circumstances, Three-Stage Least Square (3SLS) is a more accurate estimation technique than
OLS and 2SLS. When endogeneity—that is, when the independent variables and the error term are cor-
related—exists in the model, 3SLS is more efficient. It works especially well with simultaneous equation
models with several dependent variables and connected equations. By accounting for the correlation
between the error terms, 3SLS makes estimating the parameters in a system of equations possible. This
strategy is quite helpful when there are feedback effects between the equations. Furthermore, 3SLS can
handle scenarios where instrumental variables are provided to resolve endogeneity.

Given the above discussion, our study employed the 3SLS panel data regression analysis to help con-
trol endogeneity, particularly from ‘omitted variables’ and ‘simultaneity,’ as our analysis is based on a
system of structural equations to examine the simultaneous relationships: (1) between internal CG mech-
anism and FP; (2) between internal CG mechanism and IA, and (3) between IA and FP.

3.3. Variables, operational definitions, and data analyses

Our study utilized five independent variables, five control variables, and three dependent variables. For
example,

Board Independence (code: BD_IND) was defined as ‘The ratio of independent directors to board
size. An independent director is a director holding not more than 1% of voting shares, including rela-
tives, who have never been or are the company’s executive director, worker, employee, and consultant.’.
Theories that entail the utilization of board independence are agency, stakeholders, transactional cost
economics, stewardship, and resource dependency theory. The literature that has applied board inde-
pendence as a study variable includes: (Abid et al., 2014; Alves et al., 2015; Ajina et al., 2013; Alareeni &
Hamdan, 2020; Alhassan et al., 2021; Cormier et al., 2009; Donaldson & Davis, 1991; Eisenhardt, 1989;
Freudenreich et al., 2019; Goh et al., 2016; Harrison & Wicks, 2013; Jensen & Meckling, 1976; Keay, 2017;
Kumar & Zattoni, 2013; Liu et al., 2018; L€uckerath-Rovers, 2013; Panda & Leepsa, 2017; Reguera-Alvarado

Table 1. Firm-year observations of the dependent, independent, and control variables.
No Variable Firm-year observations

1 ROE 5164
2 ROA 5172
3 Analyst coverage 5396
4 Board independence 4704
5 Board size 4704
6 Institutional ownership 5351
7 Dividends 4061
8 Financial leverage 5167
9 Firm size 5278
10 Time 5396
11 Industry 5234
12 Nominal GDP 5396
13 Dummy Variable, COVID-19 5396

This table provides the firm-year observations of the dependent, independent, and control variables collected prior to
screening for regression analysis. The data collection was conducted for a period of 9 years, from 2014 to 2022. The ini-
tial sample size was 5396 observations. Due to data availability issues, the sample size was culled to 3692 to accommo-
date all the fields of the dependent, independent, and control variables in equations #1, #2, #3, and #4.
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et al., 2017; Silpachai, 2023; Silpachai & Siengthai, 2023; Williamson, 1987; Yammeesri & Herath, 2010;
Yasser et al., 2017).

Board size (code: BD_SIZE) was operationally defined as ‘Number of Directors on the company’s
board. One-third of the board must be independent directors and have at least three persons. The board
must include at least three audit committee members.’ Theories involving board size are agency, stake-
holders, transactional cost economics, stewardship, and resource dependency theory.

The literature that has applied board size as a study variable includes (Alareeni & Hamdan, 2020;
Alhassan et al., 2021; Abid et al., 2014; Alves et al., 2015; Ajina et al., 2013; Cormier et al., 2009;
Donaldson & Davis, 1991; Freudenreich et al., 2019; Goh et al., 2016; Harrison & Wicks, 2013; Keay, 2017;
Kumar & Zattoni, 2013; Liu et al., 2018; L€uckerath-Rovers, 2013; Panda & Leepsa, 2017; Reguera-Alvarado
et al., 2017; Silpachai, 2023; Silpachai & Siengthai, 2023; Verbeke & Kano, 2012; Williamson, 1987;
Yammeesri & Herath, 2010; Yasser et al., 2017).

The details regarding the definitions of the selected independent variables, dependent variables, and
equation formulations were based on the literature review and can be found in Table 2.

The study utilizes panel data of companies of the SET index for nine years between 2014 and 2022.
The analysis is based on panel data regression. The panel data method is based on the technique speci-
fied by De Jager (2008). The model setup is based on the following equation format:

yit ¼ b0 þ b1xit1 þ b2xit2 þ � � � þ bkxitk þ eits

Whereby: y, is the dependent variable. ‘i’ denotes the number of firms, and ‘t’ denotes the time (year)
‘x1, x2 … xk’, are independent and control variables. ‘b0’ is the intercept. ‘b1,b2… bk’ are coefficients rep-
resenting the effects of the independent variable, x relative to the dependent variable, y.eit, is the
residual.

With equations #1.1 and #1.2, the analysis will be conducted on the relationship between CG and
FP to test:

H1: There is a positive relationship between CG and FP,

H1a: Board independence is positively related to FP,

H1b: Board size is positively related to FP,

H1c: Institutional ownership is positively related to FP,

H1d: Dividend policy is positively related to FP,

H1e: Financial leverage is positively related to FP.

In this study, FP is represented by accounting-based measures of return on equity (ROE) to gauge
financial performance and return on assets (ROA) to gauge operational performance. Hence,

ROEit ¼ b0 þ b1BD INDit þ b2BD SIZEit þ b3INS OWNit

þb4ln DIV PAYit þb5LEVERAGEit

þ b6ln FIRMSIZEit þ b7TIMEit þ b8INDUSTRYit

þb9NOM GDPit þ b10COVIDþ eit

(1.1)

ROAit ¼ b0 þ b1BD INDit þ b2BD SIZEit þ b3INS OWNit

þb4ln DIV PAYit þb5LEVERAGEit

þ b6ln FIRMSIZEit þ b7TIMEit þ b8INDUSTRYit

þb9NOM GDPit þ b10COVIDþ eit

(1.2)

Independent variables measuring CG mechanisms include board independence (BD_IND), board size
(BD_SIZE), institutional ownership (INS_OWN), dividend pay-out (DIV_PAY), and financial leverage
(LEVERAGE). Several control variables were used as follows: firm size (FIRMSIZE, to control for economies
of scale); time (TIME, to control for time-fixed effects); industry (INDUSTRY, to control for microeconomic
effects, industry regulations, and industry attributes that may affect CG, IA, and/or FP) and nominal GDP
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Table 2. Variables, their codes, operational definitions, and theoretical support/references.
Variables Code Operational definition Theoretical support /literature reference

Board independence BD_IND The ratio of independent directors to
board size. An independent director
is a director holding not more than
1% of voting shares including
relatives, who have never been or
are the company’s executive
director, worker, employee, and
consultant.
Source: SETSMART, authors’
calculation.

Agency theory, stakeholders’ theory, transactional
cost economics, stewardship theory, and
resource dependency theory.
Literature references:
(Abid et al., 2014; Ajina et al., 2013; Alareeni &
Hamdan, 2020; Alhassan et al., 2021; Alves
et al., 2015; Cormier et al., 2009; Donaldson &
Davis, 1991; Eisenhardt, 1989; Freudenreich
et al., 2019; Goh et al., 2016; Harrison & Wicks,
2013; Jensen & Meckling, 1976; Keay, 2017;
Kumar & Zattoni, 2013; Liu et al., 2018;
L€uckerath-Rovers, 2013; Panda & Leepsa, 2017;
Reguera-Alvarado et al., 2017; Silpachai &
Siengthai, 2023; Silpachai, 2023; Verbeke &
Kano, 2012; Williamson, 1987; Yammeesri &
Herath, 2010; Yasser et al., 2017)

Board size BD_SIZE Number of Directors on the company’s
board. One-third of the board must
be independent directors and have
at least 3 persons. The board must
include at least 3 audit committee
members. Source: SETSMART.

Agency theory, stakeholders’ theory, transactional
cost economics, stewardship theory, and
resource dependency theory.
Literature references:
(Abid et al., 2014; Ajina et al., 2013; Alareeni &
Hamdan, 2020; Alhassan et al., 2021; Alves
et al., 2015; Cormier et al., 2009; Donaldson &
Davis, 1991; Freudenreich et al., 2019; Goh
et al., 2016; Harrison & Wicks, 2013; Keay,
2017; Kumar & Zattoni, 2013; Liu et al., 2018;
L€uckerath-Rovers, 2013; Panda & Leepsa, 2017;
Reguera-Alvarado et al., 2017; Silpachai &
Siengthai, 2023; Silpachai, 2023; Verbeke &
Kano, 2012; Williamson, 1987; Yammeesri &
Herath, 2010; Yasser et al., 2017)

Institutional ownership INS_OWN Percentage of shares outstanding held
by institutions.
Source: Bloomberg.

Agency theory, stakeholders’ theory, and
stewardship theory.
Literature references:
(Doukas et al., 2000; Joher et al., 2006;
Knyazeva, 2007; Kumar & Zattoni, 2013;
Silpachai, 2023; Thanatawee, 2014; Thomsen &
Pedersen, 2000)

Dividend payout DIV_PAY This includes dividends paid out as
cash disbursements for both
common shareholders and preferred
shareholders. It includes dividends
paid to minority interests and
dividends paid by subsidiaries if
they are not disclosed separately.
The natural log of dividend
payments was applied.
Source: Bloomberg.

Agency cost of free cashflow hypothesis,
stakeholders’ theory, stewardship theory, and
signaling theory.
Literature references:
(Doukas et al., 2000; Fairchild et al., 2014;
Jensen, 1986; Jiang & Kim, 2015; Joher et al.,
2006; Knyazeva, 2007; Kumar & Zattoni, 2013;
La Porta et al., 2000; Silpachai, 2023; Taleb,
2019; Thanatawee, 2014; Thomsen & Pedersen,
2000)

Financial leverage LEVERAGE Measures the average assets to
average equity.
Source: Bloomberg.

Agency theory
stakeholders’ theory.
Literature references:
(Jensen, 1986; Williamson, 1987; La Porta
et al., 2000; Thomsen & Pedersen, 2000;
Doukas et al., 2000; Jensen & Smith, 2000;
Joher et al., 2006; Chen et al., 2007; Knyazeva,
2007; Cormier et al., 2009; Yammeesri &
Herath, 2010; Mustapha & Che Ahmad, 2011;
Kumar & Zattoni, 2013; Fairchild et al., 2014;
Thanatawee, 2014; Alves et al., 2015; Jiang &
Kim, 2015; Ilyukhin, 2015; Fosu et al., 2016;
Utama et al., 2017; Yasser et al., 2017; Farrukh
et al., 2017; Liu et al., 2018; Taleb, 2019;
Alareeni & Hamdan, 2020; Alhassan et al.,
2021; Silpachai, 2023)

Firm size FIRMSIZE The total of all short and long-term
assets, as reported on the balance
sheet. The natural log of firm size
was applied as a control variable.
Source: Bloomberg.

Literature references:
(Alareeni & Hamdan, 2020; Alhassan et al.,
2021; Alves et al., 2015; Chen et al., 2007;
Jiang & Kim, 2015; Joher et al., 2006; Liu et al.,
2018; Mustapha & Che Ahmad, 2011; Silpachai,
2023; Thanatawee, 2014; Yammeesri & Herath,
2010; Yasser et al., 2017)

(continued)
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(NOM_GDP, to control for macroeconomic effects); COVID dummy variables, to control the effects of
COVID (0¼ Pre-Covid, 1¼ Post-COVID)

Equation #2.0 examines the relationship between CG and IA constructs to test:

H2: There is a negative relationship between CG and IA

ANALYSTit ¼ b0 þ b1BD INDit þ b2BD SIZEit þ b3INS OWNit

þb4ln DIV PAYit þb5LEVERAGEit þ eit
(2.0)

ANALYST is used to represent IA, in which higher ANALYST equates to lower IA and vice versa.
Therefore, a positive coefficient of CG mechanism relative to ANALYST signifies lower IA. Independent

Table 2. Continued.
Variables Code Operational definition Theoretical support /literature reference

Time TIME Control variable for time. Unit is the
calendar year of the data available.
Source: Bloomberg.

Literature references:
(Alves et al., 2015; Liu et al., 2018; Silpachai,
2023; Thanatawee, 2014)

Industry INDUSTRY Dummy control variable ranging from
10 to 60 in our sample. This is
based on the Global Industry
Classification Standard (GICS)
consists of 11 sectors, 24 industry
groups, 62 industries, and 132 sub-
industries. GICS is an industry
classification standard developed by
MSCI in collaboration with Standard
& Poors (S&P).
Source: Bloomberg.

Literature references:
(Alves et al., 2015; Liu et al., 2018; Reguera-
Alvarado et al., 2017; Silpachai, 2023;
Thanatawee, 2014; Thomsen & Pedersen, 2000;
Yammeesri & Herath, 2010)

Nominal GDP NOM_GDP Gross domestic product (GDP)
measures the final market value of
all goods and services produced
within a country. Nominal GDP is
not adjusted for inflation. The GDP
growth rate was applied as a
control variable.
Source: Bloomberg.

Literature references:
(Alves et al., 2015; Alvarado et al., 2017;
Reguera-Silpachai, 2023)

COVID Dummy COVID COVID dummy variable to control
effects of COVID (0¼ Pre-Covid,
1¼ Post-COVID)

Literature references:
(Zamfir & Iordach, 2022)

Return on equity ROE A measure of a corporation’s
profitability by revealing how much
profit a company generates with
the money shareholders have
invested, in percentage, calculated
as (net income available for
common shareholders / average
total common equity) x 100
Source: Bloomberg.

Agency theory, stakeholders’ theory, transactional
cost economics, stewardship theory, and
resource dependency theory.
Literature references:
(Alareeni & Hamdan, 2020; Alhassan et al.,
2021; Farrukh et al., 2017; Hutchinson & Gul,
2004; Ilyukhin, 2015; Silpachai, 2023; Thomsen
& Pedersen, 2000)

Return on assets ROA Indicator of how profitable a company
is relative to its total assets, in
percentage. Return on assets gives
an idea of how efficient
management is at using its assets
to generate earnings.
Source: Bloomberg.

Agency theory, stakeholders’ theory, transactional
cost economics, stewardship theory, and
resource dependency theory.
Literature references:
(Alareeni & Hamdan, 2020; Alhassan et al.,
2021; Alves et al., 2015; Fairchild et al., 2014;
Goh et al., 2016; Hsu et al., 2021; Ilyukhin,
2015; Jiang & Kim, 2015; Knyazeva, 2007; Liu
et al., 2018; Mustapha & Che Ahmad, 2011;
Silpachai, 2023; Thanatawee, 2014; Thomsen &
Pedersen, 2000; Yammeesri & Herath, 2010)

Analyst coverage ANALYST The total number of analysts making
recommendations for the securities.
Source: Bloomberg.

Agency theory, stakeholders’ theory, and
stewardship theory.
Literature references:
(Barth et al., 2013; Bergh et al., 2019; Cormier
et al., 2009; Cui et al., 2018; Di Maggio &
Pagano, 2018; Doukas et al., 2000; Frankel &
Li, 2004; Hamrouni et al., 2017; Knyazeva,
2007; Silpachai, 2023; Yu, 2010)

This table provides information on the variables used in the study, their codes, operational definitions, and theoretical references.
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variables measuring CG mechanisms include board independence (BD_IND), board size (BD_SIZE), institu-
tional ownership (INS_OWN), dividend pay-out (DIV_PAY), and financial leverage (LEVERAGE).

Equations #3.1 and #3.2 examine the relationship between IA and FP constructs to test:

H3: There is a negative relationship between IA and FP

ROEit ¼ b0 þ b1ANALYSTit þ eit (3.1)

ROAit ¼ b0 þ b1ANALYSTit þ eit (3.2)

Where FP variables will be represented by ROE and ROA. ANALYST is used to represent IA, in which
higher ANALYST equates to lower IA and vice versa. Therefore, a positive coefficient of CG mechanism
relative to ANALYST signifies lower IA.

Equation #4.1 and #4.2 was formulated to test this hypothesis:

H4: There is an interaction effect between CG mechanisms and analyst coverage (IA) which is positively related
to FP.

ROEit ¼ b0 þ b1 ANALYSTitx CGitð Þ þ b2ln FIRMSIZEit þ b3TIMEit

þb4INDUSTRYit þ b5NOM GDPit þ b6COVIDþ eit
(4.1)

ROAit ¼ b0 þ b1 ANALYSTitx CGitð Þ þ b2ln FIRMSIZEit þ b3TIMEit

þb4INDUSTRYit þ b5NOM GDPit þ b6COVIDþ eit
(4.2)

The interaction variable ‘(ANALYSTit � CGit)’ is specifically created to test if there are interactions
between the CG variable and analyst coverage that are significantly related to FP. Note that CGit would
be represented by BD_IND, BD_SIZE, INS_OWN, DIV_PAY, and LEVERAGE. The literature has suggested
including the independent variables, ie CG and ANALYST, in the above equation (Andersson et al., 2014).
However, our study has found that the inclusion of these two variables in equation #4 would result in
multicollinearity (the variables generated variance inflation factors, VIF of greater than a value of 5) with
the interaction variable ‘(ANALYSTit � CGit)’ and hence were omitted.

3.4. Regression analysis methodology

Our study utilized the Statistics/Data Analysis program – STATA. The study first calculated descriptive statistics
and the pairwise correlations of the variables, see Table 3. COVID and INDUSTRY were excluded from descrip-
tive statistics and pairwise correlation as they were assigned as a dummy variable/numerical identifier.

Subsequently, 3SLS regressions were performed for equations #1.1, #1.2, #2.0, #3.1, and #3.2 to assess
their simultaneous relationships. Our study involves the relationship between ANALYST and FP. It could
lead to potential endogeneity and reverse causality issues whereby ANALYST is motivated to cover firms
with better FP rather than ANALYST facilitating firms to generate higher FP. Hence, we applied the 3SLS
method to obtain more efficient estimates and robust test results (Chen et al., 2007).

Variables of FP (ie ROE and ROA) were endogenous. CG variables (ie BD_IND, BD_SIZE, INS_OWN, DIV_
PAY, and LEVERAGE) and control variables (ie FIRMSIZE, TIME, NOM_GDP, COVID and INDUSTRY) were
exogenous. IA variable, ANALYST, was endogenous for equation #2 and exogenous for equation #3.

The following command was used to generate the 3SLS regression results:

reg3 ROE ¼ BD IND BD SIZE INS OWN DIV PAY LEVERAGE FIRMSIZE TIME INDUSTRY COVID NOM GDPð Þ
ROA ¼ BD IND BD SIZE INS OWN DIV PAY LEVERAGE FIRMSIZE TIME INDUSTRY COVID NOM GDPð Þ

ANALYST ¼ BD IND BD SIZE INS OWN DIV PAY LEVERAGEð Þ
ROE ¼ ANALYSTð Þ ROA ¼ ANALYSTð Þ

4. Findings and discussion

This section discusses the descriptive statistics (Table 3) and the 3SLS results of the panel data analysis
(see Table 4) for H1, H2, and H3.
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The descriptive statistics in Table 3 show some interesting observations. DIV_PAY and FIRMSIZE have
a correlation of 0.706. This could indicate that larger firms could pay larger dividends. FIRMSIZE and
LEVERAGE have a correlation of 0.554; this could suggest that larger firms are more able to access debt
capital markets. ANALYST and FIRMSIZE have a correlation of 0.714; this could indicate that larger firms
have larger market capitalization and generate greater commissions for analyst coverage by stock
brokerages. ANALYST and DIV_PAY have a correlation of 0.635; this could indicate analyst coverage pref-
erence for firms that pay larger dividends.

4.1. H1: CG is positively related to FP

In Panel A of Table 4, we provide the regression results to test the formulated hypotheses: H1, H1a,
H1b, H1c, H1d, and H1e. The Chi-squared values of the regression for the dependent variable ROE and
ROA were 1,096.62 and 603.68, respectively, indicating the 3SLS regression results of equations #1.1 and
#1.2 were all significant at the 99% level. The following discusses the results of the specific independent
variables relative to FP.

4.1.1. Board independence (BD_IND) and board size (BD_SIZE)
The results show that the BD_IND independent variable was positively and significantly related to FP.
The unit of BD_IND is the percentage of board independence. The coefficient of BD_IND relative to ROE
was 0.0137%, significant at the 95% level (therefore, a 1% change in board independence equates to a
0.0137% change in ROE). The coefficient of BD_IND relative to ROA was 0.0028% but was not significant
at the 90% level. These findings partially support H1a: Board independence is positively related to FP.
The unit for the independent variable, BD_SIZE is the number of directors on the board. The regression-
generated coefficient of BD_SIZE relative to ROE was 0.1356%, significant at the 99% level (implying that

Table 3. Descriptive statistics and correlation matrix of data collected.
Descriptive Statistics

Variable Obs Mean Std. Dev Min Max

BD_IND 3,692 36.33 16.15 0.00 100.00
BD_SIZE 3,692 9.34 3.99 0.00 21.00
INS_OWN 3,692 13.73 19.06 0.00 99.11
DIV_PAY 3,692 5.29 1.92 0.00 11.36
LEVERAGE 3,692 2.33 1.77 1.00 21.03
FIRMSIZE 3,692 9.12 1.70 5.83 15.30
INDUSTRY 3,692 34.76 16.13 10.00 60.00
TIME 3,692 2,017.74 2.49 2,014.00 2,022.00
COVID 3,692 0.28 0.45 0.00 1.00
NOM_GDP 3,692 3.56 3.96 −7.30 7.40
ROE 3,692 10.10 13.50 −116.08 113.16
ROA 3,692 5.48 6.99 −81.43 63.39
ANALYST 3,692 4.65 7.69 0.00 34.00

Pairwise correlations

Variables (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

(1) BD_IND 1
(2) BD_SIZE 0.541� 1
(3) INS_OWN 0.133� 0.205� 1
(4) DIV_PAY 0.071� 0.220� 0.255� 1
(5) LEVERAGE 0.133� 0.225� 0.153� 0.181� 1
(6) FIRMSIZE 0.192� 0.375� 0.328� 0.706� 0.554� 1
(7) TIME 0.081� 0.034� −0.011 0.046� −0.012 0.109� 1
(8) NOM_GDP −0.021 −0.015 −0.003 0.003 −0.011 −0.019 −0.159� 1
(9) ROE 0.016 0.049� 0.067� 0.370� −0.013 0.082� −0.080� 0.057� 1
(10) ROA −0.023 −0.014 0.023 0.290� −0.254� −0.086� −0.075� 0.069� 0.843� 1
(11) ANALYST 0.174� 0.305� 0.198� 0.635� 0.322� 0.714� −0.011 0.005 0.219� 0.096� 1

BD_SIZE is board size. BD_IND is board independence. INS_OWN is institutional ownership. DIV_PAY is a dividend payment. LEVERAGE is
financial leverage. ANALYST is analyst coverage. ROA is the return on assets. ROE is the return on equity. FIRMSIZE is firm size. TIME is the
year of the data points. NOM_GDP is nominal GDP. The sample period is between 2014 and 2022 and was selected based on data availabil-
ity. � is significant at 90% level or higher. INDUSTRY and COVID were excluded as the variables were assigned as a numerical identifier ie
dummy variables and not as a numerical value.
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a one-member change in the board size would equate to a 0.1356% change in ROE). Meanwhile, the
coefficient of BD_SIZE relative to ROA was 0.0415%, significant at the 95% level (ie a one-member
change in the board size would equal a 0.0415% increase in ROA). Overall, these results support the fol-
lowing hypotheses: H1a: Board independence is positively related to FP; and H1b: Board size is positively
related to FP.

Our empirical results are similar to studies in South Africa (Alareeni & Hamdan, 2020) which found
that board size was positively related to FP, ie additional members on the board would increase ROA by
between 0.022% and 0.156% and increase ROE by 0.027% to 0.368%. Studies in Pakistan (Yasser et al.,
2017) discovered a positive and significant relationship between board size and FP (measured by ROA,
Tobin’s Q, and EVA [economic value added]).

The findings are consistent with previous studies (Alareeni & Hamdan, 2020; Alves et al., 2015;
Detthamrong et al., 2017; Kumar & Zattoni, 2013; Silpachai, 2023; Silpachai & Siengthai, 2023; Yasser
et al., 2017). These results support the resource dependency theory and agency theory.

4.1.1.1. Institutional ownership (INS_OWN). The generated coefficient of INS_OWN relative to FP was
positive relative to ROE and ROA but was not significant at the 90% level. These results did not support
H1c: Institutional ownership is positively related to FP. Prior studies of Thai institutional ownership can
help explain such results. Studies in Thailand (Thanatawee, 2014) found that equity ownership by
domestic institutional investors increases firm value, whereas higher foreign institutional ownership
decreases corporate value. Other studies (Suehiro & Wailerdsak, 2004) found that a majority of Thai

Table 4. 3SLS Regression Results.
Panel A. to test H1, H1a,b,c,d,e

Panel B to test H2
Panel C to test H3

Equation #1.1 #1.2 #2.0 #3.1 #3.2

DEPENDENT ROE ROA ANALYST ROE ROA
VARIABLES
EXPLANATORY Coefficients/ Coefficients/ Coefficients/ Coefficients/ Coefficients/
VARIABLES (t-statistics) (t-statistics) (t-statistics) (t-statistics) (t-statistics)
BD_IND 0.0137�� 0.0028 0.0231���

(2.000) (0.740) (3.490)
BD_SIZE 0.1356��� 0.0415�� 0.1916���

(4.580) (2.460) (6.880)
INS_OWN 0.0052 0.0045 −0.0032

(1.010) (1.560) (−0.660)
DIV_PAY 2.2062��� 0.9049��� 2.342���

(31.410) (21.470) (46.390)
LEVERAGE 0.4772��� −0.0024 0.9225���

(7.620) (-0.070) (17.450)
ANALYST 0.5157��� 0.0757���

(13.740) (3.810)
FIRMSIZE −1.1557��� −0.8022���

(−9.970) (−11.920)
TIME −0.1112�� −0.0773��

(−2.170) (−2.190)
INDUSTRY −0.0038 −0.0047

(−0.790) (−1.400)
NOM_GDP 0.0615��� 0.0446���

(2.880) (3.030)
COVID 0.8478��� 0.5955���

(2.720) (2.770)
INTERCEPT 230.1307�� 163.1996�� −12.4669��� 7.7005��� 5.132���

(2.230) (2.290) (−36.600) (27.670) (34.890)
Adjusted R2 0.152 0.150 0.466 0.043 0.009
Chi2 1096.620 603.680 3398.540 188.690 14.530
N 3,692 3,692 3,692 3,692 3,692
���, ��, � significant at 99%, 95%, 90% level, respectively. This table shows the results of the 3SLS panel regression on the system of three
equations. ROE is the return on equity, a dependent variable. ROA is the return on asset, a dependent variable. ANALYST is the total number
of analysts making recommendations for the security, a dependent variable. The following are independent variables: (1) BD_IND is board
independence (2) BD_SIZE is board size (3) INS_OWN is institutional ownership (4) DIV_PAY is dividend payment (5) LEVERAGE is financial
leverage (6) TIME is a control variable, the calendar year of the data point (7) INDUSTRY is a dummy control variable based on Global
Industry Classification Standard (GICS) (8) NOM_GDP is a control variable, nominal economic growth (9) COVID dummy variable to control
effects of COVID (0¼ Pre-Covid, 1¼ Post-COVID). The STATA command to generate the regression is as follows: reg3 (ROE¼ BD_IND BD_
SIZE INS_OWN DIV_PAY LEVERAGE FIRMSIZE TIME INDUSTRY COVID NOM_GDP) (ROA¼ BD_IND BD_SIZE INS_OWN DIV_PAY LEVERAGE
FIRMSIZE TIME INDUSTRY COVID NOM_GDP) (ANALYST¼ BD_IND BD_SIZE INS_OWN DIV_PAY LEVERAGE) (ROE¼ANALYST) (ROA¼ANALYST).
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family business groups utilize pyramid structures (eg institutional ownership) to retain control of both
ownership and management. However, our results differed from some studies (Knyazeva, 2007) that
found a 1.7 percent increase in industry-adjusted return on assets (ROA) for every 10% increase in the
value of institutional ownership.

4.1.1.2. Dividends (DIV_PAY). The generated positive coefficients of DIV_PAY relative to FP were all sig-
nificant at the 99% level. The natural log of DIV_PAY equates to 2.2062% for ROE and 0.9049% for ROA.
This finding supports H1d: Dividend policy is positively related to FP. Our findings are similar to a study in
Pakistan (Farrukh et al., 2017), which found that dividends are positively associated with a firm’s
expected performance ie ROE increases by 0.006 units for every unit increase in dividend per share.
Furthermore, our results are consistent with that of studies (Fairchild et al., 2014; Jensen, 1986; Taleb,
2019), which support the agency cost of free cash flow hypothesis and signaling theory.

4.1.1.3. Leverage (LEVERAGE). The generated coefficients of LEVERAGE relative to ROE were positive
and significant at the 99% level. A 1X increase in financial leverage would increase ROE by 0.4772%.
Conversely, the coefficient of LEVERAGE to ROA was negative but was not significant at the 90% level.
This finding partially supports H1e: Financial leverage is positively related to FP, consistent with past stud-
ies (Jensen & Smith, 2000; Joher et al., 2006; Mustapha & Che Ahmad, 2011; Utama et al., 2017). In the
US (Gill & Obradovich, 2012), studies found a positive (coefficient of 6.834) and significant relationship
between financial leverage (defined as total liabilities/total assets) and Tobin’s Q.

FIRMSIZE generated coefficients relative to FP, which were all negative (−1.1557% for ROE and
−0.8022% for ROA) and were all significant at the 99% level. This finding indicates that smaller firms out-
performed larger firms in generating FP.

4.1.1.4. Time. The control variable, TIME, generated negative coefficients (−0.1112% for ROE and
−0.0773% for ROA) and were significant at the 95% level, indicating a downtrend of Thai firms in produc-
ing FP. Bloomberg data indicated that the broader Thai stock market generated a peak ROA of 3.4% in
2018 and declined to 2.5% by 2019, while ROE peaked at 12.8% in 2014 and declined to 9.2% by 2019.

4.1.1.5. Industry. The control dummy variable – INDUSTRY- is a dummy value based on the Global
Industry Classification Standard: GICS, ranging from 10 to 60). ROE and ROA were not found to be sig-
nificantly associated with INDUSTRY, ie firm performance was not specific to industry characteristics.

4.1.1.6. Nominal GDP. The variable NOM_GDP was used to control for macroeconomic effects and was
significantly related to ROE and ROA at the 99% level.

4.1.1.7. COVID. The COVID variable was used as a dummy variable to control for the effects of the
COVID-19 pandemic, ie 0¼ Pre-Covid data (before 2020) and 1¼ Post-Covid data (2020 thereafter). Our
results find that COVID was significantly related to FP at the 99% level.

4.2. H2: CG is negatively related to IA

Equation #2.0 (IA is the dependent variable while CG mechanisms and controls were the independent
variables) was used to test the following hypotheses:

H2: There is a negative relationship between CG and IA

To test these hypotheses, we provide the regression results in Panel B of Table 4. The Chi-squared
value of equation #2.0 was 3398.54 and is significant at the 99% level. The following discusses the
results of the specific independent variables relative to IA (analyst coverage).

BD_IND (board independence) generated positive coefficients of about 0.02310 with ANALYST. The coeffi-
cients indicate that board independence of 43.29% (the reciprocal of 0.231) would be associated with one ana-
lyst coverage of the firm/stock. This result supports H2: There is a negative relationship between CG and IA, and it
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is consistent with past studies (Goh et al., 2016), which found greater board independence leads to increased
management forecast frequency and broader analyst coverage. The study found that the coefficient of board
independence related to analyst coverage was 0.01908, significant at the 99% level. This finding would indicate
that a 52% change in board independence would be associated with one analyst coverage.

Our finding is also similar to studies in Estonia, Poland, Hungary and Romania (Mateescu, 2015) which
found that board independence is related to higher levels of disclosure to all stakeholders (eg General
Meeting’s resolutions) that ensures continuous care is applied for the firm’s sustainable growth. Also, they
discovered that firms with larger audit committees disclose more financial and non-financial information.

BD_SIZE (board size) was found to be significantly related to ANALYST at the 99% level, supporting
H2: There is a negative relationship between CG and IA. The generated coefficient was 0.1916, indicating
that a 5.22-member change in the board size would be associated with a one-analyst increase in the
firm’s coverage. These results are similar to past studies (Flaherty et al., 2007) which found that board
size is negatively related to IA ie larger board size are positively associated with larger analyst coverage.
Our finding is comparable to studies in Canada (Cormier et al., 2009) and in France (Ajina et al., 2013),
which found that board size is negatively related to IA (measured by share price volatility).

INS_OWN (institutional ownership) generated negative coefficients with respect to ANALYST but
was significant at the 90% level. This finding did not support H2 and could be attributed to the fact
that the vast majority of Thai family business groups utilize pyramid structures (eg institutional owner-
ship) to retain control of both ownership and management via institutional ownerships/cross holdings,
as discussed by some previous studies (Suehiro & Wailerdsak, 2004; Thanatawee, 2014) Such pyramid
structures might have discouraged analyst coverage due to opacity issues.

Our results are comparable to studies in other countries, such as in the UK (Wang, 2014) and China
(Lin & Fu, 2017), where positive relationships between higher institutional ownership and firm perform-
ance were found as greater institutional ownership creates demand for analyst coverage for their hold-
ings to serve as information intermediaries, enhancing transparency and also enhancing shareholder
value by reducing inefficiencies related to insider ownership.

DIV_PAY (dividends) generated a positive coefficient for ANALYST and were 99% significantly associ-
ated with ANALYST. These results support H2. The natural log of DIV_PAY equates to a 2.342 change in
analyst coverage. This positive relationship between ANALYST and DIV_PAY is consistent with the study
by past studies (Basiddiq & Hussainey, 2012; Fairchild et al., 2014), which found evidence of the ‘free
cash flow hypothesis,’ ie higher dividend payments are positively linked to greater analyst coverage
which enhances transparency. This result is consistent with findings from other past studies (Lin & Fu,
2017). In China, studies (Liu et al., 2018) when IA is higher, dividend payout will be lower.

LEVERAGE generated a positive coefficient relative to ANALYST, which was significant at the 99%
level. These results support H2 as LEVERAGE reflects its role as a monitoring tool. This result is consistent
with past studies (Joher et al., 2006; Mustapha & Che Ahmad, 2011). For example, leverage had a nega-
tive coefficient of −0.502 for insider shareholding (Mustapha & Che Ahmad, 2011).

4.3. H3: IA is negatively related to FP

In Panel C of Table 4, we provide the regression results for the H3 hypothesis, which states a negative
relationship between IA and FP. The Chi-squared values of the regression for the dependent variable
ROE and ROA were 188.690 and 14.530, respectively, indicating the 3SLS regression results of equations
#3.1 and #3.2 were all significant at the 99% level. The following discusses the regression results of
ANALYST and control variables relative to FP.

The relationship between ANALYST and FP was all positive and significant at the 99% level, supporting H3.
The coefficients for ANALYST relative to ROE and ROA were 0.5157% and 0.0757%, respectively. This

finding indicates that an additional analyst coverage would be associated with an increase in a firm’s
ROE by 0.5157% and its ROA by 0.0757%. These results are similar to a past study (Knyazeva, 2007),
which found that the number of analysts is significantly related to FP, ie ten additional analysts increase
industry-adjusted accounting ROA of up to 3.0%. Meanwhile, another study (Shiah-Hou, 2016) found a
positive and significant relationship between analyst coverage, firms’ ROA, and CEO pay-for-performance
sensitivity, whereby the coefficient between a firm’s lagged ROA and analyst coverage was a positive
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2.08%, significant at the 90% level. Furthermore, our finding is consistent with other studies (Hsu et al.,
2021) that IA adversely affects FP.

4.4. H4: There is an interaction effect between CG mechanisms and analyst coverage (IA), which
is positively related to FP

Table 5 shows the coefficients of the interaction variables, t-statistics, and significance levels of equation
#4. The dependent variables for this test were the two metrics of FP: ROE to measure financial perform-
ance and ROA to measure operational performance. The primary independent variable of interest is the
interaction effects between IA and CG on FP:

1. ANALYST x BD_SIZE,
2. ANALYST x BD_IND,
3. ANALYST x INS_OWN,
4. ANALYST x DIV_PAY, and
5. ANALYST x LEVERAGE

The column with the coefficients and t-statistics shows that the relationships between IA and CG on
FP were positive and significant at the 99% level. This finding provides evidence that analyst coverage
both mediates and moderates the relationship between CG mechanisms and firm performance. Such
findings support H4: There is an interaction effect between CG mechanisms and analyst coverage (IA) which
is positively related to FP. The only exception was the interaction effects of ANALYST� LEVERAGE on
ROA, which gave a negative coefficient but was not significant at the 90% level.

4.5. Comparison of 3SLS to other estimators

To assess the robustness of our 3SLS results with other estimators, eg Ordinary Least Square (OLS) and
2SLS (Two-Stage Least Squares), we have provided a comparison in Table 6 with some key observations:

� For equation #1.1, where the dependent variable is ROE, and the independent variable is BD_IND,
the 3SLS results show that BD_IND is positively and significantly related to ROE, supporting H1a.
Conversely, the OLS and 2SLS results were not significantly related.

� For equation #1.2, the 3SLS results show that BD_IND is positively and significantly related to ROA,
supporting H1a. Meanwhile, the results of OLS and 2SLS were not significant at the 90% level.

� For equation #1.2, the 3SLS results showed that INS_OWN was not significantly related to ROA and
does not support H1c. Meanwhile, the results of OLS and 2SLS were positively and significantly asso-
ciated with ROA and supported H1c.

� For equation #2.0, the 3SLS found that INS_OWN was negatively and significantly related to
ANALYST, not supporting H3. Meanwhile, the OLS and 2SLS results were negative but not significant.

Table 5. Regression to test interaction effects.
Dependent FP variable Interaction variable Coefficient t-statistics Significance level

ROE ANALYST� BD_SIZE 0.0310��� 9.6400 99%
ROA ANALYST� BD_SIZE 0.0170��� 10.0600 99%
ROE ANALYST� BD_IND 0.0090��� 10.6500 99%
ROA ANALYST� BD_IND 0.0050��� 10.7600 99%
ROE ANALYST� INS_OWN 0.0140��� 11.3200 99%
ROA ANALYST� INS_OWN 0.0060��� 9.7200 99%
ROE ANALYST�DIV_PAY 0.0720��� 14.7000 99%
ROA ANALYST�DIV_PAY 0.0350��� 13.7800 99%
ROE ANALYST� LEVERAGE 0.0340��� 4.4600 99%
ROA ANALYST� LEVERAGE −0.0020 −0.4000
This table is part of the regression results to test H4: There is an interaction effect between CG mechanisms and analyst coverage (IA) which
is positively related to FP. The interaction variable ‘(ANALYSTit � CGit)’ is specifically to test if there are interactions between the CG variable
and analyst coverage that are significantly related to FP. Note that the variable CGit would be represented by: BD_IND, BD_SIZE, INS_OWN,
DIV_PAY, and LEVERAGE.
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Overall, the results of the OLS are very similar to 2SLS. However, as the 3SLS makes greater use of
information than the OLS and 2SLS approaches, it is therefore more effective. Using just the variables
that are included in the model, the OLS and 2SLS single equation technique estimates coefficients.
Conversely, 3SLS considers the model’s overall structure and the limitations placed on its parameters.
Since OLS and 2SLS estimate a single equation at a time, the correlations between the error terms of
many model equations are not considered.

In simultaneous equation models, it is typical for the error terms of many equations to be correlated
because of economic phenomena and their interactions. This result usually happens because each equa-
tion contains related variables. This means that the impacts of other, less significant factors will not be
included in the error terms. The correlation between the error terms of various equations is not surpris-
ing, as economic factors are linked in an intricate manner.

Single equation methods cannot account for this information, eg systems of equations. 3SLS is more
appropriate as it can capture the relationships and correlations of error terms across different equations.
3SLS is an extension of the 2SLS technique, and the first two stages of 3SLS are similar to that of 2SLS.
If the error terms of different equations are not correlated, then the 3SLS is reduced to the 2SLS, which
is not the case in our results.

5. Conclusion and implications

This study aims to investigate the effects of corporate governance (CG) and information asymmetry (IA) on
firm performance (FP). The sample under study included Thai-listed firms within the SET Index between
2014 and 2022. The 3SLS regression analysis was applied to the panel data. Our empirical findings reveal
that among 4 main hypotheses, H1 and its sub-hypotheses on board size, dividend policy, and leverage
are supported. However, its sub-hypothesis on board independence is only partially supported and its sub
hypothesis on institutional ownership is not supported. H2 which states that there is a negative relation-
ship between CG and IA is supported. H3 which states that there is a negative relationship between IA and
FP is supported. Furthermore, H4 which tests the interaction effect between CG mechanisms and analyst
coverage (IA) is also supported. (Please also see conclusions presented in Table 7).

5.1. Theoretical implications

In terms of theoretical contribution, first, our study results confirm that internal CG mechanisms (board size,
board independence, dividend policy, and financial leverage) are positively related to firm performance.
Institutional ownership was found to be positively related to firm performance but not significant, possibly
due to the use of pyramid structures (eg institutional ownership) to retain control of both ownership and
management. Secondly, CG mechanisms are positively related to analyst coverage (ANALYST and hence
inversely related to IA). This result suggests that internal CG mechanisms augment corporate transparency
and reduce agency costs and adverse selections. Thirdly, IA is inversely related to firm performance, ie more
transparent firms with greater analyst coverage (ANALYST) tend to deliver better firm performance as moni-
toring costs and adverse selection are reduced. Our study suggests that IA both mediates and moderates
the relationship between CG and firm performance as per agency theory. Our study confirms that there is
an interaction effect between CG mechanisms and analyst coverage, which is positively related to firm per-
formance. This is another original contribution to the existing literature. We found that additional analyst
coverage is associated with an increase of a firm’s ROE by 0.5157% and its ROA by 0.0757%.

5.2. Practical implications

This study provides several practical implications for stakeholders to implement policies to improve firm
performance and value. From a practical perspective, our findings recommend the following. First, modi-
fications of board size and board independence to manage principal-agent conflicts better, principal–
principal conflicts, and adverse selections by stakeholders. Increasing the board size and board inde-
pendence would help to improve the monitoring of management to reduce principal-agent as well as
principal-principal conflicts in addition to adverse selections by stakeholders. 3) increase the dividend
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payout ratio and/or increase dividend payment frequency as supported by the agency cost of free cash
flow hypothesis and signaling theory. However, it should be noted that some studies found that the
relationship between board size/independence and FP was curvilinear rather than linear (Yammeesri &
Herath, 2010; Yeung, 2018). Other studies (Potharla & Amirishetty, 2021) observed that such curvilinear
relationships between board size/independence and FP reflect the interaction between the resource
dependence theory (which advocates for larger board size/independence) and the stewardship theory
(which advocates for smaller board size/independence). Secondly, establish/increase the role of investor
relations to encourage greater analyst coverage to facilitate transparency and reduce agency costs. This
initiative would encourage greater analyst coverage to facilitate transparency and reduce agency costs
and would be a worthy endeavor. As estimated in some studies (Silpachai, 2023), only about 45% of
SET-listed securities currently have analyst coverage (See also Bloomberg data, several years). Thirdly,
increase the dividend payout ratio and/or increase dividend payment frequency as supported by the
agency cost of free cash flow hypothesis and signaling theory. Among the internal CG mechanisms,
dividends were shown to be particularly significant and positively related to firm performance and nega-
tively related to information asymmetry. This finding suggests that the board of directors places greater

Table 7. Summary of hypothesis testing results.
Hypotheses Evidence/Comments

H1: There is a positive relationship between CG and FP H1 is supported by:
H1a: Board independence is positively related to FP.
H1b: Board size is positively related to FP.
H1d: Dividend policy is positively related to FP.
H1e: Financial leverage is positively related to FP

H1a: Board independence is positively related to FP The coefficient of BD_IND relative to ROE was 0.0137%, significant
at the 95% level (therefore, a 1% change in board independence
equates to a 0.0137% change in ROE). The coefficient of BD_IND
relative to ROA was 0.0028% but was not significant at the 90%
level.
These findings partially support H1a: Board independence is
positively related to FP.

H1b: Board size is positively related to FP The positive coefficient of BD_SIZE relative to ROE was 0.1356%,
significant at the 99% level (implying that a one-member change
in the board size would equate to a 0.1356% change in ROE).
Meanwhile, the coefficient of BD_SIZE relative to ROA was
0.0415%, significant at the 95% level (ie a one-member change
in the board size would equal a 0.0415% increase in ROA).
H1b: Board size is positively related to FP.

H1c: Institutional ownership is positively related to FP The generated coefficient of INS_OWN relative to FP was positive
relative to ROE and ROA but was not significant at the 90%
level.
These results did not support H1c.

H1d: Dividend policy is positively related to FP The generated positive coefficients of DIV_PAY relative to FP were
all significant at the 99% level. The natural log of DIV_PAY
equates to
2.2062% for ROE and 0.9049% for ROA.
These findings support H1d.

H1e: Financial leverage is positively related to FP LEVERAGE’s generated coefficients relative to ROE were positive and
significant at the 99% level. A 1X increase in financial leverage
would increase ROE by 0.4772%. Conversely, the coefficient of
LEVERAGE to ROA was negative but was not significant at the
90% level.
This finding partially supports H1e: Financial leverage is
positively related to FP.

H2: There is a negative relationship between CG and IA Analyst coverage is positively related to board independence, board
size, dividend policy and financial leverage at the 99%
significance level.
H2 is supported.

H3: There is a negative relationship between IA and FP Analyst coverage is positively related to ROE and ROA at the 99%
significance level.
H3 is supported.

H4: There is an interaction effect between CG mechanisms and
analyst coverage (IA), which is positively related to FP.

Results show that the coefficients regarding the relationships of the
interactions between IA and CG on FP were all positive and
significant at the 99% level. The only exception was the
interaction effects of ANALYST x LEVERAGE on ROA, which gave
a negative coefficient but was not significant at the 90% level.
The findings support H4.

The above table compares the results of the hypotheses testing of the data.
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emphasis on dividend policy. This initiative would help reduce the agency’s cost of monitoring the man-
agement and increase their accountability to deliver better firm performance. Furthermore, management
tends to have more information than external stakeholder about the company’s cash flow, and there-
fore, it is in their interest to communicate the true value of the firm via dividend cues. However, firms
should be careful with dividend policy as this may enhance more short-term behaviors of investors.

For investors, their primary goal remains the optimization of the value of their investment portfolios.
Together with the VUCA environment, firm performance sustainability becomes the greatest challenges
for corporate governance where ethical conduct is also expected to adhere to principles of fairness and
justice (Khatib, 2023). To integrate their strategy and financial planning with triple-bottom-line-based
objectives (Khatib, 2023) firms may therefore educate and communicate their customers and sharehold-
ers about their sustainability goals to enhance firm long-term sustainability.

6. Limitations and direction for future research

First, this study employed a regression on panel data for nine years, ie 2014–2022, due to the limited data
availability. New regulations and appropriate enforcement for increased disclosure would facilitate future
studies to produce new insights and implications for the betterment of CG in Thailand. Secondly, during
this era of a volatile, uncertain, complex, and agile (VUCA) environment, there may be a survivorship bias
as firms that do not meet the standards of the SET are excluded from the index. Thirdly, a cross-sectional
survey study might add insight into these issues. Fourthly, with the availability of data, comparative studies
among emerging economies are suggested for further knowledge-building and insight.
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