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Abstract: Drawing on legitimacy and stakeholders’ perspectives, this research aims to investigate the
association between investment efficiency, a value-added corporate activity important to firm viability
and profitability, and the environmental, social, and governance (ESG) reporting extent in a Saudi
Arabian context. A sample of 25 Saudi firms reporting ESG information is used to test the research
hypotheses. The sample is listed on the Saudi Exchange, with the research period spanning from
2014 to 2021. An OLS regression analysis shows that adopting ESG disclosure practices promote and
maintain corporate investment efficiency. It displays a significant effect of corporate sustainability
disclosure on the under- and over-investment levels of Saudi indexed firms. These findings are
important in terms of sustainable reporting and development for the Middle East region in general
and for Saudi Arabia in particular. They provide confirmation of the importance of ESG reporting
as a key driver of enhanced corporate investment and bring additional evidence for regulators,
policymakers, and standard-setters in terms of the effect of ESG on each sector.

Keywords: investment efficiency; under-investing; over-investing; sustainable investment; ESG
disclosure; environmental pillar; social pillar; governance pillar; social return on investment; sustainable
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1. Introduction

Information asymmetry and agency problems are the two key factors examined in
the theoretical and empirical literature to clarify the deviation from an optimal level of
investment [1,2]. Firms provide positive or negative signals for shareholders. Signaling
information helps to reduce the information asymmetry problems between a firm and
outside parties [3]. Investment expenditure provides positive signal on the subsequent cor-
porate growth, hence boosting the stock price used as a firm value indicator [4]. Therefore,
a better investment decision will end in optimal performance. This offers a positive signal
to investors. According to the stakeholder and legitimacy approaches, socially responsible
firms are shown to be related to less information asymmetry, less agency conflict, and high
stakeholder solidarity [5–7]. A firm with poor socially responsible practices may suffer
from adverse signals and decreases in sales, engendering in firm value decline, while a
firm that effectively conveys a positive sign and image and legitimizes its social action may
gain the advantage of increased customer loyalty [8].

Voluntary sustainable disclosure is a form of soft law, as it cannot be legally enforced
or required by regulations. However, it can no longer be ignored and businesses that ignore
it will face the risk of being unable to improve their bottom line and shareholder value.
Various firms’ sustainable, responsible, or ethical operations fall under the ESG umbrella:
(i) The environmental pillar refers to how an organization performs as a steward of nature.
Concerns that fall under this category can include carbon emissions, waste management,
water management, raw material sourcing, and climate change vulnerability. (ii) The social
pillar examines how firms handle relations with employees, customers, and the larger
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community. This can involve concerns related to corporate social responsibility (CSR)
practices, labor management, data privacy, general security, health, safety, addressing racial
injustice, diversity, and equity. (iii) The governance pillar implies issues related to business
ethics, leadership, executive pay, audits, internal controls, intellectual property protection,
and shareholder rights. The products/services customers buy create the demand that keeps
businesses profitable. Nowadays, consumers’ spending habits have changed, with social
responsibility becoming their main priority. More customers than ever are willing to spend
money on products/services that meet their own beliefs and stand-up for an issue they
care about. As CSR is being a customer retention tool, the corporation should balance
profit-making activities with activities that benefit society and be aware that its customers
are concerned today with transparency, business ethical practices, and involvement in
social justice issues locally and globally (e.g., affordable healthcare, climate change, and
racial equality). A company that implements a CSR model and engage in active CSR efforts,
ensures that there are positive social and environmental effects associated with the way it
operates [9]. The implementation of CSR models helps benefiting both corporation and
society. Having a good economic, social, and environment reputation can generate positive
impacts on the overall profitability and success of a business. It will result in increasing
revenue and promoting change and progress all over the world, by aiding nations with a
lack of resources and addressing ethical, cultural, and social issues.

Investment efficiency is influenced by the external environment [10], including the
economic, environmental, and social dimensions. The literature suggests both positive and
negative impacts of voluntary disclosure of information on investment efficiency and ESG
firms have been shown to be associated with reduced information asymmetry and agency
conflict [1,5,11–13]. This study is motivated by the important role of ESG disclosures on
corporate decisions. Therefore, the purpose of this study is investigating whether ESG
disclosure is a determinant of investment efficiency in Saudi Arabian companies. Data from
25 Saudi indexed companies were collected from the Thomson Reuters database (Asset4
and Datastream), for the period 2014 to 2021. To examine the developed hypotheses, an
OLS analysis was applied, and findings show that a greater propensity for ESG-related
disclosure of Saudi public firms promotes investment efficiency.

The choice of Saudi Arabia as context for this study is explained by the fact that this
country is the biggest economy in the Middle East and the wealthiest Arab country. The
Saudi Gross Domestic Product (GDP) at current prices is worth 695.6 billion US dollars in
Q1/2020, according to the General Authority for Statistics. The strategy of large-scale public
works assumed by the authorities, as well as external direct investment and the robustness
of the banking and financial structure, have permitted the country to become a leader in
the regional economy and one of the greatest in the world. Further, the Saudi Council
of Economic and Development Affairs established 13 “Realization Programs” within the
Saudi Vision 2030 launched in 2016. This vision involves national companies’ promotion
and financial sector development programs.

This work adds to the literature in two ways. First, according to our information, this
is the first effort to explore the association between ESG reporting and investment efficiency
in a Saudi Arabian context using the DEA approach. Second, while previous studies
show that financial reporting quality, government intervention, and state and foreign
titles are important factors contributing to investment efficiency, this research develops
the literature and demonstrates that ESG reporting is also an important determinant of
investment efficiency.

This paper is structured as follows: Section 2 develops the theoretical framework
and the hypotheses. Section 3 describes the sample selection and the methodology used,
followed by the results and further robustness checks in Section 4. Section 5 provides
conclusions and contributions.
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2. Conceptual Framework and Hypothesis Development
2.1. Sustainable Developments in Saudi Arabia

Saudi social cultural elements have a great impact on the country’s social life and in
promoting the corporate social responsibility initiatives. It is possible to outline two stages
in the development of CSR activities in KSA. Traditionally, the priority of Saudi corporations
was on environmental, philanthropic, and charitable activities, which have been integrated
into their missions and goals. Therefore, the CSR initiatives have been treated as charity,
sponsorships, or philanthropy. Saudi Aramco’s Environmental Protection Department
(EPD) measures the environmental performance of different facilities, raises awareness, and
tracks the compliance against environmental indicators. An Environmental Management
System (EMS) was introduced in 2011 by the EPD to facilitate the development of internal
processes for recognizing and mitigating environmental influences.

Nowadays, many corporations consider CSR in their bottom-line value. According to
the United Nations (UNIDO), CSR is used to integrate and balance the three components
of sustainable development: economic, social, and environmental dimensions (the triple
bottom line approach), thereby addressing all stakeholders’ expectations through this
commitment. In this sense, CSR strategies are shown to be a strategic business management
concept and a business approach that contributes to sustainable development by carrying
economic, social, and environmental advantages for all stakeholders. Over the last decades,
the Arab world adopted certain standards of CSR practices, with a focus on environmental
sustainability, water conservation, and healthy living. The Arab Forum for Environment
and Development (AFED) has underscored the major challenges that Arab environment
have faced since 2008. The AFED report (2009) noticed that the effect of climate change in
the Arab region will increase the risk of water and food shortages. Moreover, the AFED
report (2010) realized that the area is facing an impending catastrophic water scarcity.
The effective use of energy, oil and gas, and renewable energy will help Arab countries
reduce emissions. “Given these challenges, transitioning to the Green Economy is not
only an option for the Arab region; rather it is an obligation to secure a proper path to
sustainable development” (AFED, 2011, p. 7). These objectives are consistent with CSR and
the increasing role of business in the global and domestic economy. An important feature of
CSR activities is that businesses have a legitimate, ethical domain in which they can improve
community health, boost social well-being, and contribute to sustainable development.

Incorporating sustainable concerns give rise to a significant question within corpora-
tions: How can sustainability be employed to assess firm performance? Numerous works
examined this matter and concentrated on the role of sustainability practices in enhancing
corporate performance. The findings helped to suggest how corporations could drive cor-
porate sustainable performance in an efficient way [9,14,15]. A new way to define corporate
sustainable performance was advanced by [16]: the triple bottom line (TBL) approach. This
perspective considers the concept of sustainable performance through managing three
factors: profit (economic), people (social), and planet (environmental). The TBL perspective
believes that companies have to put as much emphasis on social and environmental matters
as they do on profits.

2.2. Hypothesis Development

Social and political theories (e.g., legitimacy, stakeholder, and institutional) offer
insightful theoretical points of view on sustainable disclosure. Legitimacy theory implies
that a “social contract” exists between a corporation and society [8,17]. “Organisations can
only continue to exist if the society in which they are based perceives the organisation to be
operating to a value system that is commensurate with the society’s own value system” [18]
(p. 28). Hence, the firm continually certifies that it works within the rules and standards
of the society in which it runs. Corporations do not exist in isolation, and they need
sustained collaborations with society at large. The expectations of society must be fulfilled
by the corporations [19]. To align with legitimacy existence, corporations might engage in
voluntary sustainable reporting to prove their legitimacy [8].
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ESG disclosure becomes progressively common. Therefore, it should be considered
with the same attention as the financial disclosure. The introduction of sustainable disclo-
sure results in an improved accounting quality by enhancing the reporting transparency
and including more comparability. This provides shareholders with a low level of infor-
mation asymmetry. The higher level of disclosed information permits shareholders to
efficiently compare value-creating investment projects with value-destroying investment
projects, enhancing the visibility of the managers’ investment policies to investors and,
therefore, decreasing the information asymmetry [20,21]. Indeed, sustainable disclosure
suggests various advantages for investors. Comprehensive and timely information helps
decrease the risk to investors due to the fact that information is not provided by other
sources, lowering the cost of treating the information.

Many social researchers have grown in importance in recent years and surveys have
been carried out to analyze the ESG reporting implementation, reporting quality, and
investment efficiency. Findings show that sustainable reporting improves the transparency
level, mitigates information asymmetry and agency problems, and, therefore, enhances
investment firms [22–24]. The effect of voluntary reporting on corporate investment effi-
ciency has been investigated in the literature. The authors of [25] discovered that reporting
internal control weakness improves investment efficiency across superior supervising and
enhanced financial reporting quality. Additionally, Ref. [26] documented that rising mar-
ket risk disclosures improve a corporation’s investment efficiency. Further, the literature
revealed that by increasing the CSR disclosing level, future cash flows and capital stock
would decrease investment deviation [27]. Reference [28] showed that managers may over
invest in information acquisition and select risky projects where there is elevated cost of
ignorance at the investment phase due to the voluntary disclosure, resulting in investment
inefficiency. A recent study by [22], performed in the Middle East region, examined the
effects of ESG reporting and financial reporting quality on investment efficiency. With
a sample of Emirates firms from 2010 to 2019, the findings document a significant and
robust decline in under-investment. Using an Indonesian nonfinancial sample, Ref. [10]
investigated the link between investment efficiency and ESG reporting. The authors found
that investment inefficiency is a determinant of ESG disclosure quality. However, they
assumed that a positive relationship between investment inefficiency and ESG disclosure is
not sustained in all circumstances.

The literature suggests that a firm’s ESG disclosure results in an enhancement in the
investment efficiency level, and this finding would have a great effect on the current and
future state of the Middle East region in general. Therefore, it seems important to test this
association in Saudi Arabia in particular. Therefore, we postulate the following hypotheses:

Hypothesis 1 (H.1). There is a negative association between greater propensity for ESG-related
disclosure and corporate under- and over-investment.

H1.1. A greater propensity for environmental-related disclosure decreases corporate investment
inefficiency.

H1.2. A greater propensity for social-related disclosure decreases corporate investment inefficiency.

H1.3. A greater propensity for governance-related disclosure decreases corporate investment inefficiency.

3. Research Methodology
3.1. Sample Selection

This study explores the link between ESG disclosure and investment efficiency in Saudi
listed companies (see Figure 1). We selected a sample of 43 Saudi firms indexed on the Saudi
Exchange from Thomson Reuters ASSET4. These firms do report ESG information. From the
initial sample, we exclude the bank sector (10 banks), financial services sector (2 institutions),
life insurance sector (1 firm), non-life insurance sector (3 firms), real estate investment
service sector (2 firms), and firms with mission data (1 firm). The time frame of our sample
data runs from 2014 to 2021. Our sample selection is summarized in Table 1. Data on
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ESG score and pillars, investment decision, and firm characteristics were collected from
Thomson Reuters ASSET4 and Datastream databases. We tested the research hypotheses
using the following regressions:

INVESTit = a0 + a1ESGDSit + a2FSIZEit + a3BSIZEit + a4LEVit + a5OWNERit + a6BIGit + a7ROAit
+∑ YEARS DUMMIES + ∑ INDUSTRIES DUMMIES

(1)

INVESTit = β0 + β1ENVSit + β2FSIZEit + β3BSIZEit + β4LEVit + β5OWNERit + β6BIGit + β7ROAit
+∑ YEARS DUMMIES + ∑ INDUSTRIES DUMMIES

(2)

INVESTit = γ0 + γ1SOCIALSit + γ2FSIZEit + γ3BSIZEit + γ4LEVit + γ5OWNERit + γ6BIGit + γ7ROAit
+∑ YEARS DUMMIES + ∑ INDUSTRIES DUMMIES

(3)

INVESTit = δ0 + δ1GOVSit + δ2FSIZEit + δ3BSIZEit + δ4LEVit + δ5OWNERit + δ6BIGit + δ7ROAit
+∑ YEARS DUMMIES + ∑ INDUSTRIES DUMMIES

(4)

where INVEST is the investment efficiency, ESGDS is corporate sustainability disclosure,
ENVS is the environmental disclosure score, SOCIALS is the social disclosure score, GOVS
is the governmental disclosure score, FSIZE is the firm size, BSIZE is the board of directors’
size, LEV is the firm’s debt level, OWNER is ownership concentration, BIG is a Big4
audit firm, ROA is the firm’s performance, and YEARS and INDUSTRIES are series of
dichotomous variables for years and industries.
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Table 1. Sample distribution according to the 1st level GICS and the average ESG disclosure score
(0–100).

Sector #Firms % Average ESG Score

Energy 1 4 19.27
Material 9 36 19.61
Industrials 2 8 18.65
Consumer discretionary 3 12 22.74
Consumers staples 3 12 22.89
Healthcare 2 8 17.98
Communication services 3 12 23.40
Utilities 2 8 18.86
Total firms 25 100
#Observations 175

3.2. Measurements
3.2.1. Corporate-Level Investment Inefficiency

This works examines the influence of corporate ESG disclosure extent on the level
of investment efficiency through the deviation of the actual investment level from the
expected one (inefficiency). We used a non-parametric method—data envelopment analysis
(DEA)—that distinguishes between corporate overinvestment and underinvestment to
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measure investment inefficiency score. We opt for the production approach initiated by [29].
According to this approach, investment is considered as multiple input and output combi-
nations. We follow previous literature and selected 3 inputs and 2 outputs [30–32]. Inputs
used were sales growth, debt (debt/total assets), and human capital (number of employees).
Outputs used were total capital expenditures to total sales and total investments to total
sales.

We estimated the research model for the two groups of firms: the over-investment
group, with positive residuals from the investment efficiency equation (Equation (5)); and
the under-investment group, with the absolute value of the negative residuals from the
investment equation. The investment equation is as follow:

INVESTit = α0 + α1NEGit−1 + α2%SGROWTHit−1 + α3NEGit−1 × SGROWTHit−1 + εit (5)

where INVESTit is the sum of new investment in machinery, equipment, vehicles, land,
buildings, and research and development expenditures, less the sale of fixed assets, and
scaled by lagged total assets for firm i in year t; NEGit−1 is an indicator variable taking
the value of 1 for negative sales growth and 0 otherwise; %SGrowthit−1 is the annual sales
growth rate for firm i in year t − 1; and ε is the firm-specific residuals, measuring the
firm’s investment deviation from its expected level. The investment model is estimated
cross-sectionally with at least ten observations in each sector. All variables were Winsorized
at the 1% and 99% levels to mitigate the effect of outliers.

3.2.2. Corporate Sustainability Disclosure Measure (ESGDS)

To measure the extent of ESG disclosure, we use an aggregated ESG index based
on prior works [11,33,34]. The index was constructed using the annual environmental,
social, and governance factors provided by Thomson Reuters-ASSET4. We followed the
convention established by [35,36] to weigh each measure. The three pillars are composed
of 10 themes based on publicly reported data: the environmental pillar (resource use, emis-
sions, product/innovation), social pillar (workforce, human rights, community, product
responsibility), and governmental pillar (management, shareholders, CSR strategy). The
variable ESGDS is the equally weighted average of the three scores.

4. Empirical Findings and Discussions
4.1. Descriptive and Multicollinearity Analysis

The descriptive statistics are displayed in Table 2, presenting two panels of summary
statistics for our sample of firms. Panel A displays the mean, median, standard deviation,
skewness, and kurtosis. All variables were Winsorized at the 1 percent and 99 percent
levels to mitigate the effect of outliers. The average of the ESG disclosure score (ESGDS) is
20.23. This result shows an improvement of this score among Saudi listed firms compared
to the results found in previous studies. The authors of [37], for a study period from 2010
to 2019 using Saudi listed companies’ sample, found an average ESG disclosure score
equaling 14.62. This improvement is due to the efforts made to promote sustainable growth
in the kingdom. Concerning control variables, the mean (median) firm size is about 17.63
(14.46). This result indicates that there is vast disparity in the size of the Saudi indexed
firms. Further, the mean value of ROA is 0.11. Therefore, the Saudi firms disclosing ESG
information can generate earnings of 11 percent from the assets held. Skewness statistics
for all the equations’ variables are very near to zero, indicating that distributions are
symmetrically distributed.

Panel B shows the frequencies of the observations. Approximately 36 percent of
the firm observations belong to the over-investment group, while 64 percent belong to
the under-investment group. This result implies that Saudi listed firms, owing to their
difficulties in offering and ensuring external financing, are more inclined to under-invest
rather than over-invest. Hence, the issue of over-investment is less common in Saudi Arabia
and firms keep long-term relationships with banks for long-term investment horizons.
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Further, Table 2 displays that 57 percent of the analyzed observations are from firms
audited by at least one of the Big4 auditors.

Table 2. Descriptive statistics.

Panel A. Descriptive statistics of the explanatory variables

ESGDS ENVS SOCIALS GOVS SGROWTH FSIZE BSIZE LEV OWNER ROA
Mean 20.23 16.58 18.55 41.74 8.30 17.63 9.17 21.83 52.74 0.11
Median 17.11 12.85 13.05 37.12 15.68 14.46 7.93 24.17 50.66 0.09
Std. Dev. 18.97 14.31 15.77 40.64 10.30 2.81 3.05 0.12 43.92 0.06
Skewness 0.57 0.43 0.52 0.76 0.24 −0.32 0.58 0.64 0.81 0.17
Kurtosis 5.16 3.24 3.69 8.05 2.11 4.65 1.71 3.56 7.13 6.74

Panel B. Frequencies Statistics

#Obs. %
Under-investment Obs. 112 64
Over-investment Obs. 63 36
BIG (indicator = 1) 100 57

This table reports descriptive statistics. ESGDS is the corporate sustainability disclosure score; ENVS is the
environmental disclosure score; SOCIALS is the social disclosure score; GOVS is the governmental disclosure
score; SGROWTH is the sales growth; FSIZE is the firm size; BSIZE is the board of directors’ size; LEV is the firm
debt level; OWNER is the ownership concentration; BIG is a Big4 audit firm; and ROA is the firm’s performance.
All variables were Winsorized at the 1% and 99% levels to mitigate the effect of outliers. Please refer to the
Appendix A for the variables’ measurement.

We tested for possible multicollinearity identification and the results of the Pearson
matrix and Variance Inflation Factors (VIFs) coefficients are outlined in Table 3. Based on
the matrix, higher correlations are observed between the environmental disclosure score,
social disclosure score, and governance disclosure score; these coefficients are significant
at the 1 percent level. These elevated correlations are mechanical, since the ESGDS is the
sum of the ENVS, SOCIALS, and GOVS. All other correlation coefficients are less than 0.5
and higher than −0.5. Further, according to [38], a VIF value of less than 10 is acceptable;
the VIF values among our variables are all lower than 3. These results suggest that the
collinearity problem may not be a concern.

Table 3. Pearson correlation matrix.

1 2 3 4 5 6 7 8 9 10 VIF 1/VIF

1 ESGDS 1.000 1.46 0.68
2 ENVS 0.445 *** 1.000 1.68 0.60
3 SOCIALS 0.474 *** 0.421 *** 1.000 1.02 0.98
4 GOVS 0.495 *** 0.427 *** 0.499 *** 1.000 2.12 0.47
5 SGROWTH 0.091 0.136 * 0.026 ** 0.059 * 1.000 2.25 0.44
6 FSIZE −0.396 *** 0.291 ** −0.323 ** 0.358 0.275 *** 1.000 2.37 0.42
7 BSIZE −0.306 −0.252 *** 0.279 * −0.295 * 0.104 0.283 ** 1.000 1.78 0.56
8 LEV −0.157 ** −0.123 0.154 *** 0.097 ** 0.160 *** −0.158 ** 0.139 ** 1.000 1.39 0.72
9 OWNER −0.181 0.138 * 0.283 * 0.140 ** −0.189 ** 0.225 ** 0.104 * 0.124 1.000 1.19 0.84
10 ROA 0.054 ** 0.012 *** 0.037 ** 0.067 *** 0.009 ** 0.053 ** 0.011 * −0.002 −0.077 1.000 1.46 0.68

This table reports the multicollinearity tests. ESGDS is the corporate sustainability disclosure score; ENVS is the
environmental disclosure score; SOCIALS is the social disclosure score; GOVS is the governance disclosure score;
SGROWTH is the sales growth; FSIZE is the firm size; BSIZE is the board of directors’ size; LEV is the firm’s debt
level; OWNER is ownership concentration; BIG is a Big4 audit firm; ROA is the firm’s performance. All variables
were Winsorised at the 1% and 99% levels to mitigate the effect of outliers. *, **, *** next to a coefficient indicate
significance level of 10%, 5%, 1%, respectively. Please refer to the Appendix A for the variables’ measurement.

4.2. Empirical Results and Discussions

Table 4 displays the estimation results from Equation (1), assessing the first research
hypothesis. We split the total sample into over-investing and under-investing groups, and
we performed an OLS regression. The findings show that the sustainable reporting variable
(the coefficient on ESGDS is negative) exhibit a negative and statistically significant impact
on investment deviation for the two groups.
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Table 4. Investment inefficiency and ESG disclosure extent across the under-investing and over-
investing groups (testing H.1).

Panel A: Under-Investing Firms Panel B: Over-Investing Firms

Coef. t-Stat Coef. t-Stat

Constant 0.275 ** (2.36) 0.197 ** (2.20)
ESGDS −0.064 ** (−2.04) −0.052 ** (−2.10)
SGROWTH 0.361 (0.81) 0.357 (0.89)
FSIZE 0.192 (1.48) 0.180 (1.38)
BSIZE −0.232 * (−1.81) −0.241 * (−1.78)
LEV 0.079 (1.18) 0.089 (1.23)
OWNER −1.137 * (−1.87) −1.146 * (−1.83)
BIG −0.081 *** (−2.61) −0.088 *** (−2.55)
ROA −0.049 ** (−2.11) −0.041 ** (−2.13)
Year dummies Included Included
Industry dummies Included Included

Adj R-squared (%) 22 21
This table reports the test of impact of ESGD on under- and over-investment decision. ESGDS is the corporate
sustainability disclosure score; SGROWTH is the sales growth; FSIZE is the firm size; BSIZE is the board of
directors’ size; LEV is the firm’s debt level; OWNER is ownership concentration; BIG is a Big4 audit firm; ROA is
firm performance. All variables were Winsorized at the 1% and 99% levels to mitigate the effect of outliers. *, **,
*** next to a coefficient indicate significance level of 10%, 5%, 1%, respectively. Please refer to the Appendix A for
the variables’ measurement.

The negative coefficients on ESGDS confirm that corporate sustainable disclosure en-
hances the investment efficiency of Saudi listed firms, and it is a great determinant of it (adj.
R sq. of 22 percent and 21 percent). This finding might be because the introduction of sus-
tainable disclosure leads to higher accounting quality by enhancing reporting transparency
and involving more comparability, which results in reducing information asymmetry for
shareholders. Therefore, the greater level of non-financial information reported can per-
mit shareholders to compare value-creating investment projects with value-destroying
investment projects and improve management’s investment strategies [20,21]. Sustainable
disclosure offers a variety of benefits for investors. In fact, comprehensive and timely
sustainable information helps to decrease the investment risk. These results confirm our
hypothesis H.1, in that a greater propensity for ESG-related disclosure of Saudi public firms
promotes investment efficiency.

For the control variables, the coefficients associated with ownership concentration
(OWNER) and boardroom size (BSIZE) are negative and statistically significant for both
groups. Drawing on agency and stakeholder theories, the boardroom is found to play
a major role in organizational decision-making. The findings could be then attributed
to the idea that corporations with an effective governance structure will have managers
make investment decisions that aligned with shareholders’ interests and long-term firm
value, resulting in better firm performance [39,40]. Ownership structure is an important
mechanism of corporate governance, mainly in determining agency conflicts due to the
separation of ownership and control [41]. The presence of the Big4 is found to decrease
corporate investment inefficiency. The coefficients on BIG are negative and statistically
significant at the 1 percent level for the two groups. Thus, Big4 audit firms bring better
services in terms of quality by taking advantage of information production. The highest
quality of information production offered by the Big4 services provide companies with
more accurate information, for an efficient investing decision. Since the Big4 have a
reputation to maintain, they have strict standards that help eliminate any opportunistic
managerial behavior. We may also conclude from the findings that the Big4 function is
trusted by both investors and creditors, which is anticipated to help manage the access of
companies to external financing, and therefore a stronger investment. The results show that
firm performance measured by ROA has a negative and significant impact on investment
inefficiency. Therefore, firm performance is improved with investment efficiency.
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To test for H1.1, H1.2, and H1.3, we re-ran the research model using a parametric
measure for investment efficiency and the results are reported in Table 5. We used a
parametric measure as a proxy for investment inefficiency, which is the amount of excess
investment in assets from the residual of the equation (Equation (5)) of sales growth [42–44].

Table 5. Investment inefficiency, aggregate ESG score, and ESG components of the overall sample
(testing H1.1, H1.2, and 1.3).

Aggregate ESG
Score

Environmental Disclosure
Score (Equation (2))

Social Disclosure
Score (Equation (3))

Governmental Disclosure
Score (Equation (4))

Constant 0.257 **
(2.30)

0.197 **
(2.18)

0.188 **
(2.20)

0.195 **
(2.25)

ESGDS −0.052 **
(−2.09)

ENVS −0.063 **
(−2.12)

SOCIALS −0.097 ***
(−2.61)

GOVS −0.078 **
(−2.10)

SGROWTH 0.298
(1.23)

0.175
(1.10)

0.180
(1.19)

0.194
(1.22)

FSIZE 0.183
(1.51)

0.121
(1.55)

0.137
(1.38)

0.175
(1.47)

BSIZE −0.177 **
(−2.12)

−0.149 *
(−1.82)

−0.214 **
(−2.22)

−0.186 *
(−1.79)

LEV 0.092
(1.36)

0.076
(1.44)

0.081
(1.46)

0.098
(1.52)

OWNER −1.078 *
(−1.91)

−1.154 *
(−1.82)

−1.257 *
(−1.79)

−1.195 **
(−2.07)

BIG −0.081 ***
(−2.67)

−0.074 ***
(−2.72)

−0.089 ***
(−3.10)

−0.067 ***
(−3.05)

ROA −0.072 **
(−2.21)

−0.062 **
(−2.23)

−0.057 ***
(−2.58)

−0.081 **
(−2.25)

Year dummies Included Included Included Included
Industry dummies Included Included Included Included

Adj R-squared (%) 22 20 23 22

This table reports the impact of the aggregate ESGD score and its separated components on the level of invest-
ment inefficiency for the overall sample. ESGDS is the corporate sustainability disclosure score; ENVS is the
environmental disclosure score; SOCIALS is the social disclosure score; GOVS is the governmental disclosure
score; SGROWTH is the sales growth; FSIZE is the firm size; BSIZE is the board of directors’ size; LEV is the
firm’s debt level; OWNER is the ownership concentration; BIG is a Big4 audit firm; ROA is the firm’s perfor-
mance. All variables were Winsorized at the 1% and 99% levels to mitigate the effect of outliers. *, **, *** next
to a coefficient indicate significance level of 10%, 5%, 1%, respectively. Please refer to the Appendix A for the
variables’ measurement.

The residual (error term) of the investment equation, correspond to the investment
deviation, which is either over- or under-investment. Therefore, this residual does not
determine if a business over- or under-invests (unobservable characteristic). However,
it determines if it is more or less likely to over- or under-invest compared to all other
businesses in the same industry each year. A positive residual means that the company
is making investments at an elevated rate than estimated according to the sales growth;
hence, it over-invests. In turn, a negative residual presumes that a real investment is lower
than the required level, indicating an under-investment. We set a dependent variable as
a proxy for investment deviation by multiplying the absolute value of the residuals by
negative 1 (−1), since both over- and under-investment reveal an unfavorable sign about
the efficiency degree.

First, the negative coefficient on ENVS (β = −0.063) proves that reporting environ-
mental non-financial information, referring to how a corporation behaves as a steward
of nature (e.g., include carbon emissions, waste management, water management, raw
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material sourcing, and climate change vulnerability), reduces investment inefficiency (over-
investing and under-investing decisions). This coefficient is significant at the 5 percent
level. It confirms our first sub-hypothesis H1.1. Second, the negative coefficient on SO-
CIALS (γ = −0.097) proves that reporting social non-financial information, exploring how
corporations handle relations with employees, customers, and the whole society (e.g., CSR
practices, labor management, data privacy, general security, health, safety, addressing racial
injustice, diversity, and equity), decreases the corporate investment inefficiency level. This
result confirms our second sub-hypothesis H1.2. Finally, the negative coefficient on GOVS
(δ = −0.078) demonstrates that reporting non-financial information regarding corporate
governance practices, is negatively associated with corporate investment inefficiency. This
category of disclosure implies issues related to business ethics, leadership, executive pay,
audits, internal controls, intellectual property protection, and shareholder rights. This
outcome confirms our third sub-hypothesis H1.3.

We employed OLS estimation for linear panel data models; however, there still is
a possible endogeneity problem in the link between investment inefficiency and ESG
disclosure extent. Thus, we evaluated the robustness of our main results. We re-ran the
research models using a firm fixed effect to control for endogeneity due to time-invariant
omitted variables. We found the same results and the conclusions remain unchanged.

5. Conclusions and Contributions

Sustainable investing is about investing in development and distinguishing that firms
resolving the world’s biggest challenges should be best placed to develop. It is about
pioneering best practices of doing business and producing the force to inspire more and
more businesses to opt into the future.

With the mixture of traditional investment methods with environmental, social, and
governance (ESG) concerns, firms take a sustainable approach in pursuing their investment
goals. This article examined the association between ESG disclosure extent and investment
efficiency, a value-added corporate activity that is crucial to firm viability and profitability.
To test the research hypothesis, we selected a sample of 25 Saudi listed firms from 2014 to
2021. The choice of the Kingdom of Saudi Arabia is explained by the following reasons:
Saudi Arabia was described as the “giant of the Middle East”; it has a suitable commercial
environment distinguished by a promising degree of competitiveness, a developed judi-
cial system, and a robust investment environment. Furthermore, Saudi Arabia has been
classified as the 11th most powerful country worldwide and first in the Islamic and Arab
world, according to numerous aspects such as political stability, economic impact, defense
budget, state weapons, scientific alliances, military power, and global influence (2021′s
annual ranking by CEOWORLD magazine). The Saudi stock market also is among those in
the developing world that has been consistently reporting high development, particularly
in the Middle East and Asia. Based on the DEA approach, an OLS regression analysis
shows that the three pillars of the ESG score are associated negatively with investment
inefficiency. This result holds for both under-investing and over-investing firms.

To date, limited research efforts have been directed towards the investigation of the
link between nonfinancial disclosure and corporate investment decisions in the Saudi
Arabian context. The outcomes of this research extend the literature about the relationship
between investment efficiency and sustainable reporting. They provide confirmation of the
importance of ESG reporting as a key driver of enhanced corporate investment and support
the existent literature based on the impact of ESG reporting on under- and over-investment
of Saudi indexed firms and bring additional evidence for the Middle East region in terms of
sustainable development. Regulators, policymakers, and standard-setters may find these
results interesting as they signal the importance of launching the disclosure guidelines
to raise awareness on the importance of ESG within the Saudi capital market (e.g., the
efforts of the Saudi Exchange). Additionally, this study may offer suggestions for firm
management concerning the importance of ESG disclosure in enhancing firm investment
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decisions. Finally, our findings may be beneficial for investors when evaluating corporate
investment and decision-making strategies.

Our contributions may have two limitations, associated with the restrictions imposed
by the research context. First, a limit of studying an emerging market is that data are
limited. Consequently, we do not have access to some possible control variables used
in prior studies. Second, a small number of firms represents Saudi Arabia. Moreover,
sustainable reporting is a new field in this country, although it has been initiated with the
Kingdom Vision of 2030. These constraints should not hide the significant findings found
in this work.

We end with future research directions. In fact, this work does not suggest an exhaus-
tive list of all potential investment efficiency measures. Accordingly, an investigation of
other proxies is left to future works. Additionally, we suggest reporting the effect of ESG
for each sector separately, to observe which sector is most impacted. Such a finding would
be important and would convey a critical message to policymakers.
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Conflicts of Interest: The author declares no conflict of interest.

Appendix A

Table A1. Variables measurement.

Variables Symbol Description Data Source

Investment Efficiency INVEST Residual from an investment equation
(Equation (5)). Thomson Reuters Eikon

Corporate Sustainability
Disclosure Score ESGDS The equally weighted average of the environmental,

social and governance scores for each observation. Thomson Reuters Eikon

Firm Size FSIZE Natural logarithm of total assets. Thomson Reuters Eikon
Board Size BSIZE Number of members in the board. Thomson Reuters Eikon
Firm Leverage Level LEV Long-term liabilities divided by lagged total assets. Annual Reports

Ownership Concentration OWNER Sum of equity shares held by the three largest
shareholders. Thomson Reuters Eikon

Auditor Reputation BIG
Indicator variable takes the value of 1 if the
company is audited by at least one of the Big4 audit
firm; 0 otherwise.

Annual Reports

Firm Performance ROA Income before extraordinary items divided by total
assets. Thomson Reuters Eikon

References
1. Krüger, P. Corporate goodness and shareholder wealth. J. Financ. Econ. 2015, 115, 304–329. [CrossRef]
2. Myers, S.C.; Majluf, N.S. Corporate financing and investment decisions when firms have information that investors do not have.

J. Financ. Econ. 1984, 13, 187–221. [CrossRef]
3. Spence, M. Job market signaling. Q. J. Econ. 1973, 87, 355–374. [CrossRef]
4. Lang, L.; Ofek, E.; Stulz, R. Leverage, investment and firm growth. J. Financ. Econ. 1996, 40, 3–29. [CrossRef]
5. Cho, S.Y.; Lee, C.; Pfeiffer, R.J., Jr. Corporate social responsibility performance and information asymmetry. J. Account. Public

Policy 2013, 32, 71–83. [CrossRef]
6. Hamrouni, A.; Bouattour, M.; Ben Farhat Toumi, N.; Boussaada, R. Corporate social responsibility disclosure and information

asymmetry: Does boardroom attributes matter? J. Appl. Account. Res. 2021, 23, 897–920. [CrossRef]
7. Naqvi, S.K.; Shahzad, F.; Rehman, I.U.; Qureshi, F.; Laique, U. Corporate social responsibility performance and information

asymmetry: The moderating role of analyst coverage. Corp. Soc. Responsib. Environ. Manag. 2021, 28, 1549–1563. [CrossRef]
8. Deegan, C. Introduction: The legitimising effect of social and environmental disclosures—A theoretical foundation. Account.

Audit. Account. J. 2002, 15, 282–311. [CrossRef]

http://doi.org/10.1016/j.jfineco.2014.09.008
http://doi.org/10.1016/0304-405X(84)90023-0
http://doi.org/10.2307/1882010
http://doi.org/10.1016/0304-405X(95)00842-3
http://doi.org/10.1016/j.jaccpubpol.2012.10.005
http://doi.org/10.1108/JAAR-03-2021-0056
http://doi.org/10.1002/csr.2114
http://doi.org/10.1108/09513570210435852


Sustainability 2022, 14, 13984 12 of 13

9. Meseguer-Sánchez, V.; Gálvez-Sánchez, F.J.; López-Martínez, G.; Molina-Moreno, V. Corporate social responsibility and sustain-
ability. A bibliometric analysis of their interrelations. Sustainability 2021, 13, 1636. [CrossRef]

10. Harymawan, I.; Nasih, M.; Agustia, D.; Putra, F.K.G.; Djajadikerta, H.G. Investment efficiency and environmental, social, and
governance reporting: Perspective from corporate integration management. Corp. Soc. Responsib. Environ. Manag. 2022, 29,
1186–1202. [CrossRef]

11. Attig, N.; Fong, W.F.; Gadhoum, Y.; Lang, L.H.P. Effects of large shareholding on information asymmetry and stock liquidity.
J. Bank. Financ. 2006, 30, 2875–2892. [CrossRef]

12. Cui, J.; Jo, H.; Na, H. Does Corporate Social Responsibility Affect Information Asymmetry? J. Bus. Ethics 2018, 148, 549–572.
[CrossRef]

13. Dhaliwal, D.S.; Li, O.Z.; Tsang, A.; Yang, Y.G. Voluntary disclosure and the cost of equity capital: The initiation of corporate social
responsibility. Account. Rev. 2012, 86, 59–100. [CrossRef]

14. Bruna, M.G.; Loprevite, S.; Raucci, D.; Ricca, B.; Rupo, D. Investigating the marginal impact of ESG results on corporate financial
performance. Financ. Res. Lett. 2022, 47, 102828. [CrossRef]

15. Xie, J.; Nozawa, W.; Yagi, M.; Fujii, H.; Shunsuke Managi, S. Do environmental, social, and governance activities improve
corporate financial performance? Bus. Strategy Environ. 2018, 28, 286–300. [CrossRef]

16. Elkington, J. Cannibals with Forks: The Triple Bottom Lines of 21st Century Business, 2nd ed.; Capstone Publishing Ltd.: Oxford,
UK, 1998.

17. Suchman, M.C. Managing legitimacy: Strategic and institutional approaches. Acad. Manag. Rev. 1995, 20, 571–610. [CrossRef]
18. Gray, R.; Owen, D.; Adams, C.A. Some theories for social accounting? A review essay and a tentative pedagogic categorisation of

theorisations around social accounting. Sustain. Environ. Perform. Discl. 2009, 4, 1–54. [CrossRef]
19. Gray, R.; Owen, D.; Adams, C.A. Accounting and Accountability: Changes and Challenges in Corporate Social and Environmental

Reporting; Prentice Hall: Hemel, UK, 1996.
20. Leuz, C.; Verrecchia, R.E. The Economic Consequences of Increased Disclosure. J. Account. Res. 2000, 38, 91–124. [CrossRef]
21. Li, D.; Zhang, L. Does q-theory with investment frictions explain anomalies in the cross section of returns? J. Financ. Econ. 2010,

98, 297–314. [CrossRef]
22. Ellili, N.O.D. Impact of ESG disclosure and financial reporting quality on investment efficiency. Corp. Gov. 2022, 22, 1094–1111.

[CrossRef]
23. Hai, M.; Fang, Z.; Li, Z. Does Business Group’s Conscious of Social Responsibility Enhance its Investment Efficiency? Evidence

from ESG Disclosure of China’s Listed Companies. Sustainability 2022, 14, 4817. [CrossRef]
24. Pedersen, L.H.; Fitzgibbons, S.; Pomorski, L. Responsible investing: The ESG-efficient frontier. J. Financ. Econ. 2022, 142, 572–597.

[CrossRef]
25. Cheng, M.; Dhaliwal, D.; Zhang, Y. Does investment efficiency improve after the disclosure of material weaknesses in internal

control over financial reporting? J. Account. Econ. 2013, 56, 1–18. [CrossRef]
26. Lai, S.; Liu, C.; Wang, T. Increased disclosure and investment efficiency. Asia Pac. J. Account. Econ. 2014, 21, 308–327. [CrossRef]
27. Zhong, M.; Gao, L. Does corporate social responsibility disclosure improve firm investment efficiency? Evidence from China. Rev.

Account. Financ. 2017, 16, 348–365. [CrossRef]
28. Guttman, I.; Meng, X. The Effect of Voluntary Disclosure on Investment Inefficiency. Account. Rev. 2018, 96, 199–223. [CrossRef]
29. Beston, G.J. Branch banking and economies of scale. J. Financ. 1965, 20, 312–331. [CrossRef]
30. Berger, A.N.; Hancock, D.; Humphrey, D.B. Bank efficiency derived from the profit function. J. Bank. Financ. 1993, 17, 317–347.

[CrossRef]
31. Boubaker, S.; Houcine, A.; Ftiti, Z.; Masri, H. Does audit quality affect firms’ investment efficiency? J. Oper. Res. Soc. 2018, 69,

1688–1699. [CrossRef]
32. Wheelock, D.C.; Wilson, W. Why do banks disappear? The determinants of U.S. bank failures and acquisitions. Rev. Econ. Stat.

2000, 82, 127–138. [CrossRef]
33. Cheng, M.M.; Green, W.J.; Ko, J.C.W. The Impact of Strategic Relevance and Assurance of Sustainability Indicators on Investors’

Decisions. A. J. Pract. Theory 2015, 34, 131–162. [CrossRef]
34. El Ghoul, S.; Guedhami, O.; Kwok, C.C.Y.; Mishra, D.R. Does corporate social responsibility affect the cost of capital? J. Bank.

Financ. 2011, 35, 2388–2406. [CrossRef]
35. Sharfman, M. The construct validity of the Kinder, Lydenberg and Domini social performance ratings data. J. Bus. Ethics 1996, 15,

287–296. [CrossRef]
36. Waddock, S.A.; Graves, S.B. The corporate social performance—Financial performance link. Strateg. Manag. J. 1997, 18, 303–319.

[CrossRef]
37. Bamahros, H.M.; Alquhaif, A.; Qasem, A.; Wan-Hussin, W.N.; Thomran, M.; Al-Duais, S.D.; Shukeri, S.N.; Khojally, H.M.A.

Corporate Governance Mechanisms and ESG Reporting: Evidence from the Saudi Stock Market. Sustainability 2022, 14, 6202.
[CrossRef]

38. Gujarati, D. Basic Econometrics, 4th ed.; McGraw Hill: New York, NY, USA, 2003.
39. Athari, S.A.; Bahreini, M. The impact of external governance and regulatory settings on the profitability of Islamic banks: Evidence

from Arab markets. Int. J. Financ. Econ. 2021, 1, 1–24. [CrossRef]

http://doi.org/10.3390/su13041636
http://doi.org/10.1002/csr.2263
http://doi.org/10.1016/j.jbankfin.2005.12.002
http://doi.org/10.1007/s10551-015-3003-8
http://doi.org/10.2308/accr.00000005
http://doi.org/10.1016/j.frl.2022.102828
http://doi.org/10.1002/bse.2224
http://doi.org/10.2307/258788
http://doi.org/10.1108/S1479-3598(2010)0000004005
http://doi.org/10.2307/2672910
http://doi.org/10.1016/j.jfineco.2010.06.001
http://doi.org/10.1108/CG-06-2021-0209
http://doi.org/10.3390/su14084817
http://doi.org/10.1016/j.jfineco.2020.11.001
http://doi.org/10.1016/j.jacceco.2013.03.001
http://doi.org/10.1080/16081625.2012.741791
http://doi.org/10.1108/RAF-06-2016-0095
http://doi.org/10.2308/tar-2018-0749
http://doi.org/10.1111/j.1540-6261.1965.tb00212.x
http://doi.org/10.1016/0378-4266(93)90035-C
http://doi.org/10.1080/01605682.2018.1489357
http://doi.org/10.1162/003465300558560
http://doi.org/10.2308/ajpt-50738
http://doi.org/10.1016/j.jbankfin.2011.02.007
http://doi.org/10.1007/BF00382954
http://doi.org/10.1002/(SICI)1097-0266(199704)18:4&lt;303::AID-SMJ869&gt;3.0.CO;2-G
http://doi.org/10.3390/su14106202
http://doi.org/10.1002/ijfe.2529


Sustainability 2022, 14, 13984 13 of 13

40. Masud, M.A.K.; Nurunnabi, M.; Bae, S.M. The Effects of Corporate Governance on Environmental Sustainability Reporting:
Empirical Evidence from South Asian Countries. Asian J. Sustain. Soc. Responsib. 2018, 3, 1–26. [CrossRef]

41. Jensen, M.C.; Meckling, W.H. Theory of the firm: Managerial behavior, agency costs and ownership structure. J. Financ. Econ.
1976, 3, 305–360. [CrossRef]

42. Biddle, G.C.; Hilary, G.; Verdi, R.S. How does financial reporting quality relate to investment efficiency? J. Account. Econ. 2009, 48,
112–131. [CrossRef]

43. Chen, F.; Hope, O.-K.; Li, Q.; Wang, X. Financial reporting quality and investment efficiency of private firms in emerging markets.
Account. Rev. 2011, 86, 1255–1288. [CrossRef]

44. Hubbard, R.G. Capital-market imperfections and investment. J. Econ. Lit. 1998, 36, 193–225.

http://doi.org/10.1186/s41180-018-0019-x
http://doi.org/10.1016/0304-405X(76)90026-X
http://doi.org/10.1016/j.jacceco.2009.09.001
http://doi.org/10.2308/accr-10040

	Introduction 
	Conceptual Framework and Hypothesis Development 
	Sustainable Developments in Saudi Arabia 
	Hypothesis Development 

	Research Methodology 
	Sample Selection 
	Measurements 
	Corporate-Level Investment Inefficiency 
	Corporate Sustainability Disclosure Measure (ESGDS) 


	Empirical Findings and Discussions 
	Descriptive and Multicollinearity Analysis 
	Empirical Results and Discussions 

	Conclusions and Contributions 
	Appendix A
	References

