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Abstract: This study investigates the relationship between corporate cash holdings and investment
efficiency, with a focus on how COVID-19 and the presence of women directors may influence this
relationship. Using data from Indonesian public companies during the COVID-19 period, comprising
2350 firm-year observations, we employ fixed-effect regression models with industry and year
controls to test our hypotheses. Robustness and endogeneity tests are conducted to ensure the
reliability of our findings. Our research reveals that companies with larger cash reserves tend to
experience decreased investment efficiency during the COVID-19 crisis. Moreover, the negative
impact of substantial cash reserves on investment efficiency is exacerbated by the presence of female
directors on the board. However, our findings also suggest that female directors can mitigate the
adverse effects of excessive cash reserves on a company’s investment efficiency, particularly during
unforeseen economic challenges such as the pandemic.
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Do companies that maintain high levels of cash regularly contribute to improved
investment efficiency? Additionally, does the presence of female directors on the board
influence policies related to excess cash and enhance investment effectiveness? Recently, the
financial and corporate investment sectors were shaken by an economic crisis that almost

Corporate Cash Holdings and
Investment Efficiency: Do Women
Directors and Financial Crisis

Matter? Journal of Risk and Financial

Management 17: 311. https://
doi.org/10.3390/jrfm17070311

Academic Editor: Abdullahi
Dahir Ahmed

occurred, impacting the global economy (Batuman et al. 2022; Qu et al. 2022; Deng and
Zhao 2022). The COVID-19 pandemic, as a global issue, significantly altered the investment
landscape, causing cash management challenges for many companies (De Vito and Gomez
2020; Zheng 2022). The crisis has caused some companies to hold excessive cash reserves

that can lead to complex effects on a company’s investment efficiency.

Maintaining robust cash reserves is crucial for companies to weather sudden economic
disruptions and uncertainties, such as those encountered during the COVID-19 pandemic.
Firms with ample cash on hand can more easily navigate emergencies, including abrupt
revenue declines or escalating operating costs (Arslan-Ayaydin et al. 2014). Moreover, a
surplus of cash allows for companies to seize unexpected investment opportunities, such
as acquisitions or business expansions, highlighting their resilience during tough economic
periods. Beyond managing short-term crises, substantial cash reserves enhance a company’s
reputation among investors, creditors, and other stakeholders, signaling sound financial
management and effective risk control (Quah et al. 2021; Rocca et al. 2019). However, the
relationship between cash reserves and investment efficiency is complex. While some
studies suggest that substantial cash holdings help firms avoid bankruptcy and continue
Attribution (CC BY) license (https://  investing despite market turbulence, others argue that excessive cash reserves may signal
creativecommons.org/licenses/by/  a lack of profitable investment opportunities (Jayakody et al. 2023; E1 Ghoul et al. 2023).
40/). This can lead companies to miss out on high-return projects, ultimately reducing long-term
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investment productivity and affecting shareholder value. Therefore, understanding the
balance between maintaining sufficient cash reserves and ensuring efficient investment is
essential for corporate financial strategy, especially in times of economic uncertainty.

During financial crises, such as the COVID-19 pandemic, maintaining high levels of
cash is essential for corporate resilience, yet it presents a complex impact on investment
efficiency (Bhuiyan and Hooks 2019). Companies with substantial cash reserves can better
withstand economic shocks, manage disruptions, and seize investment opportunities, but
they also risk overinvestment in low-return projects and inefficiencies due to agency costs.
Prior research suggests the presence of female directors on corporate boards can signifi-
cantly influence cash management policies and enhance investment efficiency (Houge et al.
2023; Gull et al. 2018). Female directors bring diverse perspectives, improve governance,
and promote prudent risk management, which is crucial during crises. Their generally
risk-averse nature ensures that cash is judiciously allocated to high-return investments,
balancing the need for liquidity with strategic investment (Mnif and Cherif 2020; Cahyono
et al. 2023b). This diversity in boardroom decision-making fosters comprehensive risk
assessments and strategic agility, enabling firms to navigate financial stress effectively.
Thus, firms with balanced cash reserves and diverse boards are more resilient, leveraging
their liquidity and governance structures to adapt swiftly to market changes and main-
tain investment efficiency (Sun et al. 2012; Trinh et al. 2022). This synergistic relationship
highlights the importance of gender diversity in corporate governance, particularly in
enhancing firm performance and resilience during economic downturns.

This study was conducted in Indonesia, a country distinguished by its pronounced
differences in perspectives compared to other developing nations (Duong et al. 2020;
Benlemlih and Bitar 2018). These differences are evident across social, economic, cultural,
and political domains (Khan 2022; Bhutta et al. 2022; Jones et al. 2022). Indonesia’s capital
market possesses unique characteristics that provide valuable insights to international
audiences regarding enhanced investment prospects and funding opportunities (Moin et al.
2020; Goodell et al. 2021a; Guizani and Abdalkrim 2022). With a large population and a
rapidly expanding middle class, Indonesia’s consumer market is growing, driving demand
for a wide range of goods and services (Harris and Li 2021). This trend presents promising
investment opportunities in sectors such as retail, technology, manufacturing, and financial
services (Tang and Zhang 2020).

Utilizing a sample of Indonesian public companies with a total of 2456 firm-year ob-
servations during 2010-2021, we examine the relationship between corporate cash holdings
and investment efficiency, moderated by the presence of female directors on the board. Our
study found that companies with higher corporate cash holdings tended to experience a
decline in investment efficiency during the COVID-19 crisis period. Additionally, these
results show that the negative impact of high cash holdings on investment efficiency is
mitigated when there are female directors in the boardroom. Furthermore, these findings
suggest that the presence of female directors on the board can play an important role
in mitigating the adverse impact of excessive cash accumulation on a company’s ability
to invest efficiently, especially when facing unexpected economic challenges such as the
pandemic crisis. The implication is that gender diversity in corporate decision-making
can help strike a balance between maintaining liquidity through large cash reserves and
ensuring effective utilization of funds for long-term growth.

This study makes several significant contributions to the existing literature. First,
while previous research has explored the general relationship between cash holdings and
investment efficiency, our study provides nuanced insights into how this relationship
changes during economic crises like COVID-19. We found that both cash holdings and in-
vestment efficiency actually decreased during the pandemic, highlighting the complexities
of managing cash reserves in turbulent times (Sheu and Lee 2012; Sikveland et al. 2022).
Second, our research extends the literature on gender diversity in corporate governance
by demonstrating that the presence of female directors can mitigate the negative impacts
of economic crises on cash holdings and investment efficiency. This finding emphasizes
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the tangible contributions that women in leadership positions can make to a company’s
performance and resilience (Adams and Ferreira 2009; Dezst and Ross 2012). Third, by
focusing on Indonesian public companies, our study provides valuable insights into the
unique characteristics of an emerging market. Indonesia’s distinctive social, economic,
cultural, and political contexts offer a rich backdrop for understanding how different per-
spectives influence corporate behavior and investment strategies (Moin et al. 2020; Goodell
et al. 2021b; Guizani and Abdalkrim 2022).

This paper will be processed as follows: Section 2 explains the literature review and
hypothesis development. Section 3 reports the data and research methods. Section 4
presents empirical results and discussion. Section 5 is the conclusion.

2. Literature Review and Hypothesis Development

Previous studies have demonstrated that cash holdings significantly impact invest-
ment efficiency. High levels of cash reserves within a company can affect its ability to
allocate resources effectively (He and Wintoki 2016; Soesanto and Wijaya 2022; Tang and
Zhang 2020). When a company holds excessive unproductive cash, it may hinder growth
and reduce opportunities for more profitable investments. Researchers have found that
excessive cash holdings can lead to agency problems and inefficient cash use, contributing
to investment inefficiency (Biddle et al. 2009; Sheu and Lee 2012). Ozkan (2002) noted
that cash reserves are crucial for stimulating growth (Cahyono et al. 2024). Therefore, it is
important to determine the optimal level of cash holdings. Too much cash can lead to un-
derutilization or investment in less profitable projects, decreasing asset returns. Conversely,
too little cash can restrict a company’s ability to take advantage of profitable investment
opportunities.

The asymmetric information perspective suggests that managers act in the share-
holders’ interest (Chen et al. 2020). This happens because the information gap between
principals (shareholders) and agents (managers) leads to higher costs for financing and
project selection (Myers and Majluf 1984). As a result of these higher costs, managers might
pass up good investment opportunities (Benlemlih and Bitar 2018). On the other hand,
the agency view argues that managers often pursue their own interests (Chen et al. 2020).
Jensen and Meckling (1976) explain that managers aim to take advantage of investment
opportunities to generate wealth, not just for the shareholders. This can lead to agency
problems and result in inefficient investments (Lang et al. 1991; Blanchard et al. 1994;
Benlemlih and Bitar 2018). Therefore, we propose that cash holdings may have a positive
relationship with company investments, supporting our hypothesis as follows:

Hypothesis 1. Ceteris paribus, corporate cash holdings are positively related to investment
efficiency.

Previous research shows that the economic crisis caused by COVID-19 affects invest-
ment efficiency through various complex mechanisms (Yip et al. 2022; Yang et al. 2017).
Financial market disruptions, changes in consumer behavior, and increased business un-
certainty can impact how companies allocate resources for investment. During crises like
the COVID-19 pandemic, companies often face declining revenue and cash flow while
operational and financial costs remain stable or even rise (Liu et al. 2022a; Chen and Liu
2023). In this scenario, investment decisions become crucial as companies must prioritize
the use of limited resources.

Disruptions in supply, demand, and distribution can alter corporate investment plans
(Anagnostopoulou et al. 2023; Amess et al. 2015; Aksar et al. 2022). Changes in consumer
preferences, industry trends, and production capacity can force companies to adjust or
halt planned investments. This can decrease investment efficiency in the short term, as
projects expected to yield optimal outcomes might be delayed or canceled (Matejic et al.
2022). High uncertainty also affects the risk evaluation and returns of investment projects
(Alnori and Bugshan 2022; Alkhataybeh et al. 2022). Companies might prefer safer, lower-
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risk investments over riskier ones with higher potential returns, impacting their overall
investment portfolio and resource allocation. Based on this understanding, we propose the
following hypothesis:

Hypothesis 2. Ceteris paribus, the economic crisis due to COVID-19 has an impact on investment
efficiency.

The COVID-19 crisis has significantly influenced the relationship between cash holding
and investment efficiency in various and sometimes conflicting ways. Previous studies
have indicated that the pandemic’s effects can alter how companies manage their cash
reserves and investment decisions (Arslan-Ayaydin et al. 2022). On one hand, the pandemic
has made many companies more cautious in their financial management. Due to high
economic uncertainty and potential revenue declines, some companies have increased
their cash reserves as a safety measure (Abed et al. 2022; Ahiadorme et al. 2018). In this
scenario, the relationship between cash holding and investment efficiency may become
more positive, as companies prioritize maintaining liquidity and stability. On the other
hand, the pandemic has also brought unprecedented challenges. Sharp revenue decreases
in certain industries have made it difficult for some companies to meet their financial
needs (Ardianto et al. 2024; Phan et al. 2019). Therefore, these companies might reduce
investments or halt ongoing projects, which can harm investment efficiency in the short
term.

Several studies suggest that during economic crises, the relationship between cash
reserves and investment efficiency can be influenced in complex and sometimes contra-
dictory ways (Lang et al. 1991; Blanchard et al. 1994; Benlemlih and Bitar 2018). Economic
downturns typically increase market uncertainty and risk, leading companies to prioritize
liquidity and maintain larger cash reserves as a safety net against instability. In such sce-
narios, having ample cash reserves can positively affect investment efficiency by allowing
companies to survive and retain financial flexibility during challenging times (Blanchard
et al. 1994).

However, excessive accumulation of cash reserves can hinder investment efficiency.
Companies overly focused on maintaining high liquidity might miss out on more profitable
investment opportunities (Arianpoor and Mehrfard 2022; Brahmana and Kontesa 2023).
This risk increases if a very conservative cash management policy reduces funding for
potentially higher-yielding projects in the future. In such cases, the connection between
cash reserves and investment efficiency could become negative. Therefore, we suspect that
the impact of the COVID-19 economic crisis on corporate cash holdings and investment
efficiency may vary inconsistently:

Hypothesis 3. Ceteris paribus, the economic crisis due to COVID-19 has an impact on the
relationship between corporate cash holdings and investment efficiency.

Past research indicates that having a diverse gender composition on corporate boards
can significantly impact their operations (Atif et al. 2019). Wan Ismail et al. (2023) found that
boards with female members tend to be more careful and thorough in managing financial
policies. Women directors often contribute unique viewpoints and a broader outlook on
risk, sustainability, and corporate governance (Ningsih et al. 2023; Roychowdhury et al.
2019).

Previous research suggests that having female directors on corporate boards can
improve investment efficiency through various positive mechanisms (Loukil and Yousfi
2016; Atif et al. 2019; Wan Ismail et al. 2023). This study explores how gender diversity
impacts corporate investment decisions. One key benefit is that female directors bring
diverse perspectives and risk assessments to the table (Cambrea et al. 2020). Their different
experiences and leadership styles foster inclusive discussions and evaluations of investment
projects, leading to more balanced and informed decisions. Additionally, gender diversity
can enhance group dynamics by encouraging thorough discussions, improving risk and
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opportunity identification, and reducing the risk of “groupthink” that can hinder the critical
evaluation of investments. Therefore, we propose the following hypothesis:

Hypothesis 4. Ceteris paribus, the presence of female directors influences the relationship between
corporate cash holdings and investment efficiency.

Female directors can help counteract reduced investment efficiency caused by holding
cash during the COVID-19 economic crisis. They contribute diverse perspectives and
decision-making approach, which research suggests can improve risk assessment in uncer-
tain times. Specifically, during economic crises, female directors may offer valuable insights
into evolving market trends and consumer preferences, thereby mitigating negative impacts
on investment efficiency (Sarang et al. 2021; Wu et al. 2022).

Diversity in leadership benefits companies by enhancing their sensitivity to changing
customer needs and behaviors. This, in turn, helps companies adjust their investment
strategies more effectively. Female directors, for instance, contribute uniquely to risk
assessment. Research indicates that women often exhibit a more cautious approach to
risk, influencing how investment projects are chosen and managed (Lee et al. 2023; Zou
et al. 2021). This cautious stance can be particularly advantageous during economic crises,
steering companies away from overly speculative ventures and towards more solidly
grounded options (Lei et al. 2022).

Furthermore, studies suggest that having women in leadership roles on corporate
boards can promote policies that are more sustainable and focused on the long term (Li et al.
2020; Li et al. 2021). This could translate into decisions that consider the broader impacts of
investments, even in times of crisis. Such an approach helps companies stay committed to
their long-term goals and avoid making choices solely for short-term gains (Liu et al. 2022a).
Therefore, having female directors can help mitigate the negative effects on investment
efficiency caused by holding onto cash during economic crises like the one triggered by
COVID-19 (Liu et al. 2022b). However, it is essential to note that these effects can vary
depending on factors such as the directors” experiences, backgrounds, and individual traits.

Hypothesis 5. Ceteris paribus, the presence of a female director can reduce the negative impact of
decreasing investment efficiency on cash holdings during the economic crisis due to COVID-19.

3. Data and Research Methods
3.1. Data and Sample

The study examined companies listed on the Indonesia Stock Exchange from 2010 to
2021, using data from their annual reports. To ensure data quality, specific criteria were
applied: companies lacking complete investment efficiency data were initially excluded,
along with those missing control variables. This process resulted in a final sample of
2721 companies observed annually throughout the study period (Table 1). To mitigate the
impact of outliers and extreme values, all continuous variables in the dataset underwent
winsorization, which adjusts extreme values at the 1st and 99th percentiles. This method
aims to minimize potential distortions in the data caused by unusually high or low values.
This study used STATA 17.0 software and utilized fixed-effect regression to data analysis
techniques using industry-fixed effects and year-fixed effects.
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Table 1. Samples distribution according to overinvestment and underinvestment.
SIC Underinvestment Overinvestment Total
N % N % N %
(SIC 0) Agriculture, 100 60% 68 40% 168 100%
Forestry, and Fisheries
(SIC 1) Mining 228 58% 166 42% 394 100%
(SIC 2) Construction Industries 352 50% 358 50% 710 100%
(SIC 3) Manufacturing 300 62% 181 38% 481 100%
(SIC 4) Transportation, o o o
Communications, and Utilities 294 68% 138 32% 432 100%
(SIC 5) Wholesale and Retail Trade 151 54% 128 46% 279 100%
(SIC 7) Service Industries 62 27% 166 73% 228 100%
(SIC 8) Hea!th, Legal, and E('iucatlonal 21 729 8 28% 29 100%
Services and Consulting
Total 1508 55% 1.213 45% 2721 100%

3.2. Variable Operationalization

The effective use of financial resources in a company involves managing and allocat-
ing funds both from within and outside the organization through appropriate financial
strategies. This study primarily investigates cash holdings, which are calculated by di-
viding cash and cash equivalents by total assets. To assess the impact of the COVID-19
pandemic, a moderating factor called COVID-19 (COV) is introduced. COV equals 1 if a
company’s fiscal year falls between 2019 and 2020, reflecting the years directly affected
by the pandemic. This research focuses on investment efficiency as the outcome variable,
which examines how companies make investment decisions to achieve a balanced approach
without leaning towards excessive or inadequate investments. Investment efficiency is
measured using a model developed by Huang (2020), with residuals derived from the
corresponding equation.

INVEST (CAPX, R&D) = B0 + p1 MTB;; — 1+ B2 SGi — 1+ B3 OCFi + p4 LEV;; — 1+ B5 LOGSALE;y — 1 +¢;; (1)

The residual values obtained are converted into absolute values and then multiplied
by —1 to ensure that the variable “absminINVEFE” reflects the company’s investment
efficiency in the negative direction. This adjustment is necessary to align the variable’s
value with the concept of investment efficiency, where a higher “absminINVEFF” value
indicates greater investment efficiency. Furthermore, this study includes several control
variables based on the previous literature. These control variables consist of board size
(BSIZE), the natural logarithm of company age (InAGE), company size measured by the
natural logarithm of total assets (FIRMSIZE), return on equity (ROE), market-to-book
ratio (MTB), property, plant, and equipment divided by total assets (PPE), and leverage
measured by liabilities divided by assets (LEV).

3.3. Empirical Specification

The analytical methods employed in this study encompass descriptive statistics, Pear-
son correlation analysis, and least square regression analysis. Prior to conducting the
analysis, it was necessary to winsorize each variable utilized in the dataset. This step was
undertaken to address the potential presence of outliers, which could adversely affect the
data distribution and lead to biased or inaccurately transcribed data. The winsorization
process involved modifying the extreme values of the variables, specifically adjusting them
to the 1st and 99th percentiles. All control variables, with the exception of the dummy
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variable, underwent winsorization in order to mitigate the impact of outliers on the data
distribution. The regression model applied in this study was a clustered regression by firm,
implemented using Stata 17.0 software. The equation model utilized in this study is as
follows:

absminINVEFF = B + 1 CASH HOLDINGS,; ; + B, COV19;; + p3 FEMDIR ; + B4 BSIZE; ; + p5s INDCOMSIZE; ; + B
LnAGELt + By FIRMSIZELt + Pg ROEi,t + B9 MTBM + P10 PPEi’t + B11 LEVi,t +e

absminINVEFF = B + B; CASH HOLDINGS; ; + p COV19;, + B3 FEMDIR; ; + 4 CASH HOLDINGSXxCOV19; ; + B35
BSIZEM + f56 INDCOMSIZEM + f.))7 LnAGEiIt + Bg FIRMSIZEM + f')g ROEi,t + f?)]() MTBi/t + 611 PPEi’t + [.’)12 LEVi,t +e
absminINVEFF = B + p; CASH HOLDINGS; ; + B, COV19;, + B3 FEMDIR; ; + 4 CASH HOLDINGSXFEMDIR; ; + B5
BSIZEi,t + B(, INDCOMSIZELt + [37 LDAGEM + BS FIRMSIZELt + [39 ROEi,t + [310 MTBi,t + 611 PPEi,t + [512 LEVi,t +e
absminINVEFF = B + 1 CASH HOLDINGS;  + , COV19;; + p3 FEMDIR; ; + p5 CASH HOLDINGSXCOV19; ¢ + B
CASH HOLDINGSXFEMDIR, ; + B¢ BSIZE; ; + 7 INDCOMSIZE; ; + Bg LnAGE; ; + o FIRMSIZE; ; + B19 ROE;; + B11
MTBi’t + Bl?. PPEi,t + [313 LEVi,t +e

where absminINVEEF is the dependent variable, CASH HOLDINGS is the independent
variable, and COV19 and FEMDIR are moderating variables. The definition and opera-
tionalization of all variables are shown in Table 2.

Table 2. Variable definition and operationalization.

Variable Definition Source
The residual value of Huang (2020)’s regression model, which is an
absminINVEFF absolute value, is multiplied by 1. This variable shows the value of Annual Report
investment efficiency
Cash Holding Cash and cash equivalents divided by total assets Annual Report
FEMDIR Dummy variables, which take a Va}ue oflifina board];oom that serves at Annual Report
least one female director, and 0 otherwise
BSIZE Natural logarithm from the total number of the board in the firms Annual Report
INDCOMSIZE The number of independent commissioners is divided by the total Annual Report
commissioner
InAGE How long the firm has been established Annual Report
FIRMSIZE Natural logarithm of total assets Annual Report
ROE Profit before tax divided by total equity ORBIS
MTB Market-to-book ratio ORBIS
PPE Plant, property, and the assets divided by total assets ORBIS
LEV Total liability divided by total assets ORBIS

4. Empirical Result and Discussion
4.1. Statistics Descriptive

The provided Table 3 displays descriptive statistics of the variables used in the research.
To mitigate extreme values, all variables underwent winsorization at the 1% and 99%
thresholds. In this study, the variable of interest is referred to as “absminINVEF”, which
measures investment efficiency using a model created by the cited author. According to the
research, INVEF scores range from a maximum of 0.000 to a minimum of —2.488, with an
average score of —0.109. These scores reflect a wide range of investment efficiency levels
among the companies. Some scores are close to zero, indicating high investment efficiency,
while others, like —2.488, indicate a lack of investment efficiency.

Furthermore, this study does not differentiate between underinvestment and overin-
vestment as its focus lies on investment efficiency determined by the company itself. The
independent variable considered in this research is “CASH HOLDING”, which measures
the proportion of cash and cash equivalents to total assets in the company. On average,
companies included in this study possess a cash ownership of 10.4% of total assets, with
a maximum value of 96.3%. A similar pattern is observed in research conducted on UK
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companies, where the average cash ownership is 9.9%, and the maximum value is 98.8%.
The variable “COV”, representing the impact of COVID-19, indicates the number of years
since the fiscal year 2019. Based on Table 3, around 25.7% of the data used in this study are
affected by COVID-19, and this variable serves as a moderator in the analysis. Furthermore,
Table 3 presents several control variables: BSIZE, INDCOMSIZE, InAGE, FIRMSIZE, ROE,
MTB, PPE, and LEV. BSIZE represents the total number of board members in the company,
with an average of eight individuals.

Table 3. Descriptive statistics.

Mean Median Minimum Maximum
absminINVEFF —0.109 —0.013 —2.488 0.000
CASH HOLDING 0.104 0.066 0.000 0.963
FEMDIR 0.575 0.000 0.000 1.000
Cov 0.257 0.000 0.000 1.000
BSIZE 8.875 8.000 4.000 21.000
INDCOMSIZE 0.382 0.333 0.000 3.000
InAGE 3.531 3.584 1.099 4.796
FIRMSIZE 27.821 28.352 14.999 32.261
ROE 0.040 0.052 —1.252 1.354
MTB 2.287 1.144 —1.685 28.113
PPE 0.381 0.349 0.000 0.932
LEV 0.530 0.492 0.052 2.661

4.2. Pearson Correlation

This research employs Pearson correlation to assess the strength of the relationship
between two variables. As demonstrated in Table 4, the research findings indicate that
absminINVEFF exhibits a negative correlation with CASH HOLDING and COV, significant
at the 10% significance level, whereas it shows a significant positive correlation at the 1%
significance level. BSIZE, INDCOMSIZE, InAGE, FIRMSIZE, ROE, and MTB also show
significant relationships. Furthermore, these findings suggest that CASH HOLDING and
COV impact investment efficiency (absminINVEFF).

Table 4. Pearson correlation.

(1] (2] 3] (4] [5] (6] [7]

[1] absminINVEFF 1.000

[2] CASH HOLDING —0.033 * 1.000

[3] FEMDIR 0.234* 0.246 **

[4] COV 0.077 *** 0.304 ** —0.013 1.000

[5] BSIZE —0.080 *** ’ 0.075 *** —0.194 *** 1.000

[6] INDCOMSIZE 0.027 0.452 * —0.015 0.121 *** —0.010 1.000

[71 InAGE —0.143 *** 0.531 *** 0.019 —0.186 *** 0.296 *** —0.050 *** 1.000

[8] FIRMSIZE —0.095 *** 0.753 ** —0.001 —0.575 *** 0.501 *** —0.034 * 0.224 ***

[9] ROE —0.071 *** 0.432 *** 0.054 *** —0.060 *** 0.039 ** —0.026 0.054 ***

[10] MTB —0.273 *** 0.753 *** 0.032* 0.001 0.035* —0.033 * —0.026

[11] PPE —0.030 0.423 ** —0.338 *** —0.015 0.048 ** 0.002 0.035 *

[12] LEV 0.006 0.512* 0.004 0.029 —0.015 0.039 ** —0.005
(8l 9] [10] (11] [12]

[8] FIRMSIZE 1.000

[9] ROE 0.089 *** 1.000

[10] MTB —0.020 —0.132 *** 1.000

[11] PPE 0.068 *** —0.037 ** 0.003 1.000

[12] LEV —0.073 *** —0.000 —0.011 —0.028 1.000

Significance is at * p < 0.1, ** p < 0.05, and *** p < 0.01.
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4.3. Main Result

The results of OLS regression are presented in Table 5. The research findings indicate
a significant negative relationship between CASH HOLDINGS and investment efficiency,
with a coefficient value of —0.120 (t = —1.96) at a significance level of 10%. Moreover,
during economic crises, the presence of CASH HOLDINGS by companies has been shown
to have a detrimental impact on investment efficiency. The results demonstrate a significant
negative correlation with a coefficient value of —0.202 (t = —2.06) at a significance level of
5%. Interestingly, investment efficiency tends to increase as the level of CASH HOLDINGS
held by the company rises. When the company’s board includes female directors, there is a
significant positive association with a coefficient value of 0.432 (t = 3.21) at a significance
level of 1%. Importantly, during crisis periods, this relationship remains unaffected and
does not significantly influence investment efficiency. It is evident that the interaction
between CASH HOLDINGS, COVID-19, and female board directors (CASH HOLDINGSx-
COV19xFEMDIR) is positively and significantly related to investment efficiency, with a
coefficient value of 0.531 (t = 2.31) at a significance level of 5%. These findings support the
company’s policy of involving female directors on the board to enhance effectiveness in
shaping strategic policies (Cahyono et al. 2023a).

Table 5. Ordinary linear regression.

(6] (2 (3 @

absminINVEFF absminINVEFF absminINVEFF absminINVEFF
CASH HOLDINGxCOV19 —0.202 **
(—2.06)
CASH HOLDINGxFEMDIR 0.432 ***
(3.21)
CASH 0.531 **
HOLDINGSXFEMDIRxCOV19 ’
(2.31)
CASH HOLDING —0.120 ** —0.178 ** —0.124 ** —0.162 **
(—1.96) (—2.25) (—2.14) (—2.25)
FEMDIR 0.234 *** 0.321 ** 0.121 ** 0.421 **
(3.44) (2.21) (2.43) (2.33)
COV19 —0.026 —0.047 —0.041 —0.423
(—0.81) (—1.45) (—1.32) (—1.51)
BSIZE —0.000 —0.000 —0.000 —0.000
(—0.15) (—0.10) (—0.12) (—0.54)
INDCOMSIZE 0.034 0.036 0.023 0.036
(0.80) (0.84) (0.92) (0.94)
InAGE —0.036 *** —0.026 *** —0.126 *** —0.056 ***
(—2.87) (—2.84) (—2.92) (=2.71)
FIRMSIZE —0.003 —0.003 —0.323 —0.831
(—0.83) (—0.82) (—0.92) (—0.93)
ROE —0.102 *** —0.103 *** —0.213 *** —0.422 ***
(—4.04) (—4.11) (—4.32) (—4.91)
MTB —0.022 *** —0.022 *** —0.122 *** —0.422 ***
(—5.26) (—5.25) (—5.92) (—5.54)
PPE 0.022 0.023 0.232 0.023
(1.17) (1.20) (1.32) (1.20)
LEV —0.000 *** —0.000 *** —0.000 *** —0.000 ***
(—3.39) (—3.51) (—3.83) (—3.51)
_cons 0.266 ** 0.265 ** 0.235 ** 0.265 **
(2.24) (2.24) (2.54) (2.24)
Industry Dummies Included Included Included Included
Year Dummies Included Included Included Included
r2 0.307 0.308 0.309 0.321
N 2721 2721 2721 2721

t statistics in parentheses; * p < 0.1, ** p < 0.05, *** p < 0.01.
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4.4. Endogeneity Concern
4.4.1. Coarsened Exact Matching

The objective of the study is to deal with potential problems linked to accounting for
external influences by using the Coarsened Exact Matching (CEM) technique. CEM acts as
an alternative approach to tackle the problem of biased selection and focuses on observable
variables that could potentially impact the outcomes in the statistical analysis, as suggested
by the reference. The CEM model includes eleven covariates. Part A of Table 6 presents the
relevant overview of CEM outcomes. Among a total of 1452 linked observations, 1319 were
successfully matched, while for unlinked observations, 1335 out of 1443 were matched. Part
B of Table 6 provides the replicated outcomes of the model using the CEM approach. The
research’s findings suggest that the coefficient for CASH HOLDING_COV is 0.230, which
holds statistical significance at a 10% level of significance (t = 2.47). In the second column,
CASH HOLDING is represented as —0.135, with a significance level of 10% (t = —1.97) in
the first column. The table consistently aligns with the findings presented in Table 5, thus
providing support for the hypotheses proposed in the study.

Table 6. Coarsened Exact Matching.

Panel A
Cash Holdings = 0 Cash Holdings =1
All 1.443 1.452
Matched 1.335 1.319
Unmatched 108 133
ey ) 3) 4)
absminINVEFF absminINVEFF absminINVEFF absminINVEFF
CASH HOLDINGxCOV19 0.230 **
(2.47)
CASH HOLDINGSXFEMDIR 0.345 ***
(3.22)
CASH HOLDINGSxCOV19xFEMDIR 0.521 ***
(3.21)
CASH HOLDING —0.135 ** —0.164 ** —0.142 ** —0.144 **
(—1.97) (—2.15) (—2.12) (—2.45)
FEMDIR —0.232 *** —0.244 *** —0.261 ** —0.362 ***
(—2.99) (—2.85) (—2.42) (—2.55)
COV19 —0.060 *** —0.084 *** —0.062 *** —0.034 ***
(—2.69) (—3.49) (—=2.79) (—=3.79)
BSIZE 0.001 0.001 0.002 0.033
(1.12) (1.11) (1.13) (1.24)
INDCOMSIZE 0.035 0.036 0.038 0.037
(1.05) (1.08) (1.15) (1.23)
FIRMSIZE —0.009 *** —0.009 *** —0.019 *** —0.019 ***
(—3.15) (—3.26) (—3.25) (—3.56)
LnAGE —0.001 *** —0.001 *** —0.031 *** —0.052 ***
(—2.92) (—2.92) (—2.52) (—2.92)
ROE —0.064 *** —0.067 *** —0.094 *** —0.027 ***
(—3.32) (—3.44) (—3.42) (—3.74)
MTB —0.019 *** —0.019 *** —0.029 *** —0.059 ***
(—4.32) (—4.31) (—4.62) (—4.51)
PPE 0.045 *** 0.045 *** 0.045 *** 0.345 ***
(2.62) (2.63) (2.65) (2.81)
LEV —0.005 —0.005 —0.045 —0.025

(—0.54) (—0.52) (—0.34) (—0.42)
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Table 6. Cont.
Panel A
Cash Holdings = 0 Cash Holdings = 1
All 1.443 1.452
Matched 1.335 1.319
Unmatched 108 133
@ @ ®) @
absminINVEFF absminINVEFF absminINVEFF absminINVEFF
_cons 0.305 *** 0.314 *** 0.335 *** 0.324 ***
(3.75) (3.89) (3.35) (3.39)
Industry Dummies Included Included Included Included
Year Dummies Included Included Included Included
12 0.285 0.286 0.292 0.296
N 2549 2549 2549 2549
t statistics in parentheses. * p < 0.1, ** p < 0.05, ** p < 0.01.
4.4.2. Propensity Score Matching
The results of the PSM analysis have been conducted and displayed in Table 7. We
identified pairs that matched with the smallest difference in tendency scores. Specifically,
we matched each observation with absminINVEFF = 1 with a unique observation with
absminINVEFF = 0 using a caliper width of 0.001. Panel A presents the t-test after matching
all character variables. It can be seen that there is no significant difference in covariates
between companies with high and low investment efficiency. This means that the matching
approach was successful. Additionally, through this analysis, we also found that the
relationship between CASH HOLDINGS and investment efficiency (absminINVEFF) is
significantly positive with a coefficient value (t-value) of 0.332 (t-value: 2.57) at a 5%
significance level.
Table 7. Propensity Score Matching.
absminINVEFF =1 absminINVEFF = 0 Diff. t-Value
CASH HOLDINGxCOV19 2.737 2.316 0.421 0.975
CASH HOLDINGSxFEMDIR 9.261 9.030 0.232 0.358
CASH
HOLDINGSxCOV19xFEMDIR 32.526 33.000 —0.474 —0.067
CASH HOLDING 9.842 10.211 —0.368 —0.473
COV19 0.789 0.789 —0.000 —0.000
BSIZE 69.947 66.632 3.316 0.475
INDCOMSIZE 0.000 0.001 —0.001 —0.001
FIRMSIZE 20.623 20.709 —0.086 -0.120
LnAGE 0.406 0.496 —0.090 —1.463
ROE 5.266 2311 2.955 1.020
MTB 0.211 0.263 —0.053 -0.372
PPE 0.235 0.187 0.047 0.869
LEV 0.321 0.380 —0.059 —0.950
1) ) ©) (4)
absminINVEFF absminINVEFF absminINVEFF absminINVEFF
CASH HOLDINGxCOV19 0.332 **
(2.57)
CASH HOLDINGSxFEMDIR 0.421 ***

(3.42)
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Table 7. Cont.
absminINVEFF =1 absminINVEFF = 0 Diff. t-Value
1) () 3) 4)
absminINVEFF absminINVEFF absminINVEFF absminINVEFF
CASH 0.523 ***
HOLDINGSxCOV19xFEMDIR ’
(3.42)
CASH HOLDING —0.132 ** —0.264 ** —0.342 ** —0.144 **
(—1.99) (—2.35) (—2.32) (—2.42)
FEMDIR —-0.232* —0.464 *** —0.842 ** —0.644 **
(—1.89) (—2.45) (—2.22) (—2.92)
COV19 —0.062 *** —0.124 *** —0.042 *** —0.036 ***
(—2.63) (—3.79) (—2.49) (—3.74)
BSIZE 0.002 0.031 0.032 0.035
(1.14) (1.21) (1.33) (1.23)
INDCOMSIZE 0.025 0.056 0.058 0.035
(1.35) (1.28) (1.45) (1.24)
FIRMSIZE —0.109 *** —0.409 *** —0.319 *** —0.039 ***
(—3.25) (—3.56) (—3.55) (—3.55)
LnAGE —0.031 *** —0.031 *** —0.031 *** —0.052 ***
(—2.62) (—2.32) (—2.32) (—2.93)
ROE —0.034 *** —0.037 *** —0.064 *** —0.027 ***
(—3.22) (—3.24) (—3.42) (—3.75)
MTB —0.039 *** —0.059 *** —0.089 *** —0.054 ***
(—4.42) (—4.81) (—4.22) (—4.53)
PPE 0.025 *** 0.035 *** 0.035 *** 0.343 ***
(2.82) (2.93) (2.55) (2.89)
LEV —0.105 —0.205 —0.345 —0.027
(—0.44) (—0.72) (—0.34) (—0.44)
_cons 0.345 *** 0.344 *** 0.345 *** 0.323 ***
(3.25) (3.93) (3.55) (3.35)
Industry Dummies Included Included Included Included
Year Dummies Included Included Included Included
r2 0.292 0.286 0.292 0.296
N 2149 2149 2149 2149

t statistics in parentheses. * p < 0.1, ** p < 0.05, *** p < 0.01.

4.4.3. Heckman (1979) Two-Stage Least Square

Presented in column 1 of Table 8, the results of our initial stage procedure reveal
a significant positive relationship between the instrument (MEAN_CASH HOLDINGS)
and investment efficiency (absminINVEFF). Subsequently, we computed the inverse Mills
ratio using probit regression estimates and incorporated it as a control to re-estimate the
main model in Equation (1) during the second stage procedure. From this point, we
ascertain that the outcomes remain consistent, indicating that CASH HOLDINGS has a
significant relationship with investment efficiency (absminINVEFF), displaying a coefficient
value of 0.651 (t-value: 3.49) at the 1% significance level. The inverse ratio (MILSS) yields
nonsignificant results, thereby reinforcing our argument for consistency and the lack of
bias in our findings.
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Table 8. Heckman (1979) Two-Stage Least Square.
1st Stage 2nd Stage
@ () 3)
absminINVEFF absminINVEFF absminINVEFF
MeanCASH HOLDINGS 0.330 ***
(6.55)
CASH HOLDINGxCOV19 0.431 **
(2.67)
CASH HOLDINGSXFEMDIR 0.474 ***
(3.83)
CASH HOLDINGSxCOV19xFEMDIR 0.561 ***
(3.49)
CASH HOLDING 0.065 ** —0.264 ** —0.342 ** —0.144 **
(2.15) (—2.35) (—2.32) (—2.42)
FEMDIR —0.536 *** —0.634 ** —0.542 *** —0.444 ***
(—3.27) (—2.85) (—3.32) (—2.82)
COV19 0.003 —0.124 *** —0.042 *** —0.036 ***
(0.83) (—=3.79) (—2.49) (—3.74)
BSIZE —0.721 *** 0.031 0.032 0.035
(—3.52) (1.21) (1.33) (1.23)
INDCOMSIZE 0.087 ** 0.056 0.058 0.035
(2.08) (1.28) (1.45) (1.24)
FIRMSIZE 1.087 *** —0.409 *** —0.319 *** —0.039 ***
(3.18) (—3.56) (—3.55) (—3.55)
LnAGE —0.046 *** —0.031 *** —0.031 *** —0.052 ***
(—5.05) (—2.32) (—2.32) (—2.93)
ROE —0.345 —0.037 *** —0.064 *** —0.027 ***
(—1.44) (—3.24) (—3.42) (—3.75)
MTB 0.352 —0.059 *** —0.089 *** —0.054 ***
(0.65) (—4.81) (—4.22) (—4.53)
PPE 0.088 0.035 *** 0.035 *** 0.343 ***
(0.26) (2.93) (2.55) (2.89)
LEV —0.377 —0.205 —0.345 —0.027
(—0.35) (—0.72) (—0.34) (—0.44)
MILLS —0.415 —0.925 —0.327
(—0.52) (—0.44) (—-0.92)
_cons 0.011 *** 0.344 *** 0.345 *** 0.323 ***
(3.88) (3.93) (3.55) (3.35)
Industry Dummies Included Included Included Included
Year Dummies Included Included Included Included
r2 0.298 0.286 0.292 0.296
N 2149 2149 2149 2149

t statistics in parentheses. * p < 0.1, ** p < 0.05, *** p < 0.01.

5. Conclusions

The study concludes that maintaining high levels of cash reserves negatively impacts a
company’s investment efficiency, particularly during economic crises such as the COVID-19
pandemic. Companies with larger cash holdings experienced a more significant decline in
their ability to make efficient investments during the crisis period, suggesting that excessive
liquidity can lead to suboptimal investment decisions. In addition, the presence of female
directors on the board is found to mitigate the negative effects of high cash reserves on
investment efficiency (Jiang et al. 2021). Female directors contribute diverse perspectives
and enhance corporate decision-making processes, which helps promote a more strategic
and effective use of cash reserves. This finding emphasizes the importance of gender
diversity in corporate governance, highlighting its role in improving investment efficiency
even during economic downturns. Overall, this research emphasizes the necessity for
companies to adopt balanced cash management practices to avoid inefficiencies and ensure
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long-term growth and resilience. It also highlights that gender diversity in the boardroom
is not just a matter of social equity but a strategic asset that enhances company performance
and stability during crises. These conclusions advocate for integrating balanced cash
management and diversity strategies into corporate policies to sustain investment efficiency
and robust financial performance under varying economic conditions.

The findings have several important implications for corporate strategy and policy-
making. Companies should be cautious about maintaining excessive cash reserves, as they
can negatively impact investment efficiency. A balanced approach to cash management
is crucial to avoid inefficiencies. Additionally, the positive impact of female directors on
investment efficiency suggests that gender diversity in the boardroom can enhance strategic
decision-making and resilience during economic downturns. Policymakers and regulatory
bodies might consider promoting gender diversity in corporate boards as part of broader
governance reforms to enhance corporate performance and investment efficiency.

Future research could explore several avenues to build on these findings. Longitudinal
studies could investigate the long-term impact of cash holdings on investment efficiency,
considering different economic cycles. Examining the impact of cash holdings and board
diversity on investment efficiency across different industries could provide more nuanced
insights. Additionally, further studies could examine the impact of other diversity metrics
(e.g., ethnicity, age) on investment efficiency to provide a holistic view of the benefits of
diverse boards. Finally, research could delve deeper into how different types of economic
crises (e.g., financial vs. health crises) specifically impact the relationship between cash
holdings, board diversity, and investment efficiency.
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