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Abstract 
This study seeks to furnish empirical evidence that the inclusion of females on the board of 
commissioners and directors impacts investment efficiency, and that the company's life cycle 
moderates this influence on firm investment efficiency. The sample technique employed is 
purposive sampling. The sample comprised all non-financial companies listed on the 
Indonesia Stock Exchange from 2016 to 2021, yielding a total of 2,694 observations. The 
analytical approach employs panel data regression analysis. The study's findings empirically 
indicate that the presence of females on the board of directors and commissioners does not 
significantly affect investment efficiency, while the company's life cycle moderation variable 
exerts an independent influence on investment efficiency. The company's life cycle 
interaction may influence the representation of women on the board of directors, but it does 
not affect their representation on the board of commissioners. 
Keywords: Investment Efficiency, Female on Boards of Commisioner, Female on Board of 
Director, Firm Life Cycle. 
 
Introduction  

The representation of female on boards of directors and commissioners has been a 
subject of extensive research since the emergence of gender equality discussions. Numerous 
public corporations mandate the adherence to gender equality quotas and the recruitment 
of additional women inside their organizations. Prominent investors recognize gender 
diversity on corporate boards as a significant investing criterion, as companies with greater 
female participation on their boards generally outperform those lacking such diversity. The 
presence of gender diversity on corporate boards is regarded as a means to enhance 
organizational transparency and foster improved decision-making. The inclusion of women 
on the company's board of directors can enhance investment efficiency by improving 
corporate transparency, the quality of information disclosure, and facilitating sound decision-
making. Female directors impact corporate governance functions (Abbott et al., 2012). 
Female board members and directors are significant in achieving a robust and stable financial 
system, since their inclusion enhances diversity and can lead to improved corporate 
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governance (Mateos & Ricardo, 2012). Organizations with a minimum of 30% female 
executives achieve 6% higher profitability; the presence of women on the board of directors 
contributes to financial efficiency advantages for the company (Franczak & Margolis, 2022). 
Investment efficiency is crucial for corporate profitability and ultimately fosters economic 
development at both the industrial and national levels (Hu et al., 2019).  

 
 The Indonesia Business Coalition for Women Empowerment conducted a 2022 study 

that revealed that there were only 8 female directors in 2021 (4%) in IDX200 companies, and 
this figure has not changed since 2019. Out of the 19 newly appointed directors in 2021, only 
2 were female, although in terms of gender balance it has been found that 41 companies 
(21%) have achieved gender balance, yet 94 companies have no female executives at all on 
their executive teams (IBCWE, 2022). Females are a minority on most corporate boards 
(Martin et al., 2008). 

 
Indonesia's two-tier structure requires enterprises to maintain both a supervisory board 

and a board of directors. This is required by OJK rule number 33/POJK.04/2014. The Board of 
Commissioners engages in advocacy and oversight over the board of directors' administration 
of corporate operations; it is led by a president commissioner and consists of both 
independent and non-independent members (Jaffar et al., 2014). A two-tier governance 
structure is advantageous as it allows commissioners to remain uninvolved in the company's 
operations, thereby enhancing their independence and objectivity in monitoring and 
supervising the board of directors' performance (Jungmann, 2006). The Board of Directors 
plays a crucial role in the company's operations by advising and overseeing management 
decisions, including those related to financial reporting (Lara et al., 2022). The company must 
ensure that the board of commissioners and directors possess the necessary knowledge to 
manage its finances, which reflects an initiative to enhance corporate governance and foster 
improved investments for stakeholders (Nugraha, 2022).  

 
Female directors enhance the efficiency of company investments by optimizing 

monitoring and management practices, which reduces agency problems and facilitates more 
effective resource allocation (Mirza et al., 2019). Ullah, Zeb, et al. (2020); Saleh & Sun (2022). 
Firms exhibiting low profit quality facilitate investment anomalies (Bzeouich & Dammak, 
2019). Both males and females must recognize that their roles are contingent upon their 
decision-making abilities in leadership (Huse & Solberg, 2006). Women in organizations are 
increasingly defined by their capabilities in leadership positions rather than traditional roles 
such as mothers, wives, or housewives, as the prevailing leadership role models tend to be 
male (Paoloni & Demartini, 2016). Female board members enhance company performance 
by exemplifying leadership roles that inspire and create opportunities for other women 
(Terjesen et al., 2009). Female directors are perceived as more independent than their male 
counterparts; companies with a higher proportion of female directors exhibit greater value 
(Carter et al., 2003). Female board members can influence the behavior of the board of 
directors through a leadership style that emphasizes values and ethics, thereby mitigating 
high risks (Huse & Solberg, 2006). Female board members exert a greater positive influence 
on company performance compared to female independent board members (Liu et al., 2014). 

 
The life cycle theory conceptualizes a company as an organism that undergoes birth, 

growth, and death. It adheres to specific policies that reflect each phase of its economic life 
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cycle, influenced by its financial development from inception to expansion. These policies are 
evident in the company's financial statements (Moshtagh et al., 2014). The company life cycle 
theory posits that a company's growth and capital capacity fluctuate across distinct stages, 
which are categorized into three phases: growth, maturity, and stagnation (Anthony & 
Ramesh, 1992). Analyzing the company's life cycle aids internal management and 
stakeholders in forecasting the company's operational patterns (Khuong et al., 2022).  

 
Corporate strategic planning and financial planning are pertinent in tracking the 

evolution of each stage of the life cycle (Granlund & Taipaleenmäki, 2005), as revenue 
fluctuates across organizational stages. An effective company must be organically structured 
and adaptable in response to complex or turbulent environments at each life cycle stage 
(Quinn & Cameron, 1983). Companies in the introduction, growth, and decline phases exhibit 
a higher likelihood of errors in financial statement reporting compared to those in the 
maturity phase, highlighting the impact of life cycle stages on the quality of financial 
statements (Krishnan et al., 2021). Consequently, the presence of female directors overseeing 
financial aspects during the company's life cycle indicates that prior to the crisis, the board of 
commissioners exhibited a stronger identification, while post-crisis, they demonstrated a 
more pronounced identity by allocating resources for their supervisory functions (Thoranna 
Jonsdottir, 2009). 

 
The life cycle significantly impacts operational efficiency, as managers exhibit varying 

objectives and behaviors throughout the company's phases (Mueller, 1972). The internal 
management behavior of the company, characterized by conflicts of high interests, leads to 
information asymmetry, significantly affecting both underinvestment and overinvestment 
(Bhutta et al., 2022). The company's investment efficiency is diminished during the 
introduction stage relative to other stages. The life cycle stage is crucial for a company's 
survival; therefore, life cycle management must be integrated into the investment planning 
process. Managers should develop investment management policies that align with the 
company's life cycle stage (Ahmed et al., 2021). Another study found that female directors 
significantly mitigated the issue of overinvestment, but did not address the problem of 
underinvestment (Mirza et al., 2019). Female directors exhibit a greater focus on the 
constraints of underinvestment, neglecting to enhance investment efficiency and address 
overinvestment issues in their investment decision-making processes (Ullah, Majeed, et al., 
2020). The presence of females in top management may reduce the likelihood of 
overinvestment; an increase in female representation correlates with a decreased risk of 
overinvestment (Fan & Phromphitakkul, 2021).  

 
Research examines the impact of female directors on corporate life cycles, focusing on 

the presence of women on boards, the duration of their tenure, and its correlation with bank 
risk. Findings indicate a negative relationship, suggesting that after a critical period, the 
association between female board representation and bank risk diminishes as the number of 
female directors increases.Research article examining the impact of female directors on the 
corporate life cycle (Birindelli et al., 2020). The study by Reutzel and Belsito (2015) indirectly 
examined the relationship between the presence of female board members and the life cycle 
of companies. In this research, the independent variable was the presence of female board 
members, while IPO underpricing served as the dependent variable. Given that IPO 
companies are typically in their early stages, the researchers included a control variable for 
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company age, ultimately yielding negative results regarding potential causes of IPO 
underpricing. 

 
The presence of females on boards of commissioners and directors represents a 

significant research theme, as they constitute a minority among corporate directors (Martin 
et al., 2008). It is essential for both women and men to recognize that effective leadership 
relies on sound decision-making abilities (Huse & Solberg, 2006). Furthermore, the inclusion 
of female directors influences the corporate governance function (Abbott et al., 2012). 
Investment efficiency correlates with the company's life cycle; the board of directors must 
make appropriate decisions at each stage to mitigate risks. A company fails to achieve optimal 
growth if it either underinvests or overinvests, thereby hindering revenue maximization. The 
life cycle significantly influences operational efficiency (Mueller, 1972). 

 
The life cycle theory posits that firms, akin to organic entities, undergo linear 

development through a series of sequentially predictable stages, beginning with inception, 
with their activities aligned to these growth phases (Miller & Friesen, 1980). The corporate 
life cycle consists of five distinct stages: birth, growth, maturity, revival, and decline, each 
characterized by notable differences (Miller & Friesen, 1980). The company's life cycle varies 
based on internal factors, including strategy, finance, and management capability, alongside 
external influences, which manifest in the strategic activities undertaken by the company 
(Dickinson, 2011; Bixia, 2007). The life cycle of a company has significant implications for 
management strategy, as each stage necessitates a suitable decision-making process 
(Kazanjian, 1988). The stages of the life cycle significantly influence financial statements, 
management practices, corporate governance, and the risk of bankruptcy (Ahmed et al., 
2021). 

 
The company's life cycle research encompasses various models. Prior studies have 

categorized the life cycle into three, four, five, or six stages. Our research references Anthony 
and Ramesh (1992), who classify the stages of the company's life cycle into three phases: 
growth, mature, and stagnant. The life cycle of a company is associated with funding and 
investment decisions, as evidenced by the level of retained earnings within its capital 
structure. During the growth stage, external equity typically finances all investments 
(Grabowski & Mueller, 1975). Growth stage companies typically exhibit minimal retained 
earnings due to the reinvestment of profits and the pursuit of external funding. As these 
companies innovate and mature, they begin to accumulate profits, resulting in an increased 
proportion of retained earnings within their capital structure (Owen & Yawson, 2010). 
Emerging firms characterized by elevated market-to-book (M/B) ratios and diminished 
operating cash flow typically issue stocks to finance investments. In contrast, established 
firms with lower M/B ratios tend to distribute dividends and finance investments through 
internal resources (DeAngelo et al., 2010). The theory of the life cycle, as proposed by 
DeAngelo et al. (2006), suggests that dividends are typically paid by established and mature 
companies. This reflects a financial life cycle in which young companies encounter numerous 
investment opportunities but possess limited resources, while mature companies are more 
suitable for dividend payments due to their higher profitability. Companies exhibiting low 
Retained Earnings relative to Total Equity (RE/TE) and Total Assets (RE/TA) are typically in the 
capital infusion phase. Conversely, companies with high RE/TE and RE/TA ratios are generally 
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more established, possessing substantial cumulative profits that enable self-financing and the 
capacity to distribute dividends. 

 
Investment efficiency is dictated by the aggregate risk, return, and expenses related to 

the investment management framework, while conforming to the limitations set by the 
investor. These limits include both financial and non-financial variables, such as the investor's 
availability for investment management, fiduciary duties, and legal obligations. Consequently, 
investment efficiency ought to be regarded as a combination of financial and non-financial 
efficiency (Hodgson et al., 2000). Investment denotes the aggregate new expenditure on 
machinery, equipment, vehicles, land, buildings, and research and development, modified for 
the divestiture of fixed assets, and articulated in relation to the total assets retained by the 
company in year t (Biddle et al., 2009). The efficiency of investment profoundly impacts a 
company's operational success and financial sustainability (Ahmed et al., 2021). A corporation 
signifies an effective investment when it undertakes a project that generates a positive net 
present value (NPV), supposing conditions free from market frictions such as adverse 
elections or agency costs (Biddle et al., 2009). Net Present Value (NPV) denotes the disparity 
between discounted costs and revenues, employing the social opportunity cost of capital as 
the discount rate. Essentially, NPV is the computed disparity between the present value of 
cash inflows and the present value of cash outflows at a designated moment (Ikatan Bankir 
Indonesia, 2017). Investment efficiency is realized when there is no departure from the 
projected investment level; hence, any discrepancy between a company's actual investment 
and this expected level signifies a deficiency in investment efficiency (Gomariz & Ballesta, 
2014). Investment efficiency is evaluated by examining discrepancies from projected 
investments, employing the investment prediction model as a function of revenue growth 
(Nor et al., 2017).  
 
Theoretical Framework 

The upper echelon theory posits that an organization mirrors its top management. This 
theory suggests that the outcomes of organizational strategy decisions and certain 
performance metrics are influenced by managerial background characteristics, such as age, 
work experience, educational background, and socioeconomic status (Hambrick & Mason, 
1984). This theory posits that directors' characteristics significantly influence company 
performance, as their prior knowledge, experience, and values shape strategic decision-
making, thereby affecting the company's strategy. Experience, values, and personality notably 
affect how directors interpret situations, which subsequently influences their decisions 
(Hambrick, 2007). The upper echelon theory serves as an effective organizing framework, 
illustrating that the cognitive framework of the board of directors is influenced by the number 
of female members. Evidence indicates that females and males contribute distinct 
knowledge, experiences, and values to the boardroom. Consequently, one might anticipate 
variations in the board of directors' decisions regarding corporate responsibilities based on 
the gender composition of its members (Byron & Post, 2016). The company's directors, while 
not directly involved in the compilation of financial reports, establish the overarching tone 
that influences management decisions (Gounopoulos & Pham, 2018).  

 
The upper echelon theory suggests that board decision-making related to corporate 

policy is influenced by the characteristics of its members. Evidence indicates that women and 
men contribute distinct knowledge, experience, and values to the boardroom, resulting in 
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variations in board decisions concerning corporate responsibilities based on the gender 
composition of the board of directors (Byron & Post, 2016). Behavior significantly influences 
each stage of an executive's career, with a competitive environment often facilitating their 
advancement (Guenzel & Malmendier, 2020). The upper echelon theory posits that the 
attributes of top management teams can impact a company's strategic decisions. However, 
research by Sitkin and Pablo (1992) indicates that risk tendencies overshadow the 
characteristics of actual situations perceived as determinants of risky behavior, with risk 
propensity exhibiting gender differentiation. High managerial skills positively influence the 
mitigation of overinvestment and underinvestment, indicating that investment efficiency 
tends to remain consistent across different levels of board monitoring (Gan, 2019). 

 
The presence of women in senior leadership positions is associated with increased 

involvement in social and environmental initiatives. Participation positively influences 
environmental and social outcomes, enhances the quality, transparency, and sustainability of 
reporting, and consequently improves financial performance and value (Bannò et al., 2021). 
Female directors on boards affect strategic decision-making, thereby influencing investment 
efficiency. The upper echelon theory supports this premise, suggesting that the presence of 
women in boardrooms influences investment efficiency across different stages of a 
company's life cycle. This study analyzes the representation of female members on the board 
of directors in each sampled company.Female directors demonstrate increased 
accountability, characterized by formal constraints on the authority and orientation of board 
members. Boards with three or more female directors tend to facilitate more effective 
communication with stakeholders. Investment-related board decisions encompass the 
identification of investment projects, resource allocation across segments, determination of 
optimal cash reserves, and strategies for external growth (Guenzel & Malmendier, 2020). 

 
The increased diversity of the board of commissioners enhances monitoring functions, 
mitigates agency problems, and facilitates access to resource capabilities, thereby improving 
the company's investment efficiency (Ullah, Zeb, et al., 2020). Female leadership significantly 
enhances company performance (Bjuggren et al., 2018). Firms with female representation on 
the board of commissioners demonstrate a reduced tendency to engage in overinvestment 
(Shin et al., 2020). One perspective posits that the effectiveness of the board of 
commissioners does not influence the company's investment efficiency (Saputra & Wardhani, 
2017); additionally, female board members exert a more significant positive impact on 
company performance compared to female independent board members, indicating that the 
executive effect surpasses the monitoring effect (Liu et al., 2014). The presence of female 
commissioners in a monitoring capacity is perceived to mitigate the company's deficiencies 
and excessive investments. The initial hypothesis is established: 
H1 : The presence of female in the board of commissioners has a positive effect on invesment 

Efficiency. 

According to Arayssi et al. (2016), having women on the board of directors influences the 
company's investment and risk. The presence of female top management significantly 
reduces the likelihood of overinvestment behavior within a company; a higher proportion of 
female senior executives correlates with a decreased occurrence of excessive investment 
behavior (Fan & Phromphitakkul, 2021). Research indicates that overconfident managers 
tend to overestimate project returns and perceive external funding as excessively costly, 
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leading to overinvestment when internal funds are plentiful (Malmendier & Tate, 2005). An 
increased ratio of female directors to board members enhances investment efficiency. 
Female directors significantly influence investment efficiency, supporting the notion of 
prudential mediation in the relationship between the proportion of female directors and a 
company's investment efficiency (Saleh & Sun, 2022). Female board members exhibit a 
heightened focus on mitigating investment shortcomings during the decision-making process 
(Ullah, Majeed, et al., 2020). Companies that include female board members demonstrate 
superior performance compared to those with male board members (Lückerath-Rovers, 
2013). Conversely, another study indicated that while a greater proportion of female board 
members correlates with investment efficiency, it is associated with a lower level (Jin et al., 
2014). The board of directors is primarily responsible for the company's investment decisions. 
By incorporating aspects of information processing and problem-solving, a diverse board 
facilitates participation from members of various social classes in the decision-making 
process, thereby ensuring a range of perspectives are considered prior to making decisions. 
The Board of Directors is anticipated to mitigate changes in investment or ineffective 
decision-making, particularly regarding adjustments in investment levels that could adversely 
affect the company's future performance expectations. The inclusion of females on the board 
of directors is anticipated to enhance company management and oversight of managerial 
discipline, thereby mitigating agency problems and curbing excessive investment by the 
company. The second hypothesis is formulated as follows:  
H2 : The presence of female in the board of directors has a positive effect on investment 
efficiency.  
 

The presence of female commissioners enhances the effectiveness of board oversight 
(Adams & Ferreira, 2009). Females are recognized for their capacity to mitigate income 
volatility, enhance oversight of managerial activities, and demonstrate diligence in their work. 
The inclusion of women on the board of directors positively impacts the company's risk and 
investment strategies (Arayssi et al., 2016). Firms that include female members on their 
boards of commissioners exhibit a reduced tendency to engage in overinvestment (Shin et al., 
2020). In the early stage, companies tend to engage in comparatively larger and growth-
oriented investments, whereas in the mature stage, their investments are predominantly 
focused on maintaining existing assets (Richardson, 2006). Investment efficiency is a critical 
determinant of a company's operational effectiveness and financial viability during the 
growth phase of its lifecycle. The company's investment efficiency is suboptimal. The board 
of directors must adopt a more proactive approach and enhance decision-making to improve 
this efficiency, particularly during the introduction and decline stages. During the company's 
life cycle, investment efficiency peaks at the mature stage. Subsequently, in the phase 
following maturity and preceding decline, a decrease in investment efficiency occurs. At this 
juncture, female directors may exhibit enhanced performance and greater caution, 
potentially leading to an increase in investment efficiency (Ahmed et al., 2021). 

 
The efficiency of a company's investments significantly influences its operational 

effectiveness and financial sustainability. During the growth phase, characterized by lower 
investment efficiency, the board of directors must adopt a proactive approach and enhance 
decision-making to improve investment efficiency. Mature companies exhibit superior 
rankings in governance activities and demonstrate greater accountability relative to other 
stages of the life cycle (Hussain et al., 2020). The company's efficiency is low during the early 
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stages of its life cycle, peaking at the mature stage. Subsequently, in the stagnant phase, 
investment efficiency declines. During this period, female board members may perform more 
effectively and with greater caution, potentially leading to an increase in investment 
efficiency (Ahmed et al., 2021). The findings support the notion that the stages of a company's 
life cycle are crucial to its ongoing operations, indicating that life cycle management should 
be incorporated into the investment planning process. As a result, it is anticipated that having 
women on the board of commissioners will both prevent underinvestment in adult 
companies, as their investments are more likely to be focused on maintaining current assets, 
and curb overinvestment behavior in the early stages of the life cycle, when companies tend 
to make more costly investments. The third hypothesis is articulated as follows:  
H3 : The company's life cycle strengthens the influence of female's presence on the board of 
commissioners on investment efficiency. 
 

The inclusion of women on the board of directors positively impacts the company's risk 
management and investment strategies (Arayssi et al., 2016). Firms that include female board 
members demonstrate a reduced likelihood of overinvestment (Shin et al., 2020). Female 
board members enhance investment efficiency by fulfilling monitoring roles, disciplining 
managers, mitigating agency problems, and improving resource allocation. Their presence on 
the board also significantly reduces issues related to overinvestment (Mirza et al., 2019). 
Early-stage companies frequently encounter numerous investment opportunities (Khuong et 
al., 2022), indicating the presence of various projects with positive present value or initiatives 
capable of generating long-term profits. At this stage, the board of directors is anticipated to 
effectively prevent modifications in investment or suboptimal decision-making, particularly 
regarding reductions or investments in period costs, which can adversely affect the company's 
future performance expectations, especially in growth-stage companies. In the early stages, 
companies tend to engage in larger, growth-oriented investments, whereas in the mature 
stage, their investments are primarily focused on maintaining existing assets (Richardson, 
2006). 

 
Investment efficiency is a critical determinant of operational effectiveness and financial 

sustainability for companies in the growth phase. The company's investment efficiency is 
suboptimal, necessitating a more proactive approach from the board of directors to enhance 
decision-making and improve overall investment efficiency. The company's efficiency is 
diminished during the introduction and decline stages. The efficiency of company investments 
peaks during the mature stage of the company's life cycle. Subsequently, in the stagnant 
phase, which follows maturity but precedes decline, a decline in investment efficiency occurs. 
During this period, female directors may exhibit enhanced performance and caution, 
potentially leading to improved investment efficiency (Ahmed et al., 2021). The presence of 
females on the board of directors is anticipated to mitigate overinvestment behavior during 
the early stages of the corporate life cycle, as companies typically engage in larger 
investments. Additionally, it is expected to address underinvestment in mature companies, 
as their investments are more likely to focus on the maintenance of existing assets. The 
subsequent hypothesis is proposed: 
H4 : The company's life cycle strengthens the influence of female's presence on the board of 
directors on Investment efficiency. 
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Methodology 
This research utilizes data from 722 non-financial companies listed on the Indonesia 

Stock Exchange between 2016 and 2021, resulting in 2,694 observations. The independent 
variables in this study were Female on the Board of Commissioners (FBC) and Female on the 
Board of Directors (FBD). This research classifies gender using individuals' first names. If this 
approach yields inconclusive results, we then utilize internet-based sources for further 
classification based on the first name of each individual. In cases where gender identification 
from the list of names on the website remains inconclusive, we utilize LinkedIn and Google 
for further research to determine whether a specific name is associated with males or females 
(Faccio et al., 2016). The representation of females on the board of commissioners and 
directors is quantified using a binary variable, assigned a value of 1 if the company includes 
female directors and 0 if it does not.  

 
Chen et al. (2011) conducted a study to evaluate investment efficiency by measuring 

the divergence from anticipated investment, utilizing a model that predicts investment based 
on growth potential. Both underinvestment, defined as a negative deviation from anticipated 
investment, and overinvestment, characterized by a positive deviation from anticipated 
investment, are considered inefficient investments. Biddle et al. (2009) estimate a company-
specific investment model predicated on growth prospects, as signified by sales growth, and 
utilize residue as a proxy for departures from anticipated investment. This study utilizes the 
investment efficiency measurement as delineated in the research conducted by Biddle et al. 
(2009) 

 
𝑰𝒏𝒗𝒆𝒔𝒕 𝒊, 𝒕 = 𝜷𝟎 + 𝜷𝟏𝑺𝒂𝒍𝒆𝒔𝐆𝐫𝐨𝐰𝐭𝐡 𝐢, 𝐭 − 𝟏 +  𝜺 𝒊, 𝒕 

 
 

Information : 
Investasi i,t  = The net increase in tangible and intangible fixed assets is adjusted by 

the lagged total asset (Gomariz & Ballesta, 2014). 
SalesGrowth i,t-1 =  The rate of change in the company's sales from t-2 to t-1. 

 
The residual value of the regression model reflects the divergence from the expected 

investment level by the company. The residual value will act as an indicator of investment 
inefficiency. A positive residual value indicates that the company's investment surpasses the 
expected level derived from sales growth, suggesting overinvestment by the company. A 
negative residual value indicates that the company's actual investment is less than the 
expected investment corresponding to sales growth, leading to underinvestment. The 
dependent variable in this study will be the negative absolute value of the residuals. The 
maximum value indicates elevated efficiency (InvEff). The test variable y1 (EI) represents a 
residual absolute value that indicates inefficient investment; therefore, a higher residual 
value is associated with a greater level of inefficiency. 

 
The moderating variable is the Firm's Life Cycle (FLC). Research by Al-Hadi et al. (2016), 

DeAngelo et al. (2006), Hasan et al. (2015), and Owen & Yawson (2010) supports the 
assessment of an enterprise's life cycle via retained earnings. These proxies evaluate the 
extent of a company's self-financing in comparison to its dependence on external capital. The 
use of retained earnings as a percentage of total assets (RE/TA) indicates the company's life 
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cycle stage. A high retained earnings to total assets (RE/TA) ratio signifies a mature company, 
while a low RE/TA ratio indicates a younger company in a growth phase. The control variables 
consist of Company Size, Leverage, ROA, AGE, and ownership type. Company size and 
leverage act as control variables, as they may affect the analysis outcomes (Arifin & Kusuma, 
2011). The size of a company is measured by the natural logarithm of total assets (Setiawan 
et al., 2019). 

𝑺𝒊𝒛𝒆 = 𝑳𝒏 (𝑻𝒐𝒕𝒂𝒍 𝑨𝒔𝒔𝒆𝒕) 
Leverage is a ratio that assesses the capacity of long-term and short-term debt to fund a 
company's assets (Fahrani et al., 2018). Leverage is defined as the ratio of total debt to total 
assets (Alhadab & Nguyen, 2016). 

𝑳𝒆𝒗 =
𝑻𝒐𝒕𝒂𝒍 𝒅𝒆𝒃𝒕 𝒅𝒊𝒗𝒊𝒅𝒆𝒅

𝑻𝒐𝒕𝒂𝒍 𝑨𝒔𝒔𝒆𝒕
 

The percentage of companies that are privately held and SOEs (state-owned enterprises) is a 
good indicator of the kind of company ownership. The ownership type is measured using 
dummy variables, where state-owned companies are assigned a code of 1 and non-state-
owned enterprises (non-SOEs) are assigned a code of 0 (Trinugroho et al., 2020). The age of 
the company (AGE) is defined as the number of years since its listing on the IDX. Profitability 
of a company is assessed through Return on Assets (ROA). 
 

𝑷𝒓𝒐𝒇𝒊𝒕𝒂𝒃𝒊𝒍𝒊𝒕𝒚 (𝑹𝑶𝑨) =
𝑵𝒆𝒕 𝑰𝒏𝒄𝒐𝒎𝒆

𝑻𝒐𝒕𝒂𝒍 𝑨𝒔𝒔𝒆𝒕
 

 
 
Empirical Model 
The hypothesis is tested using a multiple linear regression model. 
 

𝑰𝑬𝒊𝒕 = 𝜶𝟎 + 𝜷𝟏𝑭𝑩𝑪𝒊𝒕 + 𝜷𝟐𝑭𝑩𝑫𝒊𝒕 + 𝜷𝟑𝑭𝑳𝑪𝒊𝒕 + (𝜷𝟓𝑭𝑩𝑪𝒊𝒕 ∗ 𝑭𝑳𝑪𝒊𝒕 )
+ (𝜷𝟔𝑭𝑩𝑫𝒊𝒕 ∗ 𝑭𝑳𝑪𝒊𝒕) + 𝜷𝟕𝑺𝒊𝒛𝒆𝒊𝒕 + 𝜷𝟖𝑳𝒆𝒗𝒊𝒕 + 𝜷𝟖𝑹𝑶𝑨𝒊𝒕 + 𝜷𝟖𝑨𝑮𝑬𝒊𝒕
+ 𝜷𝟗𝑺𝑶𝑬𝒔𝒊𝒕 … + 𝜺𝒊𝒕 

Discretionary Accruals (DAi,t), Female on Board of Commissioners (FBCi,t), Female on Board 
of Directors (FBDi,t), Firm Life Cycle (FLCi,t), firm size (Sizei,t), leverage (Levi,t), Return on 
Assets (ROAi,t), age of corporate companies (AGEi,t), and state-owned enterprises (SOEsi,t).   
 
Analysis 

Table 1 presents the characteristics of the sample, derived from 2,694 firm-year 
observations. We applied winsorization to the variables at the 1% level in both tails to reduce 
potential bias in inference due to outliers (Arifin et al., 2020). 
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Tabel 1 
Descriptive Statistics 

Variable Obs Mean Std. dev. Min Max 

YABSIE new 2.694 .123 .13 .001 .672 
FBC 2.694 .344 .475 0 1 
FBD 2.694 .439 .496 0 1 
FLCRETA 2.694 .084 .366 -1.996 .733 
SIZE 2.694 20.09 3.467 11.044 25.223 
LEV 2.694 .443 .219 .02 .948 
ROA .2.694 .023 .086 -.297 .343 
SOE 2.694 .038 .191 0 1 
AGE 2.694 8.041 1.288 3.584 9.55 

Table 2 displays a correlation matrix among all variables. The analysis reveals that FBC 
is negatively correlated with EI. Likewise, FLCRETA exhibits a negative correlation with EI, 
suggesting that firms with female representation on the board of commissioners and greater 
maturity are linked to reduced earnings management. As anticipated, CSIZE shows a positive 
correlation with FLCRETA. The correlation matrix indicates that our econometric model is not 
affected by multicollinearity, as all variable values remain below 0.75. 

 
Tabel 2 
Pairwse correlations 

Variabl
es 

(1) (2) (3) 
(4) (5) (6) (7) (8)  (9) 

(1) IE 1.000         
(2) FBC -0.032* 1.000        
(3) FBD -0.001 0.083**

* 
1.000       

(4) 
FLCRETA 

-
0.160**
* 

0.054**
* 

0.011 1.000      

(5) SIZE -
0.068**
* 

0.108**
* 

0.068**
* 

0.188**
* 

1.000     

(6) LEV 0.026 0.012 -0.031* -
0.241**
* 

-0.009 1.000    

(7) ROA -
0.143**
* 

0.045** 0.017 0.231**
* 

0.101**
* 

-
0.264**
* 

1.00
0 

  

(8) SOE 0.011 -0.017 -
0.054**
* 

0.048** 0.139**
* 

0.135**
* 

0.01
2 

1.000  

(9) AGE -
0.192**
* 

-0.010 0.020 0.047** 0.045** 0.126**
* 

-
0.00
4 

0.045*
* 

1.00
0 

 

To empirically test our hypothesis, we initially employed OLS regression. The results of the 
test are presented below. 
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Tabel 3 
Dependent EI - OLS regression 

Variabel 

Dependent DA 

Model 1 Model 2 Model 3 Model 4 

Coef. Prob. Coef. Prob. Coef. Prob. Coef. Prob. 

FBC (-0.778) -0.005 (-0.936) -0.005   (-1.221) -0.007 
FBD (0.104) 0.001 (0.539) 0.003   (0.550) 0.003 
FLCRETA (-3.902) -

0.051**
* 

(-4.410) -
0.041**
* 

(-4.471) -
0.041**
* 

  

X1Z (-0.431) -0.007       
X2Z (1.685) 0.028*       
SIZE (0.591) 0.001 (0.688) 0.001 (0.690) 0.001 (-0.033) -0.000 
LEV (-1.376) -0.019 (-1.323) -0.018 (-1.382) -0.019 (-0.177) -0.002 
ROA (-3.875) -

0.193**
* 

(-3.909) -
0.195**
* 

(-3.932) -
0.196**
* 

(-4.526) -
0.220**
* 

SOE (0.337) 0.004 (0.200) 0.002 (0.202) 0.002 (-0.130) -0.001 
AGE (-7.324) -

0.018**
* 

(-7.434) -
0.018**
* 

(-7.405) -
0.018**
* 

(-7.646) -
0.019**
* 

_cons (12.298
) 

0.321**
* 

(12.259
) 

0.319**
* 

(12.193
) 

0.319**
* 

(12.237
) 

0.325**
* 

Observation
s 

2694  2694  2694  2694  

R-squared 0.123  0.121  0.121  0.110  
Adj R2 0.115  0.114  0.114  0.103  
F-stat 9.782  10.203  10.811  9.254  
Year Fixed 
Efect 

Yes  Yes  Yes  Yes 
 

Industry 
Fixed Efect 

Yes  Yes  Yes  Yes 
 

Description: IE= Investment Efficiency ; FBC= Presence of Female in the Board of 
Commissioners; FBD = Presence of Female  in the Board of Directors; FLC RETA= Proxy Life 
Cycle Total Retained Assets Retained Earnings; X1Z= FBC and FLC Moderation; X2Z= FBD and 
FLC Moderation; CSIZE= Company Size; CLEV= Leverage; CSOE= Ownership Type. T-values are 
in parentheses, *** p<.01, ** p<.05, * p<.1  

 
To empirically test our hypothesis, we initially employed OLS regression and GLS 

random effects. We employ OLS Fixed effects due to the stability of our primary independent 
variables (FBC and FBD) over time, making GLS random effects a more efficient estimation 
method compared to pooled OLS estimation. To obtain our baseline result using OLS 
regression, it is necessary to fulfill the classical assumptions. The initial assumption regarding 
multicollinearity, as indicated by the correlation matrix, demonstrates that our econometric 
model is largely free from multicollinearity concerns. The second assumption pertains to 
normality. The results of the normality test, conducted using the Shapiro-Francia Test, are 
presented below. 
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Tabel 4 
Shapiro-Francia Test 

Variable Obs W' V' z Prob>z 

Model 1 2,694     0.864   224.028    13.198     0.000 

Model 2 2,694     0.865   223.192    13.189     0.000 
Model 3 2,694     0.864   224.307    13.201     0.000 
Model 4 2,694     0.857   236.493    13.330     0.000 

 
The results of the normality test presented in Table 4 indicate that the OLS equation 

model faces challenges concerning the assumption of normality. The sample size in this study 
is substantial, totaling 2694, which mitigates concerns related to the assumption of normality, 
as supported by the Central Limit Theorem (Gujarati, 2003). The third assumption pertains to 
heteroskedasticity. The Breusch-Pagan test was employed to assess the assumption of 
heteroskedasticity in the regression equation. The results of the Breusch-Pagan test are 
presented below. 

 
Tabel 5 
Breusch and Pagan Lagrangian Multiplier Test  

Variabel Obs Chi2 Prob> Chi2 

Model 1 2,694 844.62 0.000 

Model 2 2,694 785.26 0.000 

Model 3 2,694 759.75 0.000 
Model 4 2,694 660.26 0.000 

  
The Breusch-Pagan test results indicate that the regression equation model in this study 

faces challenges concerning the assumption of heteroskedasticity. The Chi-square probability 
values for all models are below 0.05, indicating significance. To address the heteroskedasticity 
assumption in the OLS regression equation of this study, we employed GLS random effects 
(Gujarati, 2003).  
 
Conclution 

This study examines the effect of female participation on boards of commissioners and 
directors on investment efficiency. The research findings demonstrate that the inclusion of 
females on the board of commissioners and directors does not substantially affect the 
company's investment efficiency. This indicates that a rise in female representation on these 
boards does not result in improved efficiency. The company's investment might be ascribed 
to the Board of Commissioners, who do not participate actively in the company's activities. 
The Board of Commissioners is tasked with supervising the board of directors, whereas the 
board of directors is involved in the company's direct management operations. An increased 
representation of women on the board of directors is associated with a reduced impact on 
the company's execution and governance, hence improving the effectiveness of the 
company's investments, despite the board's complete and formal accountability for 
management. 

 
The life cycle of a firm can independently affect the efficacy of its investments, 

suggesting that investment efficiency fluctuates during various stages of the life cycle. The life 
cycle of a corporation is marked by fluctuating growth patterns and investment efficiency, 
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typically elevated in initial phases and diminished in later stages of maturity and stagnation. 
The interplay between a company's life cycle and the representation of women on the board 
of commissioners and directors favorably and considerably affects investment efficiency. This 
suggests that the company's life cycle amplifies the effect of female representation on 
investment efficiency. The position of women on the board of commissioners, encompassing 
supervisory functions, differs during various stages of the company's life cycle. Likewise, the 
representation of women on the board of directors, tasked with managerial responsibilities, 
is affected by the various stages of the company's life cycle. Investment efficiency is greater 
in younger or growth-phase organizations and diminished in older, mature companies. 

 
Future Research 

This research contains significant shortcomings that future studies are expected to 
rectify, especially concerning the evaluation of female representation on the board of 
commissioners and the board of directors, as well as the analysis of the firm's life cycle 
utilizing alternative approaches. This study seeks to provide an overview, direction, and 
opportunities for future research on investment efficiency. The limitations recognized in this 
study offer avenues for further research by integrating supplementary measuring proxies for 
investment efficiency. Researchers may include research samples from stock exchanges 
outside Indonesia to evaluate the influence of female presence on corporate boards. It can 
also provide supplementary measurement alternatives for the company's lifetime.  

 
The findings of this study may enhance the presence of women on corporate boards 

and in governmental positions in Indonesia. The findings support not only fulfilling female 
representation quotas but also improving opportunities and confidence in women to assume 
director, commissioner, and other strategic roles. This seeks to guarantee equitable chances 
for both genders. It is essential to evaluate the recommendations for regulators for the 
formulation of regulations that promote opportunities for women in executive management 
positions inside corporations. This research identifies current vulnerabilities that corporate 
executives may leverage for personal benefit.. 
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