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Introduction

In response to the increasingly urgent threat of climate change, Green Innovation (Gl) has evolved from a mere ethical
choice into a core strategy for ensuring business sustainability across various sectors (Coppola & Blohmke, 2019).
Furthermore, firms’ ability to adopt environmentally friendly processes has been shown to be positively correlated
with overall sustainability performance, as Gl significantly enhances productivity and operational efficiency (Chang,
2011; Sarfraz et al., 2022). Consequently, investment in Gl has become a key parameter within the Environmental,
Social, and Governance (ESG) framework, shaping corporate competitiveness in the eyes of global investors (Busco
et al., 2020; Cao et al., 2021).

In Indonesia, the push toward sustainable business practices has been initiated through the mandatory
implementation of Corporate Social Responsibility (CSR) as stipulated in Law, UU No. 40 of 2007; however, its
implementation often remains confined to philanthropic and donation-based activities (Andayani et al., 2023). This
phenomenon calls for a paradigm shift toward deeper integration of Green Innovation (GI), in which green
technological innovation catalyzes for firms to achieve the Sustainable Development Goals (SDGs) (Zhu et al.,
2024). The adoption of Gl in the domestic market is increasingly driven by changing consumer preferences that
prioritize ecological considerations, compelling firms to embed environmental knowledge into their organizational
routines (Guinot et al., 2022). By integrating Gl into good corporate governance (GCG) practices, Indonesian firms
can not only enhance firm value in the capital market but also establish a solid foundation of responsible behavior
that supports long-term economic growth (Lazaretti et al., 2020; Minggu et al., 2023).

The implementation of transformative Green Innovation requires structured internal governance
mechanisms to ensure that sustainability practices are effectively executed. In this regard, the presence of dedicated
departments or committees within an organizational structure is crucial for overseeing corporate green agendas. In
line with Elmaghrabi (2021), firms that establish specialized committees, such as CSR or sustainability committees,
tend to exhibit more stable strategic performance and lower levels of controversy. Studies by Velte and Stawinoga
(2020), along with several others (Baraibar-Diez & Odriozola, 2019; Horisch et al., 2020), further confirm that such
committees positively influence ESG reporting quality and overall firm performance. However, most of these
studies are limited to examining administrative CSR performance or financial outcomes alone. Therefore, a
significant gap in the literature persists, as no study has explicitly linked the role of these committees to firms’
capacity to generate Green Innovation. However, these committees are expected to function as strategic decision-
makers in allocating resources for the research and development of environmentally friendly technologies that lie
at the core of future sustainability.
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In another context, board size also plays a role in influencing green innovation decisions. Research
conducted by Zhao et al. (2022) examines the relationship between board size and green innovation and finds a
positive effect. This study was carried out on companies listed on the China Stock Exchange during the 2015-2020
period. Consistent with this finding, Asni and Agustia (2022) state that corporate governance mechanisms,
including board size, positively impact green innovation. Their research was conducted on companies operating in
Indonesia.

Meanwhile, from a financial perspective, green innovation requires sufficient funding, which can be
sourced internally through company profits. A company’s profitability is commonly measured using the Return on
Assets (ROA) ratio (Kayakus et al., 2023). However, Siminica et al. (2019) found that ROA negatively affects the
environmental dimension of CSR. In line with this, Khan et al. (2021) argue that lower ROA levels tend to increase
green innovation activities. Conversely, this finding is challenged by Li et al. (2017), who report that profitability
positively affects green innovation products. Similar results were also identified by Kartika and Utami (2019), who
found that financial performance measured by ROA has a positive influence on firm value. Comparable findings
were presented by Husna and Satria (2019) as well as Wang and Ahmad (2024). Furthermore, firm value
subsequently influences sustainability disclosure and sustainability-oriented innovation (Zhang et al., 2020). These
differing perspectives indicate that the effect of ROA on sustainability and, ultimately, on green innovation remains
inconclusive.

Another source of funding for green innovation is external financing. In China, the government provides
subsidies to encourage green innovation. However, the role of debt financing in strengthening green innovation
diminishes over time (Chen et al., 2022; Xiang et al., 2022). Other studies reveal that although high levels of debt
involve greater risk, effective management can enhance innovation performance and enable firms to operate
efficiently (Nemlioglu & Mallick, 2021). According to Azim Khan (2023), debt levels do not necessarily create a
negative relationship between leverage and the innovation scale. Instead, leverage becomes a relevant factor
depending on whether the firm is below or above its target leverage. Thus, previous studies have presented mixed
findings regarding the role of leverage in influencing sustainability outcomes.

Research on Green Innovation (GI) and corporate governance has been extensively conducted in developed
countries such as China, Germany, and France (Velte & Stawinoga, 2020). However, Indonesia presents a distinct
context characterized by developing environmental regulations, varying levels of public awareness, an economic
structure dominated by MSMEs, and limited availability of sustainability-related information. These conditions may
result in different dynamics in the implementation of Gl practices (Mazaj et al., 2022). Previous studies have largely
focused on non-financial factors such as the Green Board Committee and Board Size. Research examining the
interaction between governance factors and financial performance in driving Gl remains limited, particularly in the
Indonesian context. In fact, a comprehensive understanding of the combined influence of governance mechanisms
and financial performance is crucial for effectively promoting green innovation adoption (Pfeffer & Salancik, 2015).

This study addresses an important gap in the literature by comprehensively examining the combined effects
of governance factors (Green Board Committee and board size) and financial performance indicators (ROA and
Leverage Ratio) on green innovation in Indonesian companies. This research is grounded in stakeholder theory and
decision-making theory, which emphasize the importance of considering the interests of various stakeholders,
including environmental concerns, in corporate decision-making processes. The findings of this study are expected
to contribute theoretically to the development of green innovation literature in developing countries and offer
practical implications for Indonesian companies in formulating effective Gl strategies, policymakers in designing
regulations that support green innovation, and investors in evaluating corporate sustainability performance.

Literature Review

This study adopts the stakeholder theory perspective to examine the influence of the Green Board Committee,
Board Size, ROA, and Leverage Ratio on Green Innovation. Stakeholder theory emphasizes the role of interested
parties, including directors, employees, shareholders, consumers, communities, and other groups, in affecting a
company’s performance in achieving its objectives (Freeman & McVea, 2005). This theory incorporates various
ethical principles, such as cooperation, trust, and managerial trustworthiness, which can create competitive
advantages for organizations (Jones, 1995). Beyond ethical considerations, stakeholder theory emphasizes the
principle of fairness, which is rooted in mutually beneficial cooperation. Companies have responsibilities toward
stakeholders in return for the contributions they provide, ensuring that both parties obtain benefits (Phillips, 1997).
Therefore, achieving corporate sustainability requires balancing the interests of all stakeholders (Freeman, 1984).
However, not all stakeholders and sustainability issues exert equal influence on companies. Consequently, firms
must identify and select sustainability practices that are appropriate for their activities and organizational goals
(Horisch et al., 2020). Stakeholders play a significant role in shaping corporate decisions regarding environmental
responses (Murillo-Luna et al., 2008). Moreover, environmentally conscious stakeholders encourage and drive the
development of eco-friendly innovations (Wagner, 2007).
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Decision-Making Theory

This study also adopts the perspective of decision-making theory to examine the influence of the Green Board
Committee, board size, ROA, and leverage ratio on Green Innovation. Decision-making theory explains how
individuals make rational decisions, in which the decisions taken are beneficial and acceptable to both decision-
makers and society (Edwards, 1954). This theory is closely related to the rationale underlying decision-making
processes (White, 2018). It further helps in understanding the underlying reasons behind decisions, whether they
are driven by beliefs, desires, or values (Steele & Stefansson, 2015). Effective decision-making is reflected in
outcomes that can be presented transparently, where information and perceptions of various stakeholders are
integrated into the process (Martin, 2015). Through the flow of information, innovation-related decisions are
screened and evaluated, and the most effective alternatives are ultimately selected (Wincent et al., 2010).

Hypothesis Development
Green Board Committee in Green Innovation

The Green Board Committee (GBC) is tasked with formulating strategies and policies, managing risks, and
overseeing and monitoring sustainability practices related to both social and environmental aspects (Shahzad et al.,
2020). The role of the GBC is inherently aligned with Stakeholder Theory, which argues that a company’s long-
term survival and success depend on its ability to fulfill the needs of a broad range of stakeholders—not only
shareholders—but also by addressing social and environmental concerns (Chams & Garcia-Blandén, 2019). This
responsibility encourages firms to implement tangible green practices, such as Green Innovation (Gl), and establish
formal sustainability policies to manage complex environmental and business challenges (Guinot et al., 2022). Over
time, this committee has developed from a mechanism focused solely on maximizing shareholder value to one that
also responds to the expectations of a wider group of stakeholders. Although the GBC may be referred to by
different names across companies, such as the CSR Committee, Sustainability Committee, or ESG Committee, its
fundamental roles and responsibilities remain consistent.

The importance of establishing a GBC is supported by empirical evidence. The presence of a dedicated
CSR or Sustainability Committee has been shown to support the formulation of accurate and strategic business
strategies (Elmaghrabi, 2021) and to reduce the risk of failure in sustainability initiatives (Gennari, 2019). Research
conducted in various contexts demonstrates that comprehensive and transparent CSR activities, when supervised
by such committees, positively contribute to environmentally sustainable development and actively promote Green
Innovation (Kraus et al., 2020; Shahzad et al., 2020; Mukhtar et al., 2023).

Within this framework, the GBC functions as a key governance driver of the GI. By institutionalizing the
supervision of environmental performance, the GBC allows firms to move beyond mere reactive compliance. In
particular, the GBC applies the principles of Decision-Making Theory by ensuring that significant investments in GI
are supported by careful observation, risk evaluation, and appropriate resource allocation. Through this mechanism,
external stakeholder pressures, as emphasized in Stakeholder Theory, are translated into internal, strategic, and
focused corporate actions. This provides the organizational structure and strategic momentum required for the costly
and complex implementation of Green Innovation. Therefore, the hypothesis proposed in this study is as follows:

Hi: The Green Board Committee has a positive influence on Green innovation.

Board Size on Green Innovation

The Board of Directors functions as the company’s main governance body, bearing the responsibility of supervising
and managing operations, including strategic and technological decision-making (Usman et al., 2020). Board size is
directly associated with its representational capacity within the framework of Stakeholder Theory. A larger board is
more capable of accommodating diverse stakeholder pressures, ranging from employees and competitors to
government authorities and the broader public, particularly in relation to environmental sustainability issues (Guoyou
etal., 2013; Weng et al., 2015). This wider representation ensures diversity in board members’ skills, experiences, and
external networks, which subsequently enhances the board’s overall capability to address complex decisions such as
the adoption of Green Innovation (GI) (Yousaf et al., 2024; Veronica et al., 2020; Feng et al., 2022).

Empirical evidence consistently demonstrates a positive relationship between large board size and
sustainability-related outcomes. Prior studies indicate that an increase in the number of board members allows firms
to access more diverse knowledge, greater resources, and broader experience, all of which support the effective
implementation of strategic initiatives. In the context of environmental strategy, research conducted in Indonesia
shows that strong corporate governance practices, including board size, positively influence green innovation (Asni
& Agustia, 2022). Similar findings are evident in emerging market settings, where studies in China reveal a
significant positive relationship between board size and green innovation activities (Lee et al., 2021).

From the perspective of decision-making theory, a larger board size enhances the quality and scope of
strategic choices concerning GI. When the board is larger, it inherently possesses a greater volume of knowledge
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and resources needed to evaluate the high costs and risks associated with environmental innovation (Feng et al.,
2022). Moreover, a larger board enables the utilization of a broader external network, allowing for more targeted
and efficient identification of Gl opportunities and reducing information asymmetry. This collective wisdom, driven
by diverse perspectives, ensures that the decision-making process for resource-intensive sustainability practices is
robust, well-vetted, and effectively aligned with stakeholder expectations. Consequently, a larger board size is
better positioned to approve, resource, and execute sophisticated Green Innovation strategies. Therefore, the
hypothesis proposed in this study is as follows:

H,: Board size has a positive influence on Green innovation

Return on Assets (ROA) on Green Innovation

Stakeholders may pressure companies to adopt sustainable practices through green innovation. Although such
initiatives can potentially reduce company profitability in the short term, the alignment between stakeholder
expectations and the actions taken by the firm can create a balance between financial performance and
environmental responsibility (Mazaj et al., 2022; Weng et al., 2015). Return on Assets (ROA), on the other hand,
represents the efficiency of company management in utilizing economic resources to generate profits (Puspitasari
et al., 2021). Companies that achieve high ROA while simultaneously emphasizing green innovation are generally
more attractive to investors concerned with environmental issues (Wan et al., 2022; Zhao et al., 2023).

ROA has been shown to be positively associated with firm value (Husna & Satria, 2019). This finding is
also supported by Kartika and Utami (2019), who demonstrate that financial performance measured by ROA has a
positive and significant effect on firm value. Firm value influences sustainability disclosure and sustainability-
oriented innovation (Zhang & Wang, 2020). The implementation of green innovation also feeds back into financial
performance, including ROA (Wang & Ahmad, 2024). Furthermore, Li et al. (2017) state that strong profitability
encourages the development of environmentally friendly product innovations

ROA is a measure of financial performance. The high value of ROA attracts potential investors. A high ROA
value also indicates that the company has a good level of operational efficiency. This efficiency can be obtained from
green innovation, which increases operational efficiency. Therefore, the hypothesis proposed in this study is as follows:
Hs: Return on Assets (ROA) has a positive impact on Green innovation

Leverage Ratio on Green Innovation

The leverage ratio is commonly used as an indicator of financial risk because it reflects the proportion of a
company’s debt in its financing structure (Acosta-Smith et al., 2024); (Mukhammedova & Akromov, 2021).
Creditors concerned with sustainability issues may encourage firms to engage in green innovation to mitigate long-
term environmental risks (Wang et al., 2021). Companies with high leverage experience greater financial pressure;
however, this pressure can also drive operational efficiency and stimulate the development of new green
innovations that attract support from other stakeholders (Appiah, 2023 ; Li et al., 2017).

Nemlioglu and Mallick (2021) state that high leverage entails significant risk. Nevertheless, with effective
management, innovation activities can continue to operate successfully. Furthermore, Khan (2023) argues that the
level of debt does not necessarily exert a negative influence on innovation. Instead, its effect depends on whether
the firm’s leverage is below or above its targeted threshold.

The leverage ratio is one of the ratios that can identify the amount of debt a company has to run its
operations. A company with a high leverage value will operate under pressure, especially from creditors. Creditors
want the loan money back in a certain amount, and the company agrees to it. Therefore, the company will take
more careful steps to reduce the risk of default. Companies tend to make decisions that are efficient for their
financial and sustainability surroundings, in this case, green innovation, which supports sustainability. Therefore,
the hypothesis proposed in this study is as follows:

Ha: Leverage ratio has a positive influence on Green innovation

Based on the previous hypothesis, Figure 1 shows the conceptual framework of this study and the
relationship between independent and dependent variables.

Green Board Hr
Committee (X1)
Board Size (X2) H2
Green innovation
Return on Assets M3 (Y)
X3
X3 H4
Leverage Ratio
(X4)

Figure 1. Conceptual Framework
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Research Method

This study employs a quantitative-associative method, utilizing secondary data obtained from annual and
sustainability reports. This quantitative approach was chosen to measure the effect of the Green Board Committee
(GBC), Board Size, Return on Assets (ROA), and Leverage Ratio on Green Innovation using data that will be
measured on a numerical scale and analyzed using statistical data. An associative method was used to determine
the cause-and-effect relationships between the variables.

The study sample was selected using purposive sampling. This was chosen because the sample results
obtained would be more in line with the aims and objectives of this study (Campbell et al., 2020). Sampling uses
company data that are available or listed on the Indonesia Stock Exchange on the idx.co.id website. The reason for
choosing this sample on the IDX is that the IDX is an official institution that oversees companies that go public in
terms of reporting obligations and transparency, whereas the IDX is also a stock information center for the public.

The availability of data in this sampling method is also a consideration. In this study, the availability of the
ESG Score will better ensure that the company is interested in and concerned about sustainability. Therefore, this
study uses samples from companies that have an ESG Score in 2023 and have been verified by IDX.co.id. Data
related to annual and sustainability reports are also needed to analyze variables. This study deliberately selected
2023 as the sole observation period based on strategic considerations related to data quality and availability. The
year 2023 represents a critical milestone in sustainability reporting practices in Indonesia, following the broader
adoption of digital ESG reporting, facilitated by the integration of electronic reporting systems at the Indonesia
Stock Exchange (SPE-IDXnet). This shift toward standardized digital reporting reduced inconsistencies arising from
manual disclosure formats in prior years, thereby enhancing the reliability, transparency, and cross-firm
comparability of green innovation-related data. The sample selection process and final sample characteristics are
presented in Table 1.

Table 1. Sample Selection Characteristics

No. Criteria Total
1 Companies listed on the IDX until December 2023 810
2 Companies without ESG-Score from IDX (731)
3 Company does not publish annual report 2023 )

4 The company does not publish a sustainability report for 2023 0)
Total sample 79

This study included both independent and dependent variables. The independent variables in this study
are the Green Board Committee (GBC), Board Size, Return on Assets (ROA), and Leverage Ratio. The calculation
of the Green Board Committee (GBC) adopts the suggestions from the study of (Shah et al., 2022). For the
measurement of board size, the number of board members presented in both the annual report and the sustainability
report was used.

The collected data is analyzed using multiple linear regression in STATA, accompanied by robustness
regression testing. The test results will show positive/negative results and significance. Significance using values of
0.05 and 0.1. This test will see the significance of the influence of the independent variable on the dependent
variable. The independent variables are the Green Board Committee, Board Size, ROA, and Leverage Ratio, and
the dependent variable is Green Innovation. For the test, the following model was used:

Y=a+ B X, +B,X,+ B3 X5+ L. X,+ €

Description:

Y = Green Innovation

o = Constant

B1- B4 = Regression Coefficient
X1 = Green Board Committee
X5 = Board Size

X3 = Return on Assets (ROA)
X4 = Leverage

€ = Error Term

The operational definitions and measurement approaches for each research variable are summarized in
Table 2, providing clarity regarding how green innovation, green board commitment, board size, return on assets,
and leverage ratio are defined and measured in this study.
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Table 2. Variable Definition and Measurement
Variables Definition Measurament
Green innovation includes policies and practices aimed If reporting at least one product or service
at improving economic and social outcomes while made for the company's concern for the
Green reducing environmental degradation. These innovations environment, or products marketed are
Innovation are closely linked to sustainability and are considered labeled as environmentally friendly, then

essential for addressing environmental challenges in
today's business environment (Guinot et al., 2022)

1. If not, then 0.

Green Board

The Green Board Committee is the committee
responsible for setting strategies and policies, managing
risks, controlling, and monitoring sustainability practices

Suppose there is information on strategy
and policy, risk management, supervision,
and control, then 1. If incomplete, then 0.

Committee related to people and the environment (Rashed & Shah, If there is a sustainability report, then 1. If
2021) incomplete, then 0. If all data is presented
completely, then 2.
The board of directors is the central body of a modern Number of board members
company. Its duties include supervision and management
Board Size of operations. Operational efficiency plays an important

role in the company's strategic decision-making, business
performance, and technological innovation. (Sana et al.,
2023)

Return on Assets is a profitability ratio that shows how
much profit a company can generate from its assets.
(Puspitasari et al., 2021)

The leverage ratio (debt ratio) is an indicator of a
company's financial condition that characterizes the ratio
of an organization's debt to its total assets
(Mukhammedova & Akromov, 2021)

Net profit

- @ 0,
Total assets *100%

Return on Assets

Total debt

Leverage Ratio Total euqity

Results and Discussion

Table 3. Descriptive statistics of the whole sample

Variable Obs Mean Std. dev. Min Max
GBC 79 1.518987 527713 0 2
Board 79 6.506329 2.635426 2 15
ROA 79 291519 1.571187 0 13.85
Lev 79 4640506 2275484 .03 .99
Gl 79 .8227848 .3842907 0 1

Source: processed data

Based on Table 3 is a descriptive statistics table that shows the distribution of data across the sample. The
results show that the average score for the Green Board Committee (GBC) is 1.52 (with a minimum value of 0 and
a maximum of 2). This figure indicates that the majority of the sample companies have formally established a Green
Board Committee (GBC) responsible for environmental and sustainability initiatives. The average score for Green
Innovation (Gl) is 0.82 (with a maximum value of 1). This high value suggests that the sample companies
collectively possess a strong level of Green Innovation implementation or are already operating close to the optimal
level. The average size of the Board of Directors (Board) is 6.51 members, with the number of members varying
widely between 2 and 15. This demonstrates a diverse corporate governance structure within the sample, although
the average board size remains within a common range (around 6-7 members) for strategic oversight and decision-
making. The average Return on Assets (ROA) for the companies is 0.29%. However, the wide variation (standard
deviation of 1.57) and the range from a minimum of 0 to a maximum of 13.85% are notable. This extreme
difference implies a significant gap in profitability among the sample companies, with some firms being highly
profitable while others report very low or neutral profitability. The average Leverage Ratio (Lev) is 0.46 or 46%.
This figure indicates that, on average, approximately 46% of the companies' total assets are financed through debt.
With a range from a minimum of 3% (0.03) to a maximum of 99% (0.99), it is clear that the companies' financing
strategies vary significantly, from those with minimal debt to those highly reliant on external financing.

As shown in Table 4, the bivariate analysis using the Pearson Chi-Square test examined the relationship
between the Green Board Committee (GBC) as the independent variable and Green Innovation (Gl) as the
dependent variable. The Pearson chi-square statistic was 6.1176 with a significance level (p-value) of 0.047. Since
the p-value is below the 0.10 threshold, the findings indicate a statistically significant association between Good
Corporate Governance and Green Innovation. This result suggests that variations in the level of Good Corporate
Governance across firms are associated with differences in the extent of Green Innovation adoption.



The influence of green board, board size, ROA, and leverage ratio on green innovation... 369

Table 4. Bivariate Test of GBC (X1) on GI (Y)

GBC GI=0 Gl=1 Total

0 1(0.2) 0(0.8) 1(1.0)

1 8 (6.4) 28 (29.6) 36 (36.0)

2 5(7.4) 37 (34.6) 42 (42.0)

Total 14 (14,0) 65 (65,0) 79 (79,0)
Pearson chi2(2) =6.1176 Pr=0.047

Source: processed data (STATA)

As shown in Table 5, the bivariate analysis using the Pearson Chi-Square test examined the relationship
between Board Size as the independent variable and Green Innovation as the dependent variable. The Pearson chi-
square statistic was 11.4793 with a significance level (p-value) of 0.404. Since the p-value exceeds the 0.1 threshold,
the findings indicate that there is no statistically significant association between Board Size and Green Innovation.

Table 5. Bivariate Test of Board Size (X2) on GI (Y)

Board Size Gl=0 Gl =1 Total
2 1 0 1
3 1 5 6
4 3 6 9
5 3 13 16
6 1 14 15
7 3 10 13
8 0 4 4
9 1 2 3
10 1 2 3
11 0 3 3
12 0 5 5
15 0 1 1
Total 14 65 79
Pearson chi2(11) = 11.4793 Pr = 0,404

Source: processed data (STATA)

Table 6. Bivariate Test of ROA (X3) on GI (Y)

ROA Gl=0 Gl=1 Total
.00
.01
.02
.03
.04
.05
.06
.07
.09
.10
1
12
13
.15
.16
.18
.20
22
.23
.26
32
.33
.38
43
.50
2.43
13.85
Total 14
Pearson chi2(26) = 34.2119 Pr=0.130

)

A=
>~

N
w

QOO0 L0000 —L OO0 —=,—= 0000 ONNON—=O —

[N N G NS o J S NN NN o T O ey NG S N UV T NG SV B o BN |
_, e e N R ke N s s m W= = N WOoOYW W N o

()

(o))
w
~
e

Source: processed data (STATA)



370 Jurnal Akuntansi dan Auditing Indonesia, Vol. 29 No. 2, December 2025

As shown in Table 6, the bivariate analysis, conducted using the Pearson Chi-Square test, examined the
relationship between Return on Assets (ROA) as the independent variable and Green Innovation as the dependent
variable. The analysis yielded a Pearson chi-square value of 34.2119 with a corresponding p-value of 0.130. Since
the p-value exceeds the conventional threshold of 0.05, the results suggest that there is no statistically significant
association between Return on Assets and Green Innovation. Consequently, a firm’s profitability, as measured by
ROA, does not appear to have a meaningful impact on the adoption of Green Innovation practices.

Table 7. Bivariate Test of Leverage (X4) on GI (Y)

Leverage Gl=0 Gl=1 Total
.03 0 1
.08 1 0 1
.10 0 1 1
11 0 2 2
12 0 2 2
13 1 1 2
15 0 1 1
.18 0 1 1
.20 0 1 1
22 1 0 1
.23 0 1 1
.25 0 1 1
27 0 1 1
.28 1 1 2
.29 0 3 3
.30 0 1 1
.34 3 2 5
.36 0 1 1
.38 0 1 1
.39 0 2 2
41 1 1 2
42 1 0 1
44 0 3 3
.45 0 3 3
.46 0 3 3
47 0 1 1
48 0 1 1
.49 0 1 1
51 0 1 1
.53 1 1 2
.54 0 3 3
.55 0 1 1
.56 0 1 1
.57 0 1 1
.58 0 1 1
.59 0 1 1
.60 3 0 3
.61 0 1 1
.65 0 1 1
.70 0 2 2
A 1 0 1
.73 0 1 1
74 0 2 2
.75 0 1 1
.76 0 2 2
.80 0 1 1
.82 0 1 1
.83 0 1 1
.84 0 1 1
.85 0 1 1
.86 0 1 1
.87 0 1 1
.99 0 1 1
Total 14 65 79
Pearson chi2(52) = 57.0536 Pr=0.293

Source: processed data (STATA)
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As shown in Table 7, the bivariate analysis using the Pearson Chi-Square test was conducted to examine
the relationship between Leverage (independent variable) and Green Innovation (dependent variable). The test
yielded a Pearson chi-square value of 57.0536 with a corresponding p-value of 0.293. As the p-value is greater than
0.05, the result suggests that there is no statistically significant association between Leverage and Green Innovation.
This indicates that a company’s leverage level does not have a significant impact on its implementation of Green
Innovation.

Table 8. Robustness Regression

Gl Coefficient Robust Std. err. t p>ltl [95% cof. Interval]
GBC 1516784 .0862581 1.76 0.083** -.0201945 .3235513
Board .026094 .0153882 1.70 0.094** -.0045677 .0567557
ROA .0151963 .007354 2.07 0.042 * .0005431 .0298495
Lev .1053914 .1724825 0.61 0.543 -.2382874 4490702
cons .3692742 .1918573 1.92 0.058 -.0130098 .7515582
F (4,47) (3,54)
R-Squared 0,0846

*significant at 0.05; **significant at 0.1.
Source: processed data (STATA)

As shown in Table 8, this regression table aims to measure the extent to which various internal corporate
factors influence the level of Green Innovation (GI) undertaken by companies. The study employs the Robustness
Regression method as its primary analytical tool. The use of this method is critical because it ensures that the
resulting findings are stable and unbiased, even in the presence of extreme data points or outliers (i.e., companies
with performance levels significantly higher or lower than the average). Overall, the model (with an R* value of
0.0846) is only capable of explaining approximately 8.46% of the total variation in Green Innovation. This figure
suggests that while the factors under examination, such as the Green Committee, Board of Directors, and Financial
Performance, are indeed influential, other factors outside the model play a more dominant role in driving firms
towards green innovation.

In this study, significance levels are set at 10% (0.1) and 5% (0.05). The Green Board Committee (GBC)
and Board of Directors Size (Board) both demonstrate a positive influence on Green Innovation (both are
statistically significant at the 10% level). The presence of the Green Committee (GBC) has a larger positive impact
(Coefficient of 0.152) compared to the Board size (Coefficient of 0.026). This finding indicates that having a formal,
dedicated unit focusing on environmental issues, coupled with an adequate number of Board members, provides a
structured and legitimized impetus for companies to actively engage in environmentally friendly projects.

The Return on Assets (ROA) variable, representing Financial Performance, exhibits the strongest positive and
most significant influence on Green Innovation (p=0.042). This is the most robust finding, implying that companies
that are currently profitable or possess high profitability levels are more inclined to pursue Green Innovation. Simply
put, Green Innovation often requires substantial capital investment, and only firms with strong financial capacity are
likely to have the necessary resources and incentives to undertake these costs. Conversely, the company's Leverage
(Lev), or debt ratio, shows no significant influence on Green Innovation (p=0.543). This suggests that a firm's decision
to pursue green innovation is neither encouraged nor deterred by the amount of debt it holds.

The regression results support the findings from the bivariate analysis, indicating that the Green Board
Committee (GBC) plays a significant role in driving Green Innovation at the 10% significance level. Interestingly, Board
Size, which was previously insignificant in the bivariate test (p=0.404), became significant in the regression model. This
suggests that while the number of board members alone does not directly promote innovation, their presence contributes
to the effectiveness of formal structures like the GBC. The impact of the GBC is notably higher (coefficient 0.152) than
that of Board Size (0.026), highlighting that a specialized environmental committee has a stronger influence on ensuring
strategic commitment to green initiatives than simply increasing the number of board members.

Furthermore, the robust regression shows that ROA is the most significant factor driving Green Innovation
(p=0.042), serving as the company’s “financial engine.” Although the initial bivariate analysis did not show a
significant relationship (p=0.130), the regression model reveals that profitability becomes an important determinant
once governance factors are taken into account. In contrast, Leverage remains insignificant in both the bivariate
(p=0.293) and regression (p=0.543) analyses. Overall, these findings indicate that Green Innovation in Indonesian
listed companies is primarily influenced by internal financial capacity and “slack resources,” rather than external
debt financing, which may limit the company’s ability to undertake high-risk environmental investments.

Effect of Green Board Committee on Green Innovation

The presence of a Green Board Committee (GBC) within contemporary corporate governance structures should not
be interpreted merely as a symbolic response to regulatory expectations. Rather, it represents a strategic governance
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mechanism that shapes firms’ long-term environmental orientation. Rashed and Shah (2021) emphasize that GBCs
play a critical role in identifying risks associated with the transition toward a green economy and in monitoring the
effectiveness of sustainability-related controls. Through this function, the GBC serves as an institutional link
between the board’s environmental vision and managerial execution, ensuring that investment decisions remain
aligned with environmental preservation objectives.

This governance role is well aligned with Stakeholder Theory as articulated by Freeman et al. (2021), which
posits that firms are accountable not only to shareholders but also to a broad range of stakeholders, including
regulators, environmentally conscious investors, and civil society. The establishment of a GBC provides a
formalized platform through which firms can systematically respond to these stakeholder pressures. In the absence
of such a committee, green initiatives are often overshadowed by short-term financial priorities. Conversely, a
dedicated GBC facilitates sustained resource allocation toward Green Innovation (GlI), positioning it as a legitimacy-
enhancing strategy amid growing global demand for environmentally responsible products and practices.

From a decision-making perspective, the existence of a GBC enhances the rationality and technical depth
of strategic choices related to sustainable innovation (Shah et al., 2021). Green Innovation initiatives, whether
product- or process-based, are typically capital-intensive and subject to considerable uncertainty. The GBC mitigates
these risks by incorporating expert evaluation and informed judgment into the decision-making process. As a result,
the innovations pursued are more likely to reflect substantive environmental improvements rather than symbolic
actions or greenwashing, contributing to waste reduction and energy efficiency in a tangible manner.

Moreover, empirical evidence suggests that embedding a GBC within the organizational structure reduces
the likelihood of sustainability-related failures (Elmaghrabi, 2021; Gennari, 2019). Acting as an oversight body, the
committee proactively assesses potential environmental and social risks before they escalate into legal or
reputational challenges. This observation is consistent with Velte and Stawinoga (2020), who find that governance
specialization through sustainability committees is positively associated with higher transparency and improved
sustainability reporting quality. Enhanced disclosure, in turn, strengthens investor confidence and lowers firms’ cost
of capital, thereby expanding their capacity to finance green research and development (R&D) activities.

More specifically, the GBC’s focus on eco-friendly innovation extends across the entire product life cycle,
encompassing low-emission design, efficient production processes, and sustainable after-sales services. By
emphasizing technological efficiency and waste minimization, the committee ensures that Green Innovation
delivers both environmental benefits and competitive advantages through product differentiation in global markets.
Accordingly, the strategic alignment between the GBC’s mandate and the operational implementation of green
innovation provides a robust theoretical and empirical foundation for testing Hypothesis 1 in this study.

Effect of Board Size on Green Innovation

Corporate governance structures, particularly board size, play a pivotal role in shaping firms’ strategic responses to
environmental challenges. From a theoretical standpoint, a larger board does not merely indicate an increase in
headcount but reflects an expansion of cognitive capacity and diversity of viewpoints within the organization.
Drawing on Decision-Making Theory, a broader composition of board members enhances deliberative processes
by enabling more thorough, rational, and evidence-based evaluations before innovation-related decisions are made
(Steele & Stefansson, 2015). This is especially relevant for Green Innovation initiatives, which often involve high
technical complexity and substantial financial risk. In such contexts, larger boards are better positioned to provide
critical scrutiny, thereby reducing the likelihood of project failure.

From the perspective of Stakeholder Theory, board members serve as key representatives of diverse
stakeholder interests that firms must balance. Jones (1995) argues that stakeholder trust increases when companies
demonstrate robust oversight mechanisms. A larger board offers a more effective forum for capturing and
responding to external sustainability-related expectations. When board members collectively prioritize
environmental concerns, they create strong institutional pressure on management to adopt low-carbon technologies
and environmentally responsible production processes (Veronica et al., 2020). Active board engagement with
global ecological trends further ensures that Green Innovation efforts remain aligned with genuine sustainability
principles rather than symbolic compliance.

Empirical evidence supports this theoretical framework. Studies by Asni and Agustia (2022) and Lee et al.
(2021) document a positive association between board size and the intensity of environmental innovation. Larger
boards provide broader supervisory capacity, allowing for more specialized oversight mechanisms, including
subcommittees dedicated to monitoring green research and development (R&D) activities. This result clarifies the
significance of Board Size in the regression model, as an adequately sized board allows for the establishment of
specialized subcommittees, including the GBC. By leveraging the collective knowledge and networks of board
members, firms are better equipped to overcome technical and market barriers in developing green products. This
interplay between intellectual capital and strategic resource access strengthens the argument that an increase in
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board size enhances firms’ likelihood of successfully pursuing Green Innovation. Accordingly, Hypothesis 2 in this
study is empirically supported.

The Effect of Return on Assets (ROA) on Green Innovation

Profitability, proxied in this study by Return on Assets (ROA), reflects a firm’s ability to generate earnings from its
asset base and thus serves as a key indicator of operational efficiency. Within the context of sustainable business,
strong ROA does more than enhance investor appeal; it also provides an important source of internal financing.
From the standpoint of Stakeholder Theory, solid financial performance sends a clear signal of stability and
credibility to various stakeholder groups (Jones, 1995). Firms with higher profitability are therefore more likely to
gain the confidence of investors—particularly those committed to socially responsible investment—because they
are perceived as having sufficient financial capacity to absorb the costs associated with transitioning toward
environmentally sustainable practices. This aligns with the regression findings, where the strong coefficient of ROA
indicates that financial strength is not just a passive trait but an active enabler of stakeholder-oriented innovation.

From a value creation perspective, prior studies consistently show that higher ROA contributes positively
to firm value (Husna & Satria, 2019). Enhanced firm value, in turn, creates stronger incentives for companies to
safeguard their reputation through sustained environmental responsibility (Zhang et al., 2020). Superior profitability
enables firms to embed sustainability objectives into their core strategies, thereby positioning Green Innovation not
as an auxiliary activity but as a long-term mechanism for maintaining competitive advantage.

The empirical findings of this study, which demonstrate a positive effect of ROA on Green Innovation,
offer a clear contribution to ongoing debates in the literature. These results challenge the argument put forward by
Khan et al. (2021), who suggest that less profitable firms may be more inclined to pursue green innovation as a
reputational recovery strategy. Instead, the evidence presented here indicates that meaningful innovation is more
likely to emerge from firms with sound financial foundations rather than from reactive or distressed conditions. The
findings also contrast with those of Siminica et al. (2019), who report no significant relationship between ROA and
sustainability-related activities. In the Indonesian context—particularly during the 2023 observation period marked
by the introduction of new green initiatives—profit availability appears to be a primary driver motivating listed
firms to adopt environmentally friendly technologies. Taken together, these insights confirm that strong financial
performance, when aligned with a sustainability-oriented vision, provides robust empirical support for Hypothesis
3 in this study.

The Effect of Leverage Ratio on Green Innovation

Leverage reflects the extent to which a firm relies on external debt financing to support its operations and growth.
From a theoretical perspective, high leverage carries important managerial implications, particularly in relation to
creditor pressure. Firms with substantial debt obligations are subject to close monitoring to ensure stable cash flows
for interest and principal repayments. Under such conditions, managers are often incentivized to adopt more
cautious behavior and to emphasize short-term financial performance in order to minimize the risk of default.

The findings of this study indicate that leverage does not have a statistically significant effect on Green
Innovation. This result contributes to the ongoing debate in the literature regarding the relationship between capital
structure and sustainability-oriented activities. In contrast to the arguments of Azim Khan (2023) and Nemlioglu and
Mallick (2021), who suggest that higher debt levels may encourage firms to innovate more aggressively to improve
efficiency, the evidence in this context points to a different mechanism. Rather than acting as a catalyst, debt appears
to impose both psychological and financial constraints on managerial decision-making. Green Innovation initiatives—
whether related to environmentally friendly technologies or process efficiency—typically require substantial upfront
investment and involve considerable uncertainty. For firms already burdened with debt commitments, allocating
resources to high-risk innovation projects may be perceived as a threat to financial stability.

This pattern is consistent with the observations of Shi et al. (2022) and Xiang et al. (2022), who argue that
while external financing may stimulate innovation in its early stages—such as through targeted loans or subsidies—
its long-term effectiveness tends to diminish as financial obligations accumulate. As debt pressure increases, firms
are more likely to scale back experimental research and development (R&D) expenditures to preserve capital
adequacy and liquidity.

Within the context of Indonesian listed firms in 2023, these findings suggest that Green Innovation is
driven primarily by the availability of internal funds, such as retained earnings, rather than by debt-based financing.
A capital structure that is overly dependent on leverage may therefore slow down firms’ green transformation, as
management becomes increasingly risk-averse in response to solvency concerns. Consequently, even when firms
acknowledge their environmental responsibilities, financial constraints arising from high leverage can limit their
willingness to pursue innovation. Taken together, these results provide empirical support for the conclusion that
leverage does not play a decisive role in promoting Green Innovation.
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Conclusion

This study was conducted to see the effect of the Green Board Committee, Board Size, ROA, and Leverage Ratio
on Green Innovation in Indonesian companies in 2023. Through robustness regression testing, the results show that
Green Board Committee, Board Size, and ROA have a significant positive effect on Green Innovation. While the
Leverage Ratio has an insignificant positive effect on Green Innovation.

This research has two implications: practical and theoretical implications. In its practical implications, this
research helps managers ensure the availability of financial and non-financial resources to implement green
innovations. Non-financial resources, such as the Green Board Committee and Board Size, support sustainability
strategies, while financing needs to be considered for green innovations to run optimally, including effectiveness
testing before implementation. This research also contributes to the literature on financial and non-financial factors
that support green innovation. The results support stakeholder and decision-making theories, showing that the
integration of both factors improves the quality of decisions related to green innovation and broadens the
perspective on the green innovation process.

The references from this research still have many shortcomings. The limited research related to
sustainability, especially related to Green Innovation, is one of the limitations. The information provided by
companies is limited to annual reports and sustainability reports. There is no specific platform that describes the
green practices of companies in Indonesia. This is also the reason for the limitations of the data collection method.
For future research, it is necessary to add other components to Green Innovation, such as green technology. In
addition to seeing the results of innovation in financial reports and sustainability reports, researchers can also see
the company's involvement in reducing environmental impacts, such as GRI components, SDGs, and others.

References

Acosta-Smith, J., Grill, M., & Lang, J. H. (2024). The leverage ratio, risk-taking and bank stability. Journal of
Financial Stability, 74, 100833. https://doi.org/10.1016/}.jfs.2020.100833

Andayani, W., Lhutfi, 1., Ibrahim, M., Kumalasari, K. P., Wirasedana, I. W. P., Iswahyudi, M., & Wulandari, R.
(2023). Corporate social responsibility in Indonesia: A bibliography analysis. JPAK: Jurnal Pendidikan
Akuntansi Dan Keuangan, 11(2), 156-182. https://doi.org/10.17509/jpak.v11i2.59252

Appiah, L. O. (2023). Stakeholder engagement for green process innovation: Exploring the link and boundary
conditions. Operations and Supply Chain Management: An International Journal, 16(2), 153-163.
http://doi.org/10.31387/0scm0530380

Asni, N., & Agustia, D. (2022). Does corporate governance induce green innovation? An emerging market evidence.
Corporate Governance: The International Journal of Business in Society, 22(7), 1375-1389.
https://doi.org/10.1108/CG-10-2021-0389

Azim Khan, S. (2023). Leverage target and firm innovation. Managerial Finance, 49(10), 1577-1595.
https://doi.org/10.1108/MF-02-2023-0094

Baraibar-Diez, E., & Odriozola, M. D. (2019). CSR committees and their effect on ESG performance in UK, France,
Germany, and Spain. Sustainability, 11(18), 5077. https://doi.org/10.3390/su11185077

Busco, C., Consolandi, C., Eccles, R. G., & Sofra, E. (2020). A preliminary analysis of SASB reporting: Disclosure
topics, financial relevance, and the financial intensity of ESG materiality. Journal of Applied Corporate
Finance, 32(2), 117-125. https://doi.org/10.1111/jacf.12411

Campbell, S., Greenwood, M., Prior, S., Shearer, T., Walkem, K., Young, S., Bywaters, D., & Walker, K. (2020).
Purposive sampling: Complex or simple? Research case examples. Journal of Research in Nursing, 25(8),
652-661. https://doi.org/10.1177/1744987120927206

Cao, T., Zhang, C., & Yang, X. (2021). Green effects and influencing mechanisms of green credit policies-evidence
based on green patent data of listed companies in Chinese. Finance Forum, 26(5), 7-17.

Chams, N., & Garcia-Blandén, J. (2019). Sustainable or not sustainable? The role of the board of directors. Journal
of Cleaner Production, 226, 1067-1081. https://doi.org/10.1016/}.jclepro.2019.04.118

Chang, C.-H. (2011). The influence of corporate environmental ethics on competitive advantage: The mediation
role of green innovation. Journal of Business Ethics, 104(3), 361-370. https://doi.org/10.1007/s10551-
011-0914-x


https://doi.org/10.1016/j.jfs.2020.100833
https://doi.org/10.17509/jpak.v11i2.59252
http://doi.org/10.31387/oscm0530380
https://doi.org/10.1108/CG-10-2021-0389
https://doi.org/10.1108/MF-02-2023-0094
https://doi.org/10.3390/su11185077
https://doi.org/10.1111/jacf.12411
https://doi.org/10.1177/1744987120927206
https://doi.org/10.1016/j.jclepro.2019.04.118
https://doi.org/doi.org/10.1007/s10551-011-0914-x
https://doi.org/doi.org/10.1007/s10551-011-0914-x

The influence of green board, board size, ROA, and leverage ratio on green innovation... 375

Chen, W., Zhu, Y., He, Z., & Yang, Y. (2022). The effect of local government debt on green innovation: Evidence
from Chinese listed companies. Pacific-Basin Finance Journal, 73, 101760.
https://doi.org/10.1016/j.pacfin.2022.101760

Chen, Y., Chang, C., & Wu, F. (2012). Origins of green innovations: The differences between proactive and reactive
green innovations. Management Decision, 50(3), 368-398. https://doi.org/10.1108/00251741211216197

Coppola, M., & Blohmke, J. (2019). Companies are under pressure on climate change and need to do more. Deloitte.
https://www?2.deloitte.com/us/en/insights/topics/strategy/impact-and-opportunities-of-climate-change-on-
business.html

Edwards, W. (1954). The theory of decision making. Psychological Bulletin, 51(4), 380.
https://doi.org/10.1037/h0053870

Elmaghrabi, M. E. (2021). CSR committee attributes and CSR performance: UK evidence. Corporate Governance:
The International Journal of Business in Society, 21(5), 892-919. https://doi.org/10.1108/CG-01-2020-
0036

Feng, J., Pan, Y., & Zhuang, W. (2022). Measuring the enterprise green innovation strategy decision-making quality:
A moderating—mediating model. Frontiers in Psychology, 13, 915624.
https://doi.org/doi.org/10.3389/fpsyg.2022.915624

Freeman, R. E. (1984). Strategic management: A stakeholder perspective. Cambridge University Press.

Freeman, R. E., Dmytriyev, S. D., & Phillips, R. A. (2021). Stakeholder theory and the resource-based view of the
firm. Journal of Management, 47(7), 1757-1770. https://doi.org/10.1177/0149206321993576

Freeman, R. E., & McVea, J. (2005). A stakeholder approach to strategic management. The Blackwell Handbook
of Strategic Management, 183-201. https://doi.org/10.1111/b.9780631218616.2006.00007.x

Gennari, F. (2019). How to lead the board of directors to a sustainable development of business with the CSR
committees. Sustainability, 11(24), 6987. https://doi.org/10.3390/su11246987

Guinot, J., Barghouti, Z., & Chiva, R. (2022). Understanding green innovation: A conceptual framework.
Sustainability, 14(10), 5787. https://doi.org/10.3390/su14105787

Guoyou, Q., Saixing, Z., Chiming, T., Haitao, Y., & Hailiang, Z. (2013). Stakeholders’ influences on corporate green
innovation strategy: A case study of manufacturing firms in China. Corporate Social Responsibility
Environmental Management, 20(1), 1-14. https://doi.org/10.1002/csr.283

Horisch, J., Schaltegger, S., & Freeman, R. E. (2020). Integrating stakeholder theory and sustainability accounting:
A conceptual synthesis. Journal of Cleaner Production, 275, 124097.
https://doi.org/10.1016/j.jclepro.2020.124097

Husna, A., & Satria, I. (2019). Effects of return on asset, debt to asset ratio, current ratio, firm size, and dividend
payout ratio on firm value. International Journal of Economics Financial Issues, 9(5), 50-54. https:/
doi.org/10.32479/ijefi.8595

Jones, T. M. (1995). Instrumental stakeholder theory: A synthesis of ethics and economics. Academy of
Management Review, 20(2), 404—437. https://doi.org/10.2307/258852

Kartika, S., & Utami, W. (2019). Effect of corporate governance mechanisms on financial performance and firm
value with green accounting disclosure as moderating variables. Research Journal of Finance Accounting,
10(24), 150-158. https://doi.org/10.7176/RIFA/10-24-16

Kayakus, M., Tutcu, B., Terzioglu, M., Talas, H., & Unal Uyar, G. F. (2023). ROA and ROE forecasting in iron and
steel industry using machine learning techniques for sustainable profitability. Sustainability, 15(9), 7389.
https://doi.org/10.3390/su15097389

Khan, P. A, Johl, S. K., & Akhtar, S. (2021). Firm sustainable development goals and firm financial performance
through the lens of green innovation practices and reporting: A proactive approach. Journal of Risk
Financial Management, 14(12), 605. https://doi.org/10.3390/jrfm 14120605

Kraus, S., Rehman, S. U., & Garcia, F. J. S. (2020). Corporate social responsibility and environmental performance:
The mediating role of environmental strategy and green innovation. Technological Forecasting Social
Change, 160, 120262. https://doi.org/10.1016/j.techfore.2020.120262


https://doi.org/10.1016/j.pacfin.2022.101760
https://doi.org/doi.org/10.1108/00251741211216197
https://www2.deloitte.com/us/en/insights/topics/strategy/impact-and-opportunities-of-climate-change-on-business.html
https://www2.deloitte.com/us/en/insights/topics/strategy/impact-and-opportunities-of-climate-change-on-business.html
https://psycnet.apa.org/doi/10.1037/h0053870
https://doi.org/10.1108/CG-01-2020-0036
https://doi.org/10.1108/CG-01-2020-0036
https://doi.org/doi.org/10.3389/fpsyg.2022.915624
https://doi.org/10.1177/0149206321993576
https://doi.org/doi.org/10.1111/b.9780631218616.2006.00007.x
https://doi.org/10.3390/su11246987
https://doi.org/10.3390/su14105787
https://doi.org/10.1002/csr.283
https://doi.org/10.1016/j.jclepro.2020.124097
https://doi.org/doi.org/10.32479/ijefi.8595
https://doi.org/doi.org/10.32479/ijefi.8595
https://doi.org/10.2307/258852
https://doi.org/doi.org/10.7176/RJFA/10-24-16
https://doi.org/doi.org/10.3390/su15097389
https://doi.org/10.3390/jrfm14120605
https://doi.org/10.1016/j.techfore.2020.120262

376 Jurnal Akuntansi dan Auditing Indonesia, Vol. 29 No. 2, December 2025

Lazaretti, K., Giotto, O. T., Sehnem, S., & Bencke, F. F. (2020). Building sustainability and innovation in
organizations. Benchmarking: An International Journal, 27(7), 2166-2188. https://doi.org/10.1108/BI1J-08-
2018-0254

Lee, C. C., Li, X, Yu, C. H., & Zhao, J. (2021). Does fintech innovation improve bank efficiency? Evidence from
China’s banking industry. International Review of Economics and Finance, 74, 468-483.
https://doi.org/10.1016/j.iref.2021.03.009

Li, D., Zheng, M., Cao, C., Chen, X., Ren, S., & Huang, M. (2017). The impact of legitimacy pressure and corporate
profitability on green innovation: Evidence from China top 100. Journal of Cleaner Production, 141, 41—
49. https://doi.org/10.1016/j.jclepro.2016.08.123

Martin, L. (2015). Incorporating values into sustainability decision-making. Journal of Cleaner Production, 105,
146—156. https://doi.org/10.1016/].jclepro.2015.04.014

Mazaj, J., Picone, P. M., & Destri, A. M. L. (2022). Stakeholder involvement in sustainable innovation: Toward an
integrated conceptual framework. In Sustainability in the gig economy: Perspectives, challenges and
opportunities in industry 4.0 (pp. 49-64). Springer.

Minggu, A. M., Aboladaka, J., & Neonufa, G. F. (2023). Environmental, social dan governance (ESG) dan kinerja
keuangan perusahaan publik di Indonesia. Owner: Riset dan Jurnal Akuntansi, 7(2), 1186-1195.
https://doi.org/10.33395/owner.v7i2.1371

Mukhammedova, D., & Akromov, S. (2021). Optimal leverage ratio in company management and application
practices. European Proceedings of Social and Behavioural Sciences.
https://doi.org/10.15405/epsbs.2021.09.02.115

Mukhtar, B., Shad, M. K., Woon, L. F., Haider, M., & Wagqas, A. (2023). Integrating ESG disclosure into the
relationship between CSR and green organizational culture toward green Innovation. Social Responsibility
Journal, 20(2), 288-304. https://doi.org/10.1108/SRJ-03-2023-0125

Murillo-Luna, J. L., Garcés-Ayerbe, C., & Rivera-Torres, P. (2008). Why do patterns of environmental response
differ? A stakeholders’ pressure approach. Strategic Management Journal, 29(11), 1225-1240.
https://doi.org/10.1002/smj.711

Nemlioglu, I., & Mallick, S. (2021). Effective innovation via better management of firms: The role of leverage in
times of crisis. Research Policy, 50(7), 104259. https://doi.org/10.1016/j.respol.2021.104259

Pfeffer, J., & Salancik, G. (2015). External control of organizations—Resource dependence perspective. In
Organizational Behavior 2 (pp. 355-370). Routledge.

Phillips, R. A. (1997). Stakeholder theory and a principle of fairness. Business Ethics Quarterly, 7(1), 51-66.
https://doi.org/10.2307/3857232

Puspitasari, E., Sudiyatno, B., Hartoto, W. E., & Widati, L. W. (2021). Net interest margin and return on assets: A
case study in Indonesia. The Journal of Asian Finance, Economics and Business, 8(4), 727-734.
https://doi.org/10.13106/jafeb.2021.vol8.n04.0727

Rashed, A. H., & Shah, A. (2021). The role of private sector in the implementation of sustainable development
goals. Environment, Development and Sustainability, 23(3), 2931-2948. https://doi.org/10.1007/s10668-
020-00718-w

Sana, M. U, Li, Z., Kiren, T., Liagat, H. Bin, Naseem, S., & Saeed, A. (2023). A secure method for data storage and
transmission in sustainable cloud computing. Computers, Materials and Continua, 75(2), 2741-2757.
https://doi.org/10.32604/cmc.2023.036093

Sarfraz, M., Ivascu, L., Abdullah, M. I., Ozturk, I., & Tariqg, J. (2022). Exploring a pathway to sustainable
performance in manufacturing firms: The interplay between innovation capabilities, green process, product
innovations and digital leadership. Sustainability, 14(10), 5945. https://doi.org/10.3390/su14105945

Shah, S. Q. A,, Lai, F.-W., Shad, M. K., & Jan, A. A. (2022). Developing a green governance framework for the
performance enhancement of the oil and gas industry. Sustainability, 14(7), 3735.
https://doi.org/10.3390/su14073735

Shah, S. Q. A., Lai, F.-W., Shad, M. K., Kone¢nd, Z., Goni, F. A., Chofreh, A. G., & Klemes, J. J. (2021). The
inclusion of intellectual capital into the green board committee to enhance firm performance.
Sustainability, 13(19), 10849. https://doi.org/10.3390/su131910849


https://doi.org/10.1108/BIJ-08-2018-0254
https://doi.org/10.1108/BIJ-08-2018-0254
https://doi.org/10.1016/j.iref.2021.03.009
https://doi.org/10.1016/j.jclepro.2016.08.123
https://doi.org/10.1016/j.jclepro.2015.04.014
https://doi.org/10.33395/owner.v7i2.1371
https://doi.org/doi.org/10.15405/epsbs.2021.09.02.115
https://doi.org/doi.org/10.1108/SRJ-03-2023-0125
https://doi.org/10.1002/smj.711
https://doi.org/10.1016/j.respol.2021.104259
https://doi.org/10.2307/3857232
https://doi.org/doi.org/10.13106/jafeb.2021.vol8.no4.0727
https://doi.org/10.1007/s10668-020-00718-w
https://doi.org/10.1007/s10668-020-00718-w
https://doi.org/10.32604/cmc.2023.036093
https://doi.org/doi.org/10.3390/su14105945
https://doi.org/doi.org/10.3390/su14073735
https://doi.org/doi.org/10.3390/su131910849

The influence of green board, board size, ROA, and leverage ratio on green innovation... 377

Shahzad, M., Qu, Y., Javed, S. A., Zafar, A. U., & Rehman, S. U. (2020). Relation of environment sustainability to
CSR and green innovation: A case of Pakistani manufacturing industry. Journal of Cleaner Production,
253, 119938. https://doi.org/10.1016/j.jclepro.2019.119938

Shi, A., He, J., & Chen, M. (2022). Mini-review on the relationship between cash compensation of senior executives
and bank performance in China. BCP Business & Management, 19, 194-202.
https://doi.org/10.54691/bcpbm.v19i.742

Siminica, M., Cristea, M., Sichigea, M., Noja, G. G., & Anghel, I. (2019). Well-governed sustainability and financial
performance: A new integrative approach. Sustainability, 11(17), 4562.
https://doi.org/10.3390/su11174562

Steele, K., & Stefansson, H. O. (2015). Decision theory. The Metaphysics Research Lab, Center for the Study of
Language and Information (CSLI), Stanford University.
https://plato.stanford.edu/archives/win2020/entries/decision-theory/

Tseng, M.L., Tan, R. R., & Siriban-Manalang, A. B. (2013). Sustainable consumption and production for Asia:
sustainability through green design and practice. Journal of Cleaner Production, 40, 1-5.
https://doi.org/10.1016/j.jclepro.2012.07.015

Usman, M., Javed, M., & Yin, J. (2020). Board internationalization and green innovation. Economics Letters, 197,
109625. https://doi.org/10.1016/j.econlet.2020.109625

Velte, P., & Stawinoga, M. (2020). Do chief sustainability officers and CSR committees influence CSR-related
outcomes? A structured literature review based on empirical-quantitative research findings. Ournal of
Management Control, 31(4), 333-377. https://doi.org/10.1007/s00187-020-00308-x

Veronica, S., Alexeis, G.-P., Valentina, C., & Elisa, G. (2020). Do stakeholder capabilities promote sustainable
business innovation in small and medium-sized enterprises? Evidence from lItaly. Journal of Business
Research, 119, 131-141. https://doi.org/10.1016/j.jbusres.2019.06.025

Wagner, M. (2007). On the relationship between environmental management, environmental innovation and
patenting: Evidence from German manufacturing firms. Research Policy, 36(10), 1587-1602.
https://doi.org/10.1016/j.respol.2007.08.004

Wan, X., Wang, Y., Qiu, L., Zhang, K., & Zuo, J. (2022). Executive green investment vision, stakeholders’ green
innovation concerns and enterprise green innovation performance. Frontiers in Environmental Science, 10,
997865. https://doi.org/10.3389/fenvs.2022.997865

Wang, Y., Yang, Y., Fu, C., Fan, Z., & Zhou, X. (2021). Environmental regulation, environmental responsibility,
and green technology innovation: Empirical research from China. Plos One, 16(9), 257670.
https://doi.org/10.1371/journal.pone.0257670

Wang, Y. Z., & Ahmad, S. (2024). Green process innovation, green product innovation, leverage, and corporate
financial performance;  evidence  from system  GMM.  Heliyon, 10(4),  25819.
https://doi.org/doi.org/10.1016/j.heliyon.2024.e25819

Weng, H.-H., Chen, J. S.; & Chen, P. C. (2015). Effects of green innovation on environmental and corporate
performance: A stakeholder perspective. Sustainability, 7(5), 4997-5026.
https://doi.org/10.3390/su7054997

White, D. J. (2018). Decision theory. Routledge.

Wincent, J., Anokhin, S., & Ortqvist, D. (2010). Does network board capital matter? A study of innovative
performance in strategic SME networks. Journal of Business Research, 63(3), 265-275.
https://doi.org/10.1016/j.jbusres.2009.03.012

Xiang, X., Liu, C., & Yang, M. (2022). Who is financing corporate green innovation? International Review of
Economics Finance, 78, 321-337. https://doi.org/10.1016/j.iref.2021.12.011

Yousaf, U. B., Tauni, M. Z., Yousaf, I., & Su, N. L. (2024). Board competence and green innovation—Does external
governance  matter?  Business  Strategy and the  Environment, 33(4), 3078-3102.
https://doi.org/10.1002/bse.364 1

Zhang, F., Qin, X., & Liu, L. (2020). The interaction effect between ESG and green innovation and its impact on
firm value from the perspective of information disclosure. Sustainability, 12(5), 1866.
https://doi.org/10.3390/su12051866


https://doi.org/doi.org/10.1016/j.jclepro.2019.119938
https://doi.org/10.54691/bcpbm.v19i.742
https://doi.org/doi.org/10.3390/su11174562
https://plato.stanford.edu/archives/win2020/entries/decision-theory/
https://doi.org/doi.org/10.1016/j.jclepro.2012.07.015
https://doi.org/doi.org/10.1016/j.econlet.2020.109625
https://doi.org/doi.org/10.1007/s00187-020-00308-x
https://doi.org/doi.org/10.1016/j.jbusres.2019.06.025
https://doi.org/doi.org/10.1016/j.respol.2007.08.004
https://doi.org/doi.org/10.3389/fenvs.2022.997865
https://doi.org/doi.org/10.1371/journal.pone.0257670
https://doi.org/doi.org/10.1016/j.heliyon.2024.e25819
https://doi.org/doi.org/10.3390/su7054997
https://doi.org/doi.org/10.1016/j.jbusres.2009.03.012
https://doi.org/doi.org/10.1016/j.iref.2021.12.011
https://doi.org/doi.org/10.1002/bse.3641
https://doi.org/doi.org/10.3390/su12051866

378 Jurnal Akuntansi dan Auditing Indonesia, Vol. 29 No. 2, December 2025

Zhang, Q., & Wang, S. (2020). Exploring the trend of commodity prices: A review and bibliometric analysis.
Sustainability, 14(15), 9536. https://doi.org/10.3390/su14159536

Zhao, J., Pongtornkulpanich, A., & Cheng, W. (2022). The impact of board size on green innovation in China’s
heavily polluting enterprises: The mediating role of innovation openness. Sustainability, 14(14), 8632.
https://doi.org/10.3390/su14148632

Zhao, Y., Huang, Y., Hu, S., & Sun, J. (2023). How tripartite stakeholders promote green technology innovation of
China’s heavily polluting enterprises? Sustainability, 15(12), 9650. https://doi.org/10.3390/su15129650

Zhu, F., Xu, X., & Sun, J. (2024). The short board effect of ESG rating and corporate green innovation activities.
PLoS ONE, 19(3), 1-24. https://doi.org/10.1371/journal.pone.0299795


https://doi.org/10.3390/su14159536
https://doi.org/doi.org/10.3390/su14148632
https://doi.org/doi.org/10.3390/su15129650
https://doi.org/10.1371/journal.pone.0299795

