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Abstract

This research aims to explore the impact of green accounting on corpo-
rate sustainability by incorporating the MFCA approach and assessing re-
source efficiency. The samples for this study comprise 23 manufacturing
companies listed on the Indonesian Stock Exchange (IDX) from 2020 to
2022. Data collection involved reviewing the selected companies’ annual
and sustainability reports. The data analysis was conducted using path anal-
ysis with the assistance of SmartPLS 4 software. The hypothesis testing re-
sults indicate that green accounting and MFCA positively affects corporate
sustainability. Green accounting positively affects MFCA but negatively
affects resource efficiency. MFCA mediates the relationship between green
accounting and corporate sustainability. However, resource efficiency has
not effectively mediated the relationship between green accounting and cor-
porate sustainability. This pioneering research is the first to combine green
accounting with MFCA within the context of manufacturing companies in
Indonesia. It provides a fresh perspective on MFCA’s role as a mediator
between green accounting and corporate sustainability. This research un-
derscores the importance of integrating green accounting and MFCA in the
management strategies of manufacturing companies to improve long-term
sustainability while seeking solutions to overcome the negative influence of
green accounting on resource efficiency. This research emphasizes the im-
portance of adopting green accounting and MFCA practices to reduce man-
ufacturing activities’ negative environmental impacts, positively contribute
to society through reduced waste and emissions, and improve resource use
efficiency.

©2026 L&H Scientific Publishing, LLC. All rights reserved.

1 Introduction

Corporations need large resources (such as energy, water, labor, etc.) to carry out the corporation’s operational
activities. In addition to providing benefits, corporate activities also have a negative impact, both those that have
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been taken into account and those that we have not considered before. If the corporate only focuses on increasing
profitability without caring about the sustainability of the environment and surrounding resources, it can cause
environmental damage. Increasing profitability is one of the main motives for resource exploitation. In this
regard, more and more research is voicing ecological aspects in accounting [1-3]. This environmental problem
has become an important agenda for all stakeholders in recent decades, including corporations and governments.
The concept of environmental accounting or green accounting then comes to see that accounting does not only
focus on financial problems but needs to look at the environmental impact caused by organizational activities to
maintain the sustainability of the earth and the corporate in the long term [4, 5].

Furthermore, Lako [3] proposes reforming the conceptual framework and reconstructing traditional account-
ing into green accounting, especially in Indonesia. According to Lako [3], over the past few decades, traditional
accounting has contributed to the increasing escalation of environmental damage and ecological crises. Financial
statements that are the output of the corporation’s accounting stage only present financial information reports,
while environmental information is ignored. The desire of economic actors and the government to increase eco-
nomic growth and maximize profits is one of the causes of the emergence of the ecological crisis. Furthermore,
the presence of green accounting is an approach based on the value and principle of love for fellow human beings
and the environment in the accounting process, which is increasingly needed. Especially the implementation of
green accounting in developing countries such as Indonesia is still in the early stages of development [4, 6, 7].
Various criticisms are also directed at traditional accounting, which often does not provide enough information
to stakeholders, especially regarding environmental impacts. Thus, it indicates that a more holistic approach is
needed in accounting that includes environmental aspects [8]. Hence, this study’s fundamental motivation is to
examine the impact of green accounting on the sustainability of companies, especially in Indonesia, and to fill
the gap or answer the call to consider environmental aspects in accounting.

Green accounting integrates environmental costs into a corporation’s financial statements. The environmen-
tal cost describes the corporation’s costs for the economic benefits it obtains. Reporting that considers environ-
mental elements can effectively reduce information asymmetry between stakeholders. Stakeholders can access
more precise information based on the corporation’s green accounting report content, and the right investment
and financing decisions significantly impact corporate sustainability. Several previous studies [9—12] concluded
that the implementation of green accounting has a positive effect on sustainability. However, green accounting is
not enough to achieve sustainability goals. Several supporting approaches are needed to achieve sustainability,
such as implementing material flow cost accounting (MFCA) and resource efficiency.

Many manufacturing corporations are inefficient in producing goods and services, so they produce much
waste. Industrial waste comes from using raw materials, energy, water, and materials that are easily lost. En-
vironmental impacts must be expressed in monetary units, such as revenue from net production or fines for
violating environmental regulations [13, 14]. Environmental problems are increasingly crucial for corporations
because they relate to their economic and production processes [15]. Cost calculations and energy efficiency are
necessary to ensure that the activities carried out by the corporation are safe for the environment. Therefore,
the corporation must have proper management practices to address environmental protection and management
issues such as MFCA and resource efficiency.

MEFCA is an approach that helps corporations identify, measure, and manage the flow of materials and
energy in their production processes [16]. By reducing material losses and improving efficiency, MFCA provides
economic benefits to corporations and reduces negative environmental impacts, such as carbon emissions and
waste. In addition, MFCA provides clear cost information related to material losses, which can assist managers
in making better decisions regarding investments, product design, and changes in raw materials. Therefore,
corporations can achieve economic goals while maintaining sustainability [17, 18].

On the other hand, resource efficiency refers to the ability of a corporation to produce a product or service
by utilizing a smaller amount of resources [19]. Resource efficiency aims to harmonize economic growth and
resource use. The alignment of the two contributes to sustainable economic growth and, at the same time, helps
conserve resources and keep the climate conducive. Resources can be divided into two forms, namely physical
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and non-physical. So, there are several ways to calculate the efficiency of a corporation’s resources. One of
them is the activity ratio. The activity ratio provides a clear picture of a corporation’s economic performance.
Corporations can evaluate and assess how well the corporation manages and streamlines its resources to achieve
optimal results [20].

Regarding sustainability, resource efficiency helps corporations reduce the environmental impact of their
business activities and extend the lifespan of limited resources. Corporations can monitor resource efficiency
and find ways to increase efficiency. By improving resource efficiency, corporations can reduce operational
costs. The ultimate goal is the sustainability of resources and the sustainability of the corporation itself [21].

By combining green accounting practices that consider environmental aspects in financial statements and
increased efficiency, corporations can optimize the use of their resources. Reduce environmental impacts, in-
cluding emissions and waste, and bring economic benefits through reduced production costs and more efficient
management [22]. Combining green accounting and resource efficiency creates a strong synergy to increase
the corporation’s contribution to sustainability goals. For that reason, researchers are motivated to examine the
role of green accounting on the sustainability of the corporation and the role of MFCA and energy efficiency
in mediating green accounting on corporate sustainability. This research also develops the research of Marrone
et al [22]. The findings of Marrone et al [22] indicate that more specific research topics, such as the shift to
a low-carbon economy and sustainable development goals, are increasingly needed. Based on the best of the
author’s knowledge, this study is the first study in Indonesia that uses two mediating variables, namely MFCA
and energy efficiency, to see the contribution of green accounting to corporate sustainability.

The results of this study are expected to be a reference for policymakers to require corporations to implement
green accounting, not limited to qualitative reports on the positive environment. MFCA plays an important role in
corporations reducing waste and minimizing the use of energy and less efficient materials. Furthermore, although
resource efficiency does not mediate the influence of green accounting on corporate sustainability, this is a
special concern for companies. The benefits obtained from implementing green innovation cannot immediately
increase total assets turnover (TATO) but require a more extended period.

2 Literature review and hypothesis development

2.1 Literature review

2.1.1 Legitimacy theory

The theory of legitimacy is derived from corporate legitimacy, first proposed by Dowling & Pfeffer [24]. This
idea shows that legitimacy is a state or status that exists when the value structure of a harmonious element is
aligned with the broader value structure of the society in which the identity is located. The legitimacy approach in
green accounting to corporate sustainability is to pay attention to the environmental impact of the corporation’s
business activities and report on the environmental and social performance of the community in a transparent
and accountable manner.

In addition, Marina et al [25] explained that a broader design for the implementation of green accounting
is needed, not only for the purchase of corporation operational materials and waste management but also for
investment and marketing decisions or, in other words, as a tool for environmental management and commu-
nication with the community [25, 26]. Integrating social and environmental accounting information urgently
needs to be incorporated into the traditional accounting system. The desire of the government and economic
actors to increase profitability triggers an ecological and social crisis because there is exploitation of natural
resources [27]. Therefore, the presence of green accounting is significant to maintain corporate sustainability,
especially nature’s sustainability.
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2.1.2 Material flow cost accounting

Material flow cost accounting (MFCA) is an accounting system that measures the flow and stock of a corpo-
ration’s materials both in physical and monetary form [28]. MFCA helps corporations identify and manage
costs associated with material use, including raw materials, system costs, shipping, and disposal. Implement-
ing MFCA allows corporations to create material flow graphs and cost flow matrices that clearly describe how
materials are used and whether waste occurs [8].

In addition to identifying waste, MFCA is the basis for better managerial decision-making for capital in-
vestment and resource management. The corporation has a qualified understanding of the cost of waste and
emissions. Therefore, implementing MFCA helps corporations manage costs and contributes to sustainability
and efficiency [17].

2.1.3 Resource efficiency

Resource efficiency is optimizing the use of materials and energy in the production process. In other words,
resource efficiency means using the earth’s limited resources sustainably while minimizing environmental im-
pact [19]. Resource efficiency creates more value (economy) with less resource use. It reduces the environmen-
tal impact associated with resource use to sever the link between economic growth and the use of nature [22].
Resource efficiency aims to minimize the consumption of raw materials and energy and maximize the produc-
tivity and quality of the products produced [29]. This concept is fundamental in the industry because it helps
corporations achieve economic benefits and the environment. Resource efficiency means creating more value
(economic) with less resource use and reducing the environmental impact associated with resource use to sever
the link between economic growth and natural use [30].

Resources are divided into two, namely physical and non-physical resources. So, resource efficiency can
also be measured using the activity ratio that measures total asset turnover (TATO). This ratio measures the ef-
fectiveness of a corporation in using its operational resources and assesses its ability to carry out daily activities.
A corporation’s operational efficiency level, reflected in the ratio of activities, such as the asset turnover ratio,
has powerful implications for corporate sustainability. The asset turnover ratio, which measures how efficiently
a corporation uses its assets to generate sales, indicates sustainable business practices.

The higher the activity ratio, the more efficient the corporation will use its operational resources. A high ratio
indicates energy and resource management efficiency, reflecting the corporation’s commitment to sustainable
supply chain practices. In addition, a good asset turnover can also reflect innovation and waste reduction efforts
as corporations look for ways to improve production efficiency without compromising sustainability. Therefore,
corporations can use the activity ratio to measure their resource use efficiency [31].

In the context of sustainability, the efficient use of resources can assist corporations in reducing the envi-
ronmental impact of their business activities and extending the lifespan of limited resources. A corporation’s
sustainability disclosure can include information about investments in green technology, corporate social re-
sponsibility, and other specific sustainability initiatives. Therefore, the activity ratio is an important element in
the sustainability narrative, providing a broader picture of how a corporation manages its assets and contributes
to sustainability principles. By using activity ratios, corporations can measure how efficiently they use their
operational resources, such as inventory and assets, and look for ways to improve their efficiency [20].

2.1.4 Corporate sustainability

Corporate sustainability is seen as a corporate management paradigm that continues to grow. The term paradigm
is used because corporate sustainability is an alternative to the traditional growth model and maximizing profits.
Meanwhile, corporate sustainability recognizes that corporate growth and profitability are important and that
corporations must pursue social and environmental goals. Corporate sustainability is an approach that creates
long-term value by considering how the corporation operates within the ecological (environmental), social, and
economic spheres [10]. This approach aims to ensure that the corporation’s operational activities are not only
financially profitable but also responsible for its impact on society and the environment.
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2.2 Hypothesis development

2.2.1 Green accounting on corporate sustainability

The presence of green accounting is an effort to protect the environment. Green accounting is an approach that
incorporates environmental considerations into the financial reporting process and business performance mea-
surement [32, 33]. Green accounting was developed to help corporations understand and manage the trade-offs
between environmental goals and traditional economic goals. However, in developing countries, such as In-
donesia, corporations still ignore information related to environmental cost reporting [34]. In addition, green
accounting also creates transparency, builds stakeholder trust, and helps identify environmental risks and oppor-
tunities. Corporations create sustainable decisions and shape more environmentally friendly business policies
with the information generated. Thus, the understanding and development of green accounting is an urgency to
promote a sustainable future for corporations.

Green accounting is also closely related to the theory of legitimacy, which states that the government seeks to
ensure that it operates within the limits and norms that are acceptable to society. Through environmental impact
measurement and reporting, green accounting provides the transparency needed to meet the expectations of the
community and stakeholders. Corporations that look indifferent to the environment can lose the trust and support
of consumers, investors, and regulators. Thus, green accounting helps corporations comply with environmental
regulations but also helps to build a good reputation and public trust, which is a key element of legitimacy.

Several previous studies [35-37] supported this idea, concluding that implementing green accounting posi-
tively improves corporate sustainability. Furthermore, Dhar et al [36] stated that implementing green accounting
positively affects the sustainability development of corporations with high pollution levels. The research of En-
diana & Dicriyani [10] also aligns with this: implementing green accounting for manufacturing corporations
in Indonesia increases corporate sustainability. Additionally, integrating green accounting and corporate sus-
tainability systems allows corporations to grow more, especially to create long-term value for stakeholders [8].
Hence, this research proposes the following hypothesis:

HI. Green accounting positively affects corporate sustainability

2.2.2 Green accounting on material flow cost accounting

Green accounting provides a framework for measuring and reporting the environmental impact of a corpora-
tion’s activities. Implementing green accounting helps MFCA measure and analyze costs related to resource
consumption and environmental impact. Faieq & Cek [39] emphasizes that companies can increase stakeholder
accountability by identifying and recording waste-related environmental costs. Accordingly, the result provides
a more comprehensive picture of resource efficiency [18].

Furthermore, Tu [18] stated that green accounting and MFCA help corporations strengthen their position
as responsible and sustainable entities. In addition, implementing green accounting also helps corporations stay
abreast of applicable environmental regulations by providing the data needed for environmental reports and
audits. This reduces the risk of fines and witnesses and improves the corporation’s reputation in the eyes of
stakeholders and the public. Therefore, the corporation’s social legitimacy, public trust, and long-term sustain-
ability are also strengthening [38].

Green accounting stimulates corporations to innovate in production and product development by focusing
on environmental impact. The implementation of green accounting can be in the form of developing more
environmentally friendly products and processes with minimal waste. The presence of green accounting can
help MFCA by considering costs related to resource consumption and the environment during the production
process. Based on the description above, the research hypothesis is as follows:

H2. Green accounting positively affects material flow cost accounting

2.2.3 Material flow cost accounting on corporate sustainability

MEFCA plays an essential role in supporting the achievement of corporate sustainability. MFCA is a cost calcu-
lation method focusing on cost efficiency and waste management. If traditional accounting methods only focus
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on the product’s final cost, MFCA also considers all material inputs wasted during the production process. Thus,
the MFCA provides a comprehensive overview of operational efficiency and sustainability [40].

In line with the legitimacy theory, implementing MFCA shows the corporation’s commitment to sustainabil-
ity practices and environmental responsibility. As such, MFCA supports efficiency and profitability, strengthens
corporate social legitimacy, increases public trust, and supports long-term sustainability [17].

Specifically, Kokubu et al [17] state that MFCA helps organizations identify, measure, and reduce excessive
material and energy use during production. This result is then reinforced by findings [40], which conclude
that MFCA can affect production costs and waste management. In line with that Huang et al [42] concluded
that MFCA analysis based on ISO 14051 is a valuable management tool that positively affects sustainable
development. Hence, this research proposes the following hypothesis:

H3. Material flow cost accounting positively affects corporate sustainability

2.2.4 Green accounting on resource efficiency

Green accounting motivates corporations to adopt more sustainable business strategies such as waste reduction,
use of renewable resources, and energy efficiency. These changes can positively impact financial ratios, such as
reduced operational costs [43] and [10]. Adopting a more sustainable business strategy allows organizations to
gain legitimacy from the communities and environments in which they operate. In the same boat, Rahman
& Islam [43] also concluded that green accounting positively affects resource efficiency. Green accounting
provides a framework for measuring and reporting on the use of resources more efficiently. Integrating economic
and environmental information gives corporations a better understanding of how resources are used and their
environmental impact. Consequently, corporations are authorized to identify areas where resource efficiency is
improved.

Zorn et al [20] also concluded that green accounting has a positive effect on resource efficiency by consid-
ering the environmental costs and social impacts of the corporation’s operations. By including environmental
costs in financial statements, corporations get a more accurate picture of profitability and resource efficiency.
Hence, this research proposes the following hypothesis:

H4. Green accounting positively affects resource efficiency

2.2.5 Resource efficiency on corporate sustainability

Resource efficiency is saving by using energy, water, and raw materials and maximizing product output. In
other words, producing more products or services and using fewer resources reduces negative environmental
impacts and improves sustainability [21]. Resource efficiency is one of the practical ways in which corporations
implement sustainability principles. The corporation further adheres to social expectations to act responsibly
towards the environment and demonstrates economic responsibility by reducing waste and improving efficiency,
thus strengthening its legitimacy.

By increasing resource efficiency, corporations reduce production and operational costs. In addition, the
corporation’s stock price is becoming more competitive due to investors paying more attention to sustainability.
Higher profitability supports sustainability by allocating more resources to investments in sustainable practices
[20]. This is further strengthened by the findings of Liu & Wu [44], emphasizing the importance of green
finance and sustainability reporting in supporting corporate financial performance and positively impacting risk
management and economic development. Based on the description above, the research hypothesis is as follows:

HS5. Resource efficiency positively affects corporate sustainability.

2.2.6 Green accounting on corporate sustainability through MFCA

Kokubu et al [17] stated that green accounting and MFCA positively increase a corporation’s sustainability
performance. Implementing MFCA helps corporations identify lost material costs and improve environmen-
tal efficiency, indirectly supporting the corporation’s sustainability. Rakesa & Werastuti [46] state that green
accounting positively affects corporate sustainability. They also found that MFCA positively affects corporate
sustainability, and green accounting significantly affects the corporation’s sustainability through MFCA. Further-
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Material Flow
Cost Accounting

M)
Green Hl - Cprpqrgte
Accounting (X) > Sustainability (Y)
Resource

Efficiency (M2)

Fig. 1 Research model.

more, research from Abdullah & Amiruddin [46] states that green accounting affects the relationship between
MFCA and improving corporate sustainability.

Based on the theory of legitimacy, corporations strive to acquire or maintain social legitimacy to be accepted
and recognized as legitimate members of society. In this case, practices such as green accounting and MFCA
can serve as tools to gain legitimacy by demonstrating a corporation’s commitment to social and environmental
responsibility. Thus, through MFCA in the context of green accounting and corporate sustainability, corpora-
tions can strengthen their commitment to sustainable development by managing their environmental impact and
creating long-term value for all stakeholders. Hence, this research proposes the following hypothesis:

H6. MFCA positively mediates the effect green accounting on corporate sustainability

2.2.7 Green accounting on corporate sustainability through resource efficiency

Green accounting focuses on environmental aspects that motivate corporations to improve energy efficiency.
For example, corporations are likely to reduce energy consumption by implementing environmentally friendly
technologies or more efficient processes. The better the energy efficiency, the more significant the contribution
to the corporation’s sustainability. The results of the study [21] and [11] reveal that resources are not always
physical but non-physical. In his research, it was explained that resource efficiency can be reviewed from finan-
cial strength. Much capital is required to run a business, including research, development, and efforts to achieve
resource efficiency.

In green accounting, resource efficiency acts as a mediator that connects a corporation’s efforts to achieve
sustainability with accurate measurements and environmental impact analysis. Green accounting allows corpo-
rations to transparently monitor and report on the efficiency of their resources, which is a critical step to re-
ducing their ecological footprint and meeting the established sustainability standards. Furthermore, operational
efficiency lowers production costs and increases competitiveness in a market increasingly concerned about sus-
tainability.

The results of research from Gonzalez & Vinces [47] show that implementing green accounting helps cor-
porations reduce environmental impact and improve resource efficiency through better management. Then, the
research conducted by Solovida & Latan [48] emphasizes the use of assets to generate income more than the
efficiency of using environmental resources such as energy or water. Hence, this research proposes the following
hypothesis:

H7. Resource efficiency positively mediates the effect green accounting on corporate sustainability
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Table 1 Variable operational.

Variable Measurement
Net income
C te sustainability (Y EEl =
orporate sustainability (Y) Total emissions (ton CO2e)
Green Accounting (X) GA = Ln Total environmental management costs
MFCA (M1) Material loss cost = Total input cost + Total output cost
Sal

Resource efficiency (M2) TATO = _ DA

Total assets

Table 2 Descriptive statistic.

Variable Mean Median Min Max Standard Deviation
Green accounting 21.502 21.252 16.993 26.450 2.219
MEFCA 26.231 26.198 21.730 30.372 1.828
Resource efficiency 0.747 0.705 0.305 1.306 0.291

Corporate sustainability 6798864166.137 771534.248 -71100309.598 158967558239.862  31557749481.459

3 Research method

The type of research is causative research, which is to find out how much green accounting (X) has an impact on
the sustainability of the corporation (Y) through the MFCA (M1) and resource efficiency (M2) approaches. This
research uses secondary data obtained through annual and sustainability reports of manufacturing industry com-
panies. As our study focuses on corporate sustainability, we have chosen manufacturing industries and firms as a
sample, especially manufacturing industries in Indonesia. Investigating the corporate sustainability performance
of chosen manufacturing industry firms is vital for several reasons. First, because manufacturing corporations
process raw materials into finished products through a lengthy production process such as design, production,
assembly, and packaging, they use many resources and generate much waste. Therefore, it is a challenge for cor-
porations to manage the environmental impact. Moreover, manufacturing corporations are essential as a sector
that contributes to widespread economic growth in Indonesia, but at the same time, they also produce hazardous
and toxic waste (B3). Therefore, manufacturing corporations need considerable attention to see their role and
challenges. Furthermore, the selected year range is 2020 to 2022 for manufacturing industry companies listed on
the Indonesia Stock Exchange (IDX) because few corporations in Indonesia have published MFCA practices.

The total sample obtained was 23 manufacturing companies. The data analysis in this study uses Structural
Equation Modeling (SEM) and data processing through the Partial Least Squares (PLS) approach, utilizing the
SmartPLS 4.0 application so that it allows the processing of research problems to be effective. The measurements
of each variable are presented in a table.

4 Result and discussion

4.1 Result

This study is designed to analyze the role of MFCA and resource efficiency in mediating the relationship of
green accounting to corporate sustainability. It uses a manufacturing company listed on the Indonesia Stock
Exchange (IDX) and the purposive sampling method for sample selection. The data used are from each related
company’s annual and sustainability reports.

4.1.1 Descriptive statistic

Table 2 summarizes the descriptive statistics of the variables. It presents the variables’ minimum, maximum, and
average values and the standard deviation.
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Table 3 Outer loading value.

Indicator Outer Loading
Green Accounting (X) 1.000 Valid
MFCA (M1) 1.000 Valid
Resource Efficiency (M2) 1.000 Valid
Corporate Sustainability (Y) 1.000 Valid

Table 4 Discriminant validity.

Corporate Sustainability Green Accounting MFCA Resource Efficiency

Corporate sustainability 1.000
Green accounting 0.452 1.000
MFCA 0.377 0.582 1.000
Resource efficiency -0.127 -0.162 -0.054 1.000

4.1.2 Analysis of PLS

The data were analyzed employing PLS with SmartPLS. The analysis encompassed the following stages: as-
sessing the outer or measurement models and testing the structural or inner models.

4.1.3 Measurement /outer model

Three criteria—convergent validity, discriminatory validity, and composite reliability—are used to assess the
outer model. These are explained in more detail below.

(1) Convergent validity

The relationship between indicators and their constructs reflects convergent validity in reflective indicators.
Indicators with a high loading factor are considered valid and reliable if they have a construction value 0.7. Based
on the table below, it can be inferred that all indicators have met the validity criteria with an outer loadings value
of > 0.5.

(2) Discriminant validity

The method used to determine the discriminant validity in this study is to compare the square root value of the
AVE for each construct with the correlation between the construct and other constructs. A model is considered
to have sufficient discriminatory validity if the AVE root value of each construct is greater than the correlation
between the construct and the other constructs.

Table 4 shows that the root value of each construct’s AVE is higher than the correlation between constructs
and other constructs. From these results, it can be concluded that all the constructs evaluated in the model have
met the standards of the discriminatory validity test.

(3) Composite reliability

Composite reliability, which assesses a construct’s reliability, can be evaluated through internal consistency
and Cronbach’s alpha value. The interpretation of the composite reliability value is similar to Cronbach’s alpha
value, where the range of values considered good is between 0.80 and 0.90 (Hair et al 2019). Table 5 summarizes
Cronbach’s alpha, composite reliability, and R square.

Measuring the reliability of a construct with reflexive indicators can be done in two ways: firstly, by looking
at the composite reliability value and secondly, by Cronbach’s alpha. All constructs are reliable if composite
reliability or Cronbach’s alpha is more than 0.70 (confirmatory research). However, using Cronbach’s alpha to
test the reliability of the construct will provide a lower value (underestimate); hence, using composite reliability
is advisable. Table 5 presents the result of composite reliability in this study and shows that all constructs have
a composite reliability greater than 0.70. It confirms that all of them have adequate reliability.
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Table 5 Cronbach’s alpha, composite reliability, and R square.

Cronbach’s Alpha Composite Reliability R Square
Green accounting 1.000 1.000
Corporate sustainability 1.000 1.000 0.228
MFCA 1.000 1.000 0.339
Resource efficiency 1.000 1.000 0.026
M1
0000

MFCA (M 1\

7.150 1.767

X —0.000 2599

Green Account'ng\
X)

1.297 0.898

N

|
Re e
Efﬁcieirﬂgy&{rﬂZ]

Corporate
Sustainability (Y)

M2

Fig. 2 Output bootstrapping.

4.1.4 Structure/inner model

Table 5 shows the R-square of the constructs. It may be inferred from the table that 33.9% of the variation in
MEFCA can be explained by green accounting, whereas other variables influence the remaining 66.1%. Then, R-
square resource efficiency is 2.6%, while other variables influence 97.4%. Resource efficiency does not influence
explaining changes or variations on dependent variables. Moreover, green accounting, MFCA, and resource
efficiency explain 22.8% of the variation in corporate sustainability, whereas other variables affect the remaining
77.2%.

4.1.5 Hypothesis testing

In the hypothesis test using the bootstrapping method with the one-tailed test, the t-table value is 1.64. To accept
the alternative hypothesis (Ha) and reject the null hypothesis (Ho), the resulting t-statistical value must be greater
than 1.64, with a significance level (&) of 5%. If the t-statistic value > 1.64 and the P-value < 0.05, then Ha is
acceptable, and Ho is rejected. Conversely, if the t-statistic value < 1.64 and the P-value > 0.05, Ha is rejected,
and Ho is accepted.

First, to examine the effect of green accounting on corporate sustainability (H1). The second is to test MFCA
and resource efficiency as mediating variables (H2, H3, H4, HS, H6, and H7).

The result indicates that green accounting positively affects corporate sustainability (coefficient: 0.005 ;
p < 0.05). Therefore, H1, which states that green accounting improves corporate sustainability, is accepted
(H1 is accepted). A greater distance analysis is carried out by establishing MFCA and resource efficiency as
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Table 6 Path coefficient test and significance of influence.

Original Sample (O) T Statistics P Values

GACS 0.340 2.599 0.005
GA MFCA 0.582 7.150 0.000
MFCA CS 0.176 1.767 0.039
GARE -0.162 1.297 0.098
RE CS -0.063 0.898 0.185
GA MFCA CS 0.102 1.811 0.035
GA RECS 0.010 0.744 0.229

Variable control
FS CS 0.134 2.307 0.011

GA uses another proxy
GACS 0.397 2.541 0.006
Description:

GA = green accounting

CS = corporate sustainability

MFCA = material flow cost accounting
RE = resource efficiency

FS = firm size

mediating variables. There was a positive influence between green accounting and MFCA (coefficient: 0.000; p
< 0.05), so the second hypothesis was accepted (H2 is accepted). MFCA also had a positive effect on corporate
sustainability (coefficient: 0.039; p < 0.05), so the third hypothesis was accepted (H3 is accepted).

The fourth hypothesis test was carried out to test the influence of green accounting on resource efficiency.
Based on the test results, it was shown that green accounting did not affect (coefficient: 0.098; p > 0.05) on
resource efficiency (H4 is rejected). Furthermore, the test results showed that resource efficiency did not affect
(coefficient: 0.185; p > 0.05) on corporate sustainability (HS is rejected).

The test results for hypothesis six show that MFCA is proven to mediate (coefficient: 0.035; p < 0.05) the
influence of green accounting on corporate sustainability (H6 is accepted). These results confirm that MFCA is a
partial mediating variable mediating the effect of green accounting on corporate sustainability. Green accounting
has an indirect impact on corporate sustainability through MFCA and a direct effect on corporate sustainability.

The seventh hypothesis test was carried out to determine the influence of resource efficiency in mediating
the relationship between green accounting and corporate sustainability. The test results showed that resource
efficiency did not mediate (coefficient: 0.229; p > 0.05) the effect of green accounting on corporate sustainability
(H7 is rejected).

4.1.6 Variable control and robustness test

We added firm size as a control variable. Based on previous research (Gallo & Christensen, 2011; Drempetic et
al 2019; Susana, 2019; Fadilah et al 2022), it was also concluded that firm size positively affects corporate sus-
tainability. We control for firm size, measured by the natural logarithm of total assets. The results are consistent
with previous research showing that firm size positively affects corporate sustainability (coefficient: 0.011; p <
0.05).

Furthermore, green accounting is proxied by another resilience testing measurement: the Public Disclosure
Program for Environmental Compliance (PROPER) index, which the Indonesian Ministry of Environment and
Forestry developed. In the PROPER assessment, the corporation will gain a reputation/image through its envi-
ronmental management. Images are graded with five colors: gold, green, blue, red, and black. The best PROPER
is marked with a golden color, which means the company has implemented comprehensive and sustainable envi-
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Table 7 Sub-sample analysis.

Subset Sample Relationship Path Coefficient p-value Significance
Lower quartile GA CS 0.290 0.038 Significance
Middle quartile GA CS -0.640 0.000 Significance
Upper quartile GA CS 0.477 0.006 Significance

Table 8 Analysis bootstrapping.

Relationship Path Coefficient p-value Significance

GA CS 0.340 0.008 Significance

MFCA CS 0.176 0.038 Significance
RE CS -0.063 0.178 Not Significance

ronmental management. Several previous studies (Damayanti & Yanti, 2023; Gustinya, 2022; Sarni et al 2023)
have also used the PROPER index to measure green accounting. The test results show that green accounting
using the PROPER index as a proxy is proven to have a positive effect on corporate sustainability (coefficient:
0.006; p < 0.05).

The authors conducted a robustness test by dividing the sample into three sub-samples of analysis (Table
6). The results of the sub-sample analysis show the difference in relationship strength based on the company’s
size. The direct effect was strongest in the upper quartile (0.477), indicating that large corporations have a
higher capacity to integrate Green Accounting into their sustainability strategies. A negative effect in the middle
quartile (-0.640) may reflect constraints on medium-sized firms in sustainability implementation. The model
results remain consistent despite the analysis being conducted on different sub-groups.

In addition, bootstrapping analysis or alternative econometric methods (Table 7) were also added. The boot-
strapping analysis results with 10,000 subsamples showed stability. The path coefficient remains stable and
significant for direct and mediation by MFCA. Resource efficiency is not significant, which is consistent with
previous results.

4.2 Discussion

4.2.1 Green accounting on corporate sustainability

The results of this study prove that green accounting has a positive effect on corporate sustainability. This would
mean that the application of green accounting in manufacturing companies in Indonesia increases corporate
sustainability. Accordingly, it confirms that green accounting is an important part of social responsibility and
long-term value creation. Specifically, green accounting helps manage environmental costs. By transparently
reporting their environmental impact and adopting sustainable business practices, companies can maintain their
legitimacy in the eyes of stakeholders [9].

The results of this study are in line with [9] and [10], who stated that green accounting has a positive effect on
corporate sustainability. The implementation of green accounting allows corporations to understand better how
to manage costs related to the environment, such as energy use. So that companies can make better decisions
regarding energy use. The results of the study are further strengthened by the research of Wiredu et al [37],
which also concluded that green accounting has a positive effect on corporate sustainability.

4.2.2 Green accounting on MFCA

The results of this study prove that green accounting has a positive effect on MFCA. It indicates that the better
the implementation of green accounting improves MFCA. MFCA helps corporations identify and minimize
environmental costs such as waste and energy through process efficiency and the more efficient use of raw
materials. This waste reduction will be reflected in the MFCA as a reduction in material loss costs. The results
of this study support the theory of legitimacy; corporations not only reduce material loss costs but also show
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their commitment to environmentally responsible business practices.

In addition to improving the corporation’s economic and social performance, green accounting further
strengthens its legitimacy in the eyes of the public. Research by Rachmawati & Karim [11], Abdullah & Amirud-
din [46] and Santi et al [57] stated that green accounting positively affects MFCA and that they are in the same
boat as this study.

4.2.3 MFCA on corporate sustainability

This study’s results show that MFCA positively affects corporate sustainability by identifying and measuring
waste in the production process, such as unused raw materials or defective products. By reducing this waste,
corporations minimize production costs, including waste disposal and unused material handling costs, and in-
crease efficiency. MFCA also helps identify areas where energy and resources are used inefficiently so that
process improvements reduce energy and resource consumption.

In the context of legitimacy theory, implementing MFCA helps corporations maintain the support and con-
fidence of stakeholders by demonstrating a commitment to managing environmental impacts transparently and
effectively, strengthening their legitimacy as an environmentally responsible entity. These findings are in line
with those of researchers from Rachmawati & Karim [11], Selpiyanti & Fakhroni [41], Khotimah et al [57]
and Doorasamy [58] stated that MFCA is a management tool that plays an important role in ensuring corporate
sustainability in the future. The results of this research are further strengthened [39], which states that MFCA
implementation, such as waste reduction and recycling principles, contribute to corporate sustainability.

4.2.4 Green accounting on resource efficiency

The test results show that green accounting has no effect on resource efficiency. Total asset turnover (TATO)
describes the efficiency level of corporate resource utilization. In addition, TATO is used to assess the corporate
ability to increase sales generated for each asset (resource) in the company. Meanwhile, the resource efficiency
in this study was proxied with TATO. Green accounting practices, such as waste management and environmental
investments, include the cost of maintaining and restoring the environment. This certainly increases the corporate
expenses. The benefits obtained by the corporate may not necessarily be felt in the short term. Investments in
green technology also require large capital and do not directly increase revenue, leading to a decrease in the
asset turnover ratio in the short term. This study’s research period is relatively short, namely three years. So this
can be the reason why green accounting does not affect resource efficiency.

From the legitimacy theory perspective, green accounting helps corporations maintain support and trust by
meeting social and regulatory expectations. However, in the short term, it can be seen as inefficient in terms
of resource efficiency. This strategy is essential to maintain the sustainability and long-term support of the cor-
poration. This research is in line with the findings of [45] and [59], showing that while green accounting can
encourage corporations to improve their environmental performance, the associated administrative and opera-
tional challenges reduce overall efficiency in the short term.

4.2.5 Resource efficiency on corporate sustainability

Based on the results of this study, it is concluded that resource efficiency does not affect corporate sustainability.
Short-term profit focus causes resource efficiency not to affect corporate sustainability if the corporation reduces
production costs, for example, by using cheaper but less environmentally friendly raw materials to produce
more waste or toxic emissions, contrary to the principle of sustainability. Resource efficiency and corporate
sustainability are two intertwined concepts that are often mutually reinforcing. However, corporations need to
be careful not to focus too much on one aspect at the expense of another.

Dura & Suharsono [9] concluded that resource efficiency does not affect corporate sustainability because the
corporate sustainability model varies with market developments and the level of orientation desired by stake-
holders. Research by Dura & Suharsono [9] shows that companies focus on maximizing shareholder wealth,
often ignoring aspects of sustainable development. This indicates that although resource efficiency measured
using TATO is good, it is not always aligned with achieving sustainable development goals.
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Overall, the theory of legitimacy highlights the importance of corporations focusing on asset efficiency and
considering their operations’ environmental and social impacts. By doing so, corporations maintain stakeholder
support, comply with applicable regulations, and achieve long-term sustainability. This research is in line with
the findings by Liu & Wu [44], Majid et al [60], Wang & Wang [61], and Zhang et al [62]. The research shows
that while some organizations see positive effects on corporation value and market perception, others do not
experience significant financial benefits.

4.2.6 MFCA mediates the effect of green accounting on corporate sustainability

This study concludes that MFCA could mediate the influence of green accounting on corporate sustainability.
MEFCA is effective in green accounting practices to identify the impact of material use on the environment in
more detail than regular green accounting. The MFCA uncovers the costs associated with materials and en-
ergy wasted in production and helps corporations reduce previously identified environmental costs. By reducing
wasted materials through MFCA, the corporation improves eco-efficiency and operational efficiency, an im-
portant contribution to sustainability. In sustainability, green accounting and MFCA help corporations maintain
legitimacy by transparently reporting environmental costs and measuring the positive impact of waste reduction
and improved material efficiency. The results of this study are consistent with the research of Rakesa & Werastuti
[45] that green accounting has a positive effect on corporate sustainability.

In summary, green accounting and MFCA have a major impact on achieving sustainability goals. In addi-
tion, green accounting helps measure and report environmental impacts. MFCA focuses on revealing the cost
of materials and energy wasted during production. The results of this study are on the same page as Wiredu et
al [37], who stated that MFCA is proven to mediate green accounting toward corporate sustainability. MFCA
is an important mediator in the influence of green accounting and sustainability. MCA helps corporations bet-
ter understand and manage the environmental impact of their activities, which ultimately contributes to better
sustainability performance.

4.2.7 Resource efficiency mediates the effect of green accounting on corporate sustainability

The results of this study show that resource efficiency does not mediate the influence of green accounting on
corporate sustainability. Although green accounting is implemented, the direct relationship between green ac-
counting and resource efficiency, especially in the context of asset turnover, is not always clear. TATO can be
high without significant efficiency improvements, as many assets, such as financial or office property, do not con-
tribute directly to environmental efficiency. Instead, spending on green accounting is considered an additional
cost that does not directly increase sales, thereby reducing asset turnover. Based on a fairly short research period
is one of the reasons why this hypothesis is rejected. The impact of green accounting and resource efficiency is
not directly visible in the short term. It takes a long enough time for the benefits of corporate sustainability to be
real.

To mediate a more effective relationship between green accounting and sustainability, corporations must
integrate green accounting with their overall business strategy, ensure that environmental initiatives support
operational and financial efficiency, and manage stakeholder perceptions transparently regarding investments and
long-term ecological impacts. This research aligns with the findings of Solovida & Latan [48] and Indriastuti
et al [63] and that a strong environmental strategy and applying environmental management accounting can
improve a corporation’s environmental performance. Still, resource efficiency does not significantly mediate the
relationship.

5 Conclusion
This study aims to determine whether MFCA and resource efficiency could mediate the relationship between

green accounting and corporate sustainability. Based on the research findings, the following conclusions can
be drawn: The direct effect of (1) Green accounting positively affects corporate sustainability. The higher the
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influence of green accounting, the better the corporate sustainability will be. (2) Green accounting has a positive
effect on MFCA. This means that the better the environmental costs are incurred, the better the MFCA will ana-
lyze the data to determine the cost of material loss. (3) MFCA has a positive effect on corporate sustainability. In
other words, if waste management is better in MFCA, it will reduce waste and emissions, ultimately increasing
sustainability. (4) Green accounting does not affect resource efficiency. Another way of saying that when envi-
ronmental costs are incurred, they will add to the corporation’s total assets, decreasing sales because revenue
does not increase comparatively. (5) Resource efficiency does not affect corporate sustainability. A short-term
profit focus means a company focuses only on one aspect and ignores other factors, such as the environment.

Furthermore, (6) MFCA can mediate the relationship between green accounting and corporate sustainability.
Green accounting that is integrated with environmental costs, as well as MFCA, reveals more detailed costs
related to materials and energy wasted in the production process and can improve sustainability because the
information from green accounting and MFCA can help corporations reduce environmental costs, which reduce
negative impacts on the environment and improve operational efficiency. Finally, (7) Resource efficiency does
not mediate the effect of green accounting on corporate sustainability. This can indicate that the impact of
implementing green accounting and resource efficiency is not directly visible in the short term. It takes a long
enough time for the benefits of corporate sustainability to be felt.

The results of this study are expected to be a reference for policymakers to require corporations to implement
green accounting, not limited to qualitative reports on the positive environment. Ultimately, green accounting
and MFCA are essential tools in improving corporate sustainability. Green accounting helps companies manage
environmental impacts, increase efficiency, and encourage sustainable innovation. MFCA is critical in assist-
ing corporations in reducing waste and minimizing energy use and inefficient materials. Furthermore, MFCA
effectively integrates sustainability considerations into business decision-making, enhancing a company’s envi-
ronmental and economic performance.

Although resource efficiency does not mediate the influence of green accounting on corporate sustainability,
this is a special concern for corporations. The benefits obtained from implementing green innovation cannot
immediately increase TATO but require a more extended period. In the future, further research can extend the
research period with the intention that the implementation of resource efficiency is more visible. Also, additional
research can explore other contexts and different industry sectors to test and validate the results of this research.
Moreover, green accounting, MFCA, and resource efficiency explain 22.8% of the variation in corporate sus-
tainability; therefore, further research can explore other variables that enhance corporate sustainability.
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