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Abstract

This study examines the impact of Audit Fees and Digital Transformation
on Sustainability Performance with Managerial Ownership as Moderation.
The populace in this research were energy businesses that are listed on the
Indonesia Stock Exchange (IDX) in 2020-2023, totaling 90 companies.
The sampling design Purposive sampling was employed so that the an
example used was 34 businesses. The method of analysis used was panel
data using the eviews 13 for linear regression analysis tool. The outcomes
of the study simultancously showed that Audit Fees and Digital
Transformation had an effect on Sustainability Performance. Partially, it
showed that audit fees had an positive effect on sustainability
performance, but digital transformation had no effect on sustainability
performance. The moderating variable, namely managerial ownership,
could moderate audit fees on sustainability performance, but could not
moderate digital transformation on sustainability performance.
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Introduction

Sustainability has become a concern for all UN member nations, including Indonesia, which
adopted the Sustainable Development Goals in 2015 to ensure prosperity by 2030 (Aziz & Najicha,
2024). Investors, regulators, and other stakeholders will increasingly develop sustainability
reporting practices. Interest in greater transparency and accountability in corporate reporting of
corporate strategies can support trust and help markets function more efficiently, driving
organisational progress, sustainability, and economic growth.

According to the United Nations in The Sustainable Development Goals Report 2024,
climate change remains one of the most pressing global challenges today. Carbon dioxide (CO»)
emissions generated by human activities particularly from the combustion of fossil fuels such as
coal, oil, and natural gas are a major driver of the rise in the Earth’s average temperature (United
Nations, 2024). In 2023, global CO, emissions from fossil fuel combustion and industrial processes
increased by 1.1%, reaching an unprecedented level of 37.4 gigatons (Friedlingstein et al., 2023).

In Indonesia, many sectors contribute to carbon dioxide emissions from total GHG
emissions through the development of energy companies, including the transportation, household,
service, agricultural, industrial, and electricity sectors. Data published by Climate Transparency
indicate that the carbon intensity of Indonesia’s energy sector has increased over the past five years,
rising by 13.6%, while the G20 average has declined (Climate Transparency, 2020). In 2020,
Indonesia’s carbon intensity exceeded 60 tCOy, which was higher than the G20 average (Climate
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Transparency, 2020). This trend is closely associated with Indonesia’s high reliance on fossil fuels,
which accounted for approximately 75% of the national energy mix (Climate Transparency, 2020).

The high emission contribution from the energy sector is inextricably linked to the coal
industry's role as a key component in the combustion of fossil fuels. One of Indonesia's largest
coal companies, PT Indo Tambangraya Megah Tbk (ITM), reported total GHG emissions of
34,289,495 tons of Oze in 2023 (ITM Sustainability Report, 2023). Of this total, approximately
94% came from indirect emissions (Scope 3), primarily resulting from the use of coal by third
parties outside the company's direct operations (ITM Sustainability Report, 2023). The high
contribution of emissions from the energy sector highlights the importance of sustainability
reporting to maintain company performance, particularly in high risk sectors (Fitriani, 2025).
Sustainability reports demonstrate a company's commitment to managing environmental and social
impacts by providing transparency to stakeholders and strengthening investor confidence
(Hongming et al., 2020).

This study highlights the termination factor from the Audit Fee side, which is moderated
by Digital Transformation. The audit fees in accounting and auditing shows the expenses incurred
with external audit services’ corporation. This issue is a key corporate financial transparency and
governance indicator. Recent study stated that audit fees influencing corporate performance and
various managerial aspects (Yen et al., 2018). The audit fees and sustainability performance relation
is inadequately examined, especially in regard to digital transformation.

The transformation business models and operations into digitalization in globalization and
the Fourth Industrial Revolution (Industry 4.0). The cutting-edge technologies implementation
such as automation, artificial intelligence (Al), big data, and the Internet of Things (IoT) as the
digital transformation core which create operation in organizations efficient, responsively, and
sustainably (Anam et al.,, 2025). The digital technologies incorporation into business strategies,
companies can improve operational effectiveness, reduce costs, and optimize stakeholder value
(Muaffa & Rohman, 2025).

Managerial ownership is the company shares quantity from managers which affect strategic
decision-making and corporate outcomes. The extent to which audit fees and digital innovation
contribute to sustainability performance related to managerial ownership that influencing strategic
decisions such as sustainability priorities and investments in digital technology (Li, 2022).

Additionally, this study examines whether audit fees and digital transformation contribute
to improved sustainability performance by promoting efficiency and transparency in sustainability
reporting. Prior research has documented that ESG disclosure and sustainability related
performance are associated with higher audit effort and audit fees, reflecting greater assurance
demand and reporting complexity (Wang et al., 2025). In parallel, recent studies highlight that
digital transformation can enhance the quality, timeliness, and transparency of sustainability
reporting by enabling better data integration and monitoring mechanisms (Molho et al., 2025).
However, empirical research that integrates audit fees and digital transformation into a single
model, while considering managerial ownership as a moderating variable, remains limited in
Indonesia particularly in the energy sector, which is a major contributor to national emissions
thereby indicating a significant research gap.

The novelty of study is integrating aspects of corporate governance (audit fees) and
technological innovation (digital transformation) to explain sustainability performance by managers
serving in a moderate variable reflecting the strategic management role to direct sustainability
otientation. Furthermore, the study provides contextual contributions on Indonesia’s energy sector
as the industry who have dominant role in national carbon emissions and methodological
contributions through content analysis based on GRI Standards and digitalization-related
keywords.
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Literature Review
Legitimacy Theory

Legitimacy theory clarifies that companies gain community and environmental approval for their
actions through alignment with societal norms and expectations. It develops public acceptance
(Oktariyani, 2024). stated that it is a mental state that supports individuals or groups who are sensitive
to the environment (Choiriah & Angin, 2025). It is related to a company's obligation to publish
sustainability reports as a manifestation of its social and environmental responsibility. Furthermore,
the company gains legitimacy by demonstrating its commitment to sustainability initiatives and by
disclosing relevant information transparently. The theory supporting sustainability performance is
that it reflects the company's maintenance of legitimacy with stakeholders.

Triple Bottom Line Theory

The Triple Bottom Line (TBL) theoty, as outlined by Jeurissen (2000), provides a crucial theoretical
foundation for assessing sustainability performance. The TBL framework emphasises that
corporate success is not measured by social and environmental outcomes related to economic
success impact (Ahmad & Wong, 2019). It defines sustainability across three core dimensions:
economic (profit), social (people), and environmental (planet). It encourages firms to balance
financial growth with social welfare and ecological preservation, aligning business objectives with
long-term sustainable value creation. Itis relevant to audit fees and to digital transformation, which
led the company to achieve economic, social, and environmental balance. Furthermore, TBL is a
conceptual foundation that links governance and technological aspects to sustainability outcomes.

The Effect of Audit Fees on Sustainability Performance

Audit fees reflect the amount of resources allocated by firms to the audit process. Companies that
pay higher audit fees tend to receive more comprehensive and in-depth audit services (Dakhli,
2022). Auditors with adequate resources are able to conduct more thorough examinations of both
financial and non-financial aspects, including sustainability practices. This condition encourages
management to implement sustainability commitments more seriously, as corporate actions are
subject to more extensive verification. Firms that allocate higher audit budgets also signal a stronger
commitment to maintaining transparency toward stakeholders (Nicolo et al., 2021). This
relationship can be explained by legitimacy theory, which suggests that firms seek to obtain societal
approval by aligning their activities with prevailing social norms (Sun et al., 2022). This argument
is consistent with the findings of Song et al. (2023) and Zhang et al. (2023), which indicate that
ESG performance is associated with audit fees and that ESG disclosure influences audit pricing.
Hi: There is a positive relationship between audit fees and sustainability performance.

Influence of Digital Transformation on Corporate Sustainability Performance

Digital transformation refers to the integration of digital technologies into all aspects of business,
fundamentally changing how firms operate and deliver value to stakeholders. Companies that adopt
digital transformation can enhance operational efficiency, information transparency, and green
innovation, thereby promoting better sustainability performance (Li, 2022). Digital technologies
such as big data, artificial intelligence, and the internet of things enable firms to monitor carbon
emissions, optimize resource utilization, and significantly reduce environmental impacts (Y. Liu et
al., 2024). This relationship can be explained through legitimacy theory, which posits that firms
seek to obtain societal approval by aligning their activities with prevailing norms and social
expectations. This argument is consistent with the findings of Jiang (2025) and Chen et al. (2023),
who show that digital transformation helps firms improve environmental information disclosure
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as an effective means of gaining legitimacy and demonstrate that digital transformation positively

affects ESG performance in Chinese manufacturing firms by enhancing corporate transparency.

H,: Examining the Role of Managerial Ownership in Moderating the Audit Fee—Sustainability
Performance Nexus

The Influence of Managerial Ownership as a Moderating Variable on the Audit Fee
Sustainability Performance Relationship

Audit fees reflect the level of resources allocated to the audit process. Firms that pay higher audit
fees tend to receive more comprehensive audit services, which encourage management to implement
sustainability practices in a more transparent and accountable manner (Song et al., 2023). Managerial
ownership plays a crucial role in this relationship. When managers hold company shares, their
interests are aligned with those of shareholders, motivating them to manage the firm more effectively,
including in sustainability-related aspects (Wu et al., 2022). Managerial ownership strengthens the
effect of audit fees because managers who are also shareholders are more likely to support rigorous
audit monitoring in order to protect corporate reputation and long-term firm value (Zahid et al.,
2023). This relationship can be explained by legitimacy theory, which suggests that firms seek to
obtain societal approval by aligning their activities with prevailing social norms (Al Amosh & Khatib,
2022). This argument is consistent with the findings of Dakhli (2022) and Zahid et al. (2023), which
indicate that managerial ownership reinforces the relationship because manager-shareholders are
more concerned with maintaining corporate legitimacy through optimal sustainability performance.

Hs: Managerial ownership serves as a reinforcing factor in the link between audit fees and

sustainability performance

The Influence of Managerial Ownership as a Moderating Variable on the Digital
Transformation Sustainability Performance Relationship

Digital transformation refers to the adoption of digital technologies that change how firms operate
and create value. Companies that implement digital transformation are able to improve operational
efficiency, optimize resource utilization, and reduce environmental impacts, thereby promoting better
sustainability performance (Li, 2022). Corporate digitalization significantly enhances ESG
performance through reductions in agency costs and improvements in corporate goodwill (Fang et
al.,, 2023). Digital technologies enable firms to monitor carbon emissions in real time and manage
supply chains in a more sustainable manner (Z. Liu et al., 2024). Managerial ownership plays an
important moderating role in this relationship. When managers hold company shares, their interests
are aligned with the firm’s long-term objectives, making them more committed to supporting digital
technology investments for sustainability. This relationship can be explained by legitimacy theory,
which posits that firms seek societal approval by aligning their activities with prevailing social norms.
Consistent with the findings of Zheng and Bu (2024), Al Amosh and Khatib (2022), and Peng et
al. (2023), managerial ownership strengthens the effect of digital transformation because manager-
shareholders are more motivated to protect corporate reputation through transparent sustainability
practices, confirming that digital transformation positively affects firms’ ESG performance.

H4: Higher levels of managerial ownership enhance the effect of digital transformation on

sustainability performance.

Research Method

The quantitative method use with four variables: two independent variables Audit Fee (X1) and
Digital Transformation (X2); one dependent variable Sustainability Performance (Y); and one
moderating variable Managerial Ownership (Z). According to Meutia et al. (2025), it emphasizes
systematic data collection, hypothesis testing, and numerical analysis to create valid conclusions.
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The population of study are energy sector businesses stated on the Indonesia Stock
Exchange (IDX) from 2020 to 2023. Samples were determined using the purposive sampling
method, which is a sampling technique based on certain considerations and criteria relevant to the
research objectives. The sample selection criteria in this study are: (1) the company consistently
publishes audited annual financial statements during the 2020—2023 period; (2) The company has
managerial ownership; (3) The company publishes sustainability reports using the GRI Standard.

Tabel 1. Determination of Research Sample

No Sample Criteria Amount

1 Energy Companies listed on IDX 90

2 The company has financial reports listed on the IDX 2020-2023 27)

3 Energy sector companies that have managerial share ownership (13)

4 Energy sector companies that publish sustainability reports using the GRI Standard (16)
Companies that meet the criteria 34
Observation period 4
Total sample 136

The research sample was determined through a multi-stage screening process. From a total
of 90 energy companies listed on the Indonesia Stock Exchange (IDX), 27 companies were
excluded due to incomplete financial reports for the 2020-2023 period. Subsequently, 13
companies were eliminated for not having managerial share ownership. Furthermore, 16 companies
were excluded as they did not publish sustainability reports in accordance with the GRI Standards.
Based on these criteria, 34 companies were selected as the final sample. With an observation period
of four years, the study generated a total of 136 firm year observations.

Identification, Operational Definition, and Measurement of Variables

Sustainability Performance was measured using a content analysis-based index, which assesses the
extent to which companies disclose sustainability information compared to the total disclosure
items expected (Nurmalasari & Kania, 2024).

Number of disclosed item

SRDI =
Total Number of Expected item

The dependent variable in this study is Audit Fee. An audit fee is a fee paid by a company
to a public accounting firm to conduct an audit of its financial statements (Fung et al., 2012). The
audit fee was quantified using the logarithm of nature of the audit charge, signifying the
compensation received by the auditor (Natalia et al., 2024).

Ln = Audit fee

Digital Transformation refers to the process that changes how companies operate, deliver
value, and interact with clients. The measurement of digital transformation was developed through
content analysis using four keywords: 10T, Information Technology, Digital Technology, and
Smart (Linawati et al., 2024)

Ln (Total Number of analyst + 1)

The constant +1 is added to address the possibility of zero values in the data, as the
logarithm of zero is undefined. The logarithmic transformation aims to stabilize variance, smooth
data distribution, and maintain regression model validity.

The Moderating variable in this study is managerial ownership. Managerial Ownership is
the ownership from managers actively involved in company decision-making. The measurement
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developed related to ownership structure concepts in corporate governance with management-
owned shares to total outstanding shares (Sulyanto & Trisnawati, 2025).
Y. Managerial Share Ownership

MGR = X 1009
Y Outstanding Shares %

Results and Discussion
Descriptive Statistics
The descriptive statistical test shows variables including the mean, median, maximum, and

minimum values.

Tabel 2. Descriptive Statistics Test Results

Sustainability Fee Audit Digital . Manageri'al

Performance Transformation ownership
Mean 0.415787 20.98253 2.756766 0.164657
Median 0.418803 20.86448 2.791759 0.107119
Maximum 3.564103 24.71162 5.043051 1.000000
Minimum 0.034188 15.00459 1.000000 2.533050

Source: Processed data using Eviews 12

Based on the processed data shown in Table 2, the lowest sustainability performance value,
namely 0.034188, is owned by PT Transcoal Pasific, Tbk in 2021, meaning that the sustainability
performance carried out is still low. The Audit Fee variable (X1) has a minimum value of 15.00459 or
15.00% of approximately Rp3,284,047 shown by the company Medco Energi Internasional Tbk in
2020, this value reflects the lowest audit fee in the sample, which may be caused by the relatively smaller
size of the Company, low complexity of financial statements, or the selection of a non-big-four KAP
so that audit fees are lower. The Digital Transformation variable has a minimum value of 5.043051 or
5.04% shown by Bukit Asam Tbk. in 2023, this indicates that the level of implementation of
digitalization in Company activities is still low, due to limited investment or not yet being a top priority.

Panel Data Regression Test

Tabel 2. Model Selection Results of Panel Data Regression

Uit Hipotesis Hasil Uji Model
. . . Fixed Effect

Chow test If probability < 5%, reject Hg — use Fixed Effect Model 0.0014 Model
Hausman test  If probability < 5%, reject Hg — use Fixed Effect Model 0.0000 leﬁoljgect

Source: Processed data using Eviews 12

The Fixed Effect Model (FEM) is the most appropriate model for the research, where the
conclusion in line with Chow Test result with a probability value of 0.0014 < 0.05, where FEM is
preferable to the Common Effect Model (CEM). The Hausman Test also supports the FEM, with
0.0000 < 0.05 probability score, where FEM provides a better fit than the Random Effect Model
(REM). Therefore, the analysis implement Fixed Effect Model (FEM) which more efficient
estimates consistent with the data characteristics.

Hypothesis Testing

Hypothesis testing in regression analysis is conducted to examine the partial effect of each
independent variable on the dependent variable using a 5% significance level (« = 0.05). An
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independent variable is considered to have a statistically significant effect if the probability value is
less than 0.05, in which case the hypothesis is accepted. Conversely, if the probability value exceeds
0.05, the independent variable is considered to have no significant effect and the hypothesis is not
supported. The results of the hypothesis testing are presented in Table 3.

Table 3. Hypothesis Test Results

Variable Coefficient  Std. Error t-Statistic ~ Prob. Conclusion
C 4.745465 1.008942 4707108 0.0000 -
Audit Fee (X1) 0.212955 0.047193 4.513639 0.0000 H1 supported

Digital Transformation (X2)  0.050300 0.054640 0.920559  0.3595  H2 not supported
Managerial Ownership (Z) 11.276840  2.225114 5.066851  0.0000  —
X1 x7Z —0.508115  0.101927 —4.985267 0.0000  H3 not supported
X2 XZ 0.105371 0.316054 0.333166  0.7397  H4 not supported
Prob (F-statistic) = 0.000000
Adjusted R-Squared = 0.456022

Source: Processed data using Eviews 12

Based on Table 3, the Prob (F-statistic) value of 0.000000 is lower than the significance
level of 0.05, indicating that the regression model is statistically significant. This result suggests that
audit fees, digital transformation, managerial ownership, and the interaction variables jointly
influence sustainability performance. Furthermore, the adjusted R-squared value of 0.456022
indicates that approximately 45.6% of the variation in sustainability performance can be explained
by the variables included in the model, while the remaining 54.4% is influenced by other factors
not examined in this study. This moderate explanatory power suggests that sustainability
performance is a multidimensional outcome that cannot be fully explained by audit and governance
mechanisms alone, highlighting the importance of broader institutional, regulatory, and
organizational factors.

The Effect of Audit Fee on Sustainability Performance

The probability value for the audit fee (X1) variable is 0.0000 < 0.05, indicating that audit fees have
a significant effect on corporate sustainability performance. The positive regression coefficient of
0.212955 suggests a positive relationship, meaning that higher audit fees are associated with better
sustainability performance. Therefore, Hypothesis 1 is supported. This result indicates that
companies allocating higher audit fees tend to obtain higher audit quality, particularly in monitoring
and verifying sustainability practices. This finding is consistent with legitimacy theory, which argues
that companies seek to gain legitimacy from stakeholders by improving transparency and the quality
of corporate reporting, including sustainability reporting. Higher audit fees reflect a firm’s
commitment to ensuring the reliability of sustainability-related information in order to maintain
public and investor trust. The results of this study are consistent with Al Ani et al. (2024) and
Kammoun and Khoufi (2023), who find that firms with better sustainability performance tend to
pay higher audit fees due to increased complexity and risk associated with sustainability reporting.
However, this finding contrasts with Feng (2025), who suggests that superior sustainability
performance may reduce audit fees through improvements in internal reporting systems. These
differences indicate that the effect of audit fees on sustainability performance remains contingent
on firm-specific characteristics and institutional contexts.

The Effect of Digital Transformation on Sustainability Performance

The probability value for digital transformation (X2) is 0.3595 > 0.05, indicating that digital
transformation does not have a statistically significant effect on corporate sustainability performance.
Although the regression coefficient is positive (0.050300), the effect is not sufficiently strong from a
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statistical perspective. Therefore, Hypothesis 2 is not supported. This finding suggests that the
implementation of digital transformation has not yet directly contributed to improvements in
corporate sustainability performance. From the perspective of legitimacy theory, digital
transformation is expected to enhance transparency, accountability, and the quality of sustainability
disclosure in order to strengthen legitimacy in the eyes of stakeholders. However, the results indicate
that firms still prioritize digitalization for operational efficiency and economic performance rather
than strategically integrating it into sustainability initiatives. This finding is consistent with Yang and
Han (2023) as well as the nonlinear evidence reported by Al Ani (2024), which suggests that digital
transformation does not always translate into improved ESG performance. In contrast, this result
differs from Chen and Ren (2025) and Li et al. (2024), who document that digital transformation
can enhance sustainability performance when it is strongly aligned with ESG governance and policies.
These differences imply that the impact of digital transformation on sustainability performance
critically depends on the depth of implementation and firms’ strategic orientation.

The Effect of Audit Fee on Sustainability Performance with Managerial Ownership as a
Moderating Variable

The results indicate that the interaction between audit fees and managerial ownership does not
have a significant effect on corporate sustainability performance. This is evidenced by the
interaction significance value exceeding 0.05, suggesting that managerial ownership is unable to
moderate the relationship between audit fees and sustainability performance. Accordingly,
Hypothesis 3 is not supported. This finding implies that the proportion of shares held by
management is not sufficiently strong to reinforce the role of audit fees in enhancing sustainability
performance. From the perspective of legitimacy theory, although managerial ownership is
expected to align the interests of managers and shareholders, the results suggest that legitimacy
driven sustainability practices are more strongly influenced by external pressures, such as regulatory
requirements and stakeholder expectations, than by internal ownership structures. This finding is
consistent with Alves (2023), who reports that the effect of managerial ownership on audit fees is
nonlinear and not always effective as a governance mechanism. However, the result contrasts with
Ongsakul et al. (2021) and Shan et al. (2021), who document that managerial ownership can
strengthen corporate social responsibility practices and sustainability transparency. These
differences indicate that the moderating role of managerial ownership is highly context-dependent.

The Effect of Digital Transformation on Sustainability Performance with Managerial
Ownership as a Moderating Variable

The probability value for the interaction variable Digital Transformation X Managerial Ownership
(X2x7Z) is 0.7397 > 0.05, indicating that managerial ownership is unable to moderate the effect of
digital transformation on corporate sustainability performance. Although the interaction
coefficient is positive (8 = 0.105371), it is not statistically significant therefore, Hypothesis 4 is not
supported. This finding suggests that while digital transformation has the potential to support
sustainability initiatives, the level of managerial share ownership is not sufficiently strong to amplify
its impact on sustainability performance. From the perspective of legitimacy theory, firms are
expected to leverage digital transformation to enhance transparency and accountability in
sustainability practices in order to gain stakeholder legitimacy. However, the results indicate that
legitimacy-driven digitalization is not determined by managerial ownership structure. This finding
contrasts with Chen and Ren (2025), who document that digital transformation improves ESG
performance, as well as Chen et al. (2025), who find that executive ownership incentives enhance
ESG outcomes. In contrast, the result is consistent with Ongsakul et al. (2021) and Shan et al.
(2021), who report that the effect of managerial ownership on sustainability practices and
disclosures may be weak or even negative under certain conditions.
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Conclusion

The results of this study indicate that audit fees have a positive effect on sustainability performance,
suggesting that higher audit costs enhance the quality of monitoring and the credibility of corporate
sustainability reporting. Conversely, digital transformation does not show a significant impact, as
digitalisation in the energy sector remains focused on operational efficiency rather than the
achievement of ESG objectives. Another finding reveals that managerial ownership weakens the
relationship between audit fees and sustainability performance and does not moderate the effect
of digital transformation, indicating that managerial priorities are more oriented towards cost
efficiency and internal strategies than leveraging external audit mechanisms to promote
sustainability.

The implications of these findings support the need to strengthen audit regulation in
Indonesia, particularly to ensure that auditors integrate ESG aspects into audit procedures in line
with the development of SPAP standards and increasing demands for transparency. These results
are also aligned with the OJK ESG framework through POJK 51/2017 and the Green Taxonomy
which requires energy companies to enhance the accuracy and quality of sustainability reporting as
part of their governance responsibilities. Adequate audit fees can serve as a mechanism for
companies to meet regulatory expectations and enhance legitimacy in the eyes of stakeholders.
Furthermore, companies should direct digitalisation not only toward efficiency but also toward
emission tracking systems, ESG data management, and more accurate reporting.

For future research, it is recommended to develop models incorporating external factors
such as regulatory pressure, governance quality, and the company’s environmental risk level, as
these variables may influence the relationships between audit fees, digitalisation, and sustainability.
The assessment of sustainability performance should also evolve from mere disclosure quantity to
content quality evaluation, including the integration of emerging standards such as ISSB and GRI
2025. Additionally, future studies may expand to other sectors, adopt a longitudinal approach, and
explore the role of emerging technologies such as ESG big data analytics, Al, and blockchain,
which have the potential to transform audit mechanisms and sustainability reporting in the future.
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