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General Background: The implementation of Environmental, Social, and
Governance (ESG) practices has become a global focus as a strategic mechanism for
enhancing corporate reputation and ensuring long-term sustainability. Specific
Background: In the Indonesian context, existing studies mostly emphasise the
relationship between ESG disclosure and financial performance, while empirical
research that integrates artificial intelligence (Al) into ESG practices and analyses its
impact on corporate reputation is still limited. Knowledge Gap: There is a lack of
evidence regarding the impact of Al-supported ESG on corporate reputation,
especially when financial performance is positioned as a moderating variable, and
previous studies rarely use Al-specific ESG indicators or focus on reputation as the
main outcome. Objective: This study aims to analyse the influence of Al-supported
ESG on corporate reputation and evaluate the moderating role of financial
performance. Method: This study uses a quantitative approach with secondary data
from 425 Indonesian manufacturing companies in the basic and chemical, mixed
goods, and consumer goods sectors, analysed using multiple linear regression and
Moderated Regression Analysis (MRA). Results: Findings indicate that Al-
supported ESG does not significantly influence corporate reputation independently;
however, financial performance (ROA) significantly strengthens this relationship.
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INTRODUCTION

The rapid development of digital transformation in Indonesia
has significantly changed the business landscape, especially in
the manufacturing sector, which has long been the backbone
of national industrial development. Digitalisation has forced
companies to adopt advanced technologies not only to improve
operational efficiency but also to strengthen their
competitiveness in an increasingly integrated global market
(Minkkinen et al., 2024). In this evolving context, companies
can no longer rely solely on productivity and profit; they are
now required to demonstrate accountability in Environmental,
Social, and Governance (ESG) practices, which have become
key determinants in public and investor perception (Zhang &
Yang, 2024). As stakeholders pay increasing attention to
sustainability, Artificial Intelligence (Al) is increasingly being
utilised to support corporate ESG initiatives.

Although Al was initially applied in areas such as production
optimisation and supply chain management (Burnaev et al.
2023; Zhang, 2024), recent developments show that Al
contributes strategically to ESG through real-time monitoring,
sustainability reporting automation, and risk analysis (Li et al.
2024). However, existing studies highlight several limitations.
ESG data integration remains complex due to fragmented
reporting standards (Zhironkin & Ezdina, 2023). Meanwhile,
companies often exaggerate or inaccurately present their
sustainability performance (Selim, 2020). These findings
suggest that the impact of Al-supported ESG practices on
corporate recognition is not always linear. Corporate
reputation has become a strategic intangible asset that
influences stakeholder and investor decisions, as well as
corporate sustainability in the long term. However, despite its
importance, little is known about how Al-supported ESG
practices contribute to strengthening or weakening corporate
recognition.

These issues are also evident in real-world phenomena.
Bloomberg's Sustainability Intelligence report shows that
although global companies are increasingly adopting Al in
ESG methods, concerns about data transparency and
credibility remain significant (Bloomberg, 2023). In Indonesia
and other ASEAN countries, several manufacturing companies
have faced criticism due to inaccuracies in their ESG reports,
resulting in a decline in public trust despite significant
investments in digital technology. Conversely, companies that
successfully use Al to identify emissions, improve resource
efficiency, or standardise disclosure tend to enjoy stronger
stakeholder trust and enhanced reputation (Lim, 2024). These
contrasting results indicate that the impact of Al on corporate
reputation is highly dependent on a company's ability to
implement it credibly. For example, several Indonesian
manufacturing companies listed on the IDX experienced a
decline in reputation after inconsistencies in ESG reporting
were revealed in the 2022 sustainability audit. Companies such
as Astra International and Unilever Indonesia have gained
reputational ~ benefits  from  adopting  Al-supported
sustainability monitoring (Handayani & Nurzhavira, 2024).

Research also shows that financial performance plays a crucial
role in supporting technology adoption. Companies with
strong financial results are better able to invest in advanced Al

systems and robust sustainability initiatives (Bora et al., 2021;
Chang & Ke, 2024). In the assessment, companies with
economic constraints often find it difficult to maintain
consistent ESG activities, thereby limiting the potential for
reputational benefits (Visalli et al., 2023). However, there are
still knowledge gaps, particularly in the Indonesian
manufacturing sector, regarding how economic performance
moderates the relationship between Al adoption in ESG and
corporate reputation. This situation points to an important
research gap. First, there is little empirical evidence that
directly explores how Al-supported ESG implementation
affects corporate reputation, especially in emerging markets.
Second, previous research has not adequately explored the role
of financial performance as a moderating factor in this
relationship. In addition, there are methodological gaps, as
many studies rely entirely on existing ESG ratings and do not
utilise more specific Al adoption indicators, nor do they
consider corporate reputation as a valuable outcome variable.
Previous studies on Al and ESG have generally focused on
technology adoption and sustainability performance, while
studies linking ESG to corporate reputation tend to emphasise
reporting quality and stakeholder perceptions.

Research that directly explores the impact of Al reputation is
still limited and fragmented, with inconsistent results on
whether Al enhances or complicates ESG credibility.
Furthermore, evidence on whether financial performance
reinforces the effects of Al-supported ESG practices is still
scarce (Chen & Zhang, 2025).

To address this gap, this study draws on stakeholder theory and
signalling theory. Stakeholder theory states that companies
must respond to stakeholder demands for transparency and
responsible behaviour, particularly in sustainability practices
(Hambrick & Mason, 1984). Signalling theory further suggests
that companies that adopt Al to guide ESG initiatives can send
positive and credible signals to stakeholders about their
commitment to sustainability, provided that implementation is
supported by adequate resources and economic balance. This
theoretical perspective forms a framework for analysing the
impact of Al adoption in ESG on corporate reputation and
assessing the moderating role of financial performance.
Empirically, no studies have explored how Al-supported ESG
practices affect corporate reputation, nor how financial
performance can strengthen or weaken this relationship.

Methodologically, previous research has relied on general
ESG indices and has not incorporated Al-specific indicators,
such as the Bloomberg Al Tag Score. This gap highlights the
need for a more integrated model that links Al, ESG, financial
performance, and reputation. This study expands the literature
by integrating Al adoption into ESG recognition research
through the lens of stakeholder theory and the concept of
signalling, presenting a more comprehensive explanation of
how and why Al influences stakeholder perceptions.
Specifically, this study analyses the impact of Al adoption in
ESG practices on corporate reputation variables in the context
of emerging economies such as Indonesia.

ESG and Corporate Reputation

The relationship  between the implementation of
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Environmental, Social, and Governance (ESG) and corporate
reputation can be analysed through the perspective of
stakeholder theory (Hoérisch et al., 2020), which emphasises
that long-term business sustainability is not only determined
by profits, but also by a company's ability to meet expectations
and maintain good relationships with stakeholders.
Stakeholders here include consumers, investors, employees,
suppliers, regulators, local communities, and the wider
community. Companies that are able to demonstrate a real
commitment to implementing ESG principles will build social
trust and legitimacy, two crucial elements that form the basis
of a strong reputation (Eckert, 2017). When a manufacturing
company consistently implements ESG practices, such as
reducing greenhouse gas emissions, empowering communities
around its factories, providing decent working conditions, and
maintaining transparency in reporting, this creates positive
signals for the market and stakeholders. These signals show
that the company is not only focused on short-term profits, but
also prioritises sustainability and ethical values. The trust that
arises from ESG commitments can translate into perceptions
of corporate morality, namely the view that the company has
better business ethics than its competitors (Ifan & Ningtyas,
2024). This perception becomes reputational capital that
provides protection when the company faces challenges or
image crises (McBride et al., 2022).

In the context of the manufacturing industry, reputation has a
very important strategic value. This industry is often in the
public spotlight because its activities have the potential to
cause negative impacts on the environment, such as industrial
waste, air pollution, and high energy consumption (Ghuslan et
al., 2021). Issues of workers' rights, occupational safety, and
honest governance practices are also significant challenges.
Therefore, manufacturing companies that effectively
demonstrate their ESG commitment will gain a reputational
advantage over competitors who ignore sustainability issues.
For example, factories that invest in environmentally friendly
technology or run programmes to empower surrounding
communities will be more valued by stakeholders than
companies that focus solely on production and profits. A good
reputation has a domino effect on companies (Reddiar et al.

2012).

First, from the market perspective, a strong ESG reputation can
increase consumer loyalty, especially in an era when
consumers are increasingly concerned about sustainability and
choose ethical and environmentally friendly products. Second,
from a business perspective, a positive reputation makes it
easier for companies to establish international partnerships,
attract foreign investment, and win tenders from global
companies that set strict ESG standards in their supply chains.
Third, internally, a good reputation can boost employee
morale, reduce turnover rates, and make the company the top
choice for the best talent in the labour market. Conversely,
manufacturing companies that fail to meet ESG standards risk
significant reputational damage (Baah et al., 2021).

Issues related to environmental pollutants, unfair treatment of
workers, or non-transparent business practices can quickly
spread through the media and social media, triggering public
criticism and even customer boycotts. The loss of investor and
business partner trust is the next impact, which not only

damages reputation but also has the potential to reduce the
company's market value (Asante & Lambert, 2023; Sunarto et
al, 2021). Therefore, ESG implementation can no longer be
considered a trivial moral responsibility or external
requirement. ESG is now a core business strategy that serves
as a differentiator in competitive markets, strengthens a
company's position in the global supply chain, and protects the
company from damaging reputational risks. In an increasingly
competitive manufacturing industry, ESG is key to creating
sustainable competitive advantage, maintaining stakeholder
trust, and ensuring the company's long-term sustainability.

Financial Performance as a Moderator

A company's financial performance has a very significant
influence on the application of Artificial Intelligence (Al) in
Environmental, Social, and Governance (ESG) strategies
because financial conditions are a major determining factor in
the extent to which companies can allocate resources to
support technology-based sustainability initiatives (Uyar et al.,
2020). Companies with sound financial performance,
characterised by consistent profits, positive cash flow, and
manageable debt levels, have considerable flexibility to make
strategic investments. They can allocate budgets to purchase
advanced Al software, build integrated virtual infrastructure,
recruit professionals, and organise training programmes for
employees to maximise the potential of this era (Pozzi &

Dwivedi, 2023).

This financial function enables companies to apply Al for
various ESG purposes, including monitoring and reducing
carbon emissions, optimising energy performance, monitoring
business partners' compliance with ethical standards, and
improving the quality and transparency of sustainability
reporting (Xiao, 2025). Strong financial support also enables
companies to run ESG programmes consistently and
sustainably, which in turn strengthens the company's image
and reputation in the eyes of investors, consumers, and
regulators (Lin & Zhu, 2025). On the other hand, companies
with weak financial performance face significant limitations in
applying Al for ESG. Conditions such as declining profits,
negative cash flow, or high debt burdens make it difficult for
companies to allocate budgets for technology investments
(Zhang et al., 2021).

As a result, Al implementation is often limited, using outdated
technology, or only to meet market and regulatory demands
without being supported by a mature strategy. This half-
hearted implementation risks causing problems, ranging from
ineffective ESG programmes, flawed sustainability reports, to
accusations of greenwashing that damage the organisation's
reputation (Kim et al., 2023). Consequently, financial
performance not only affects a company's technical ability to
adopt Al, but also determines the depth, quality, and
sustainability of ESG implementation, which ultimately
shapes public perception and stakeholder confidence in the
company. Therefore, financial performance not only affects a
company's technical ability to adopt Al, but also determines
the depth, quality, and sustainability of ESG implementation,
which ultimately shapes public perception and stakeholder
confidence in the company.
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METHODS
Research Type and Approach

This study uses a quantitative approach with an
explanatory research design, aiming to examine the
causal relationship between Artificial Intelligence in ESG
(AI_ESQG), corporate reputation, and the moderating
effect of financial performance. An explanatory design is
considered appropriate because this study aims to
examine whether (1) the adoption of Al in ESG activities
enhances corporate reputation, and (2) financial
performance strengthens or weakens this relationship.
This approach is in line with previous ESG performance
literature, which emphasises the importance of empirical
causal testing (Monfort et al., 2026; Mulyana et al.,

2025).

Research Population and Sample
Research Population

The population consists of all 545 manufacturing
companies listed on the Indonesia Stock Exchange (IDX)
during the period 2019-2024. The manufacturing sector
was chosen because it is capital-intensive, has complex
supply chains, and has a high environmental impact,
conditions that make the adoption of Al-based ESG
practices highly relevant. Data Sources and Collection
Techniques

Sampling Technique

The sample in this study was determined using purposive
sampling, which is appropriate for research related to
ESG and Al because not all companies publish
sustainability disclosures, adopt AI technology, or
provide complete financial information. Therefore,
sampling must be based on data relevance and data
availability. The sampling process began with a total
population of 545 manufacturing companies listed on the
Indonesia Stock Exchange (IDX) during the period 2019—
2024. Several exclusion steps were applied to ensure that
the best companies with reliable and complete
information were included. First, organisations without
ESG disclosures or incomplete sustainability statistics
were eliminated. Second, institutions that did not have
verifiable information regarding Al adoption based on
Bloomberg's Al Adoption tag, corporate disclosures, and
corporate reports were eliminated. Third, companies with
incomplete financial statistics, particularly ROA, were
excluded to maintain consistency in the regression
analysis. The criteria used for sampling are shown in
Table 1.

[Table 1. Sample Selection]

Data Sources and Collection Techniques

This study relies entirely on secondary data obtained from
several credible and internationally recognised sources.
The primary source is the Bloomberg Terminal, which
provides standard ESG indicators, Al adoption tags, and
reputation metrics that are widely used in global
empirical research. Bloomberg's Al Adoption Tag is
generated through machine learning-based classification
of corporate disclosures, enabling accurate identification
of companies that apply Al in sustainability activities.
Additional data was collected from annual reports,
sustainability reports, and the official IDX database to
obtain company fundamentals and financial information.
The integration of these sources ensures high reliability,
consistency, and comparability between companies
during the 2019-2024 period.

Variable Measurement
Artificial Intelligence in ESG

Artificial Intelligence in ESG (Al ESG) is measured
using Bloomberg's Al adoption tag, which identifies
companies that use Al technology to guide sustainability-
related activities. This tag covers Al applications in the
areas of carbon emissions monitoring, energy
optimisation, automated ESG reporting, and governance
risk analysis.

To measure Al intensity, this study applies a 0-3 AI-ESG
integration scale adapted from previous studies on ESG
technology adoption. A score of zero represents
companies with no Al adoption in ESG activities, while
scores of 1, 2, and 3 indicate Al adoption in one, two, or
all three ESG dimensions, respectively. This scale
provides a tested and reliable evaluation of the depth of
Al integration in corporate sustainability practices.

Corporate Reputation

Corporate reputation (CR) is measured using the
Bloomberg  Corporate  Reputation  Index, a
comprehensive indicator frequently used in global
empirical research. This index captures dimensions of
reputation, including investor sentiment, favourable
media publicity, governance credibility, and ESG-driven
reputation indicators. By combining these components,
the Bloomberg Reputation Index provides a reliable
picture of how stakeholders view a company's integrity,
performance, and sustainability commitment. The
standardised methodology used allows for consistent
assessment across companies and over time.

Financial Performance
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Financial Performance (FP) is represented by return on
assets (ROA), calculated as net profit divided by total
assets. ROA was chosen because it measures a company's
ability to effectively utilise its assets to generate profits
and is widely used in sustainability and ESG performance
research. Previous studies (Waddock & Graves, 1997)
highlight that profitability plays a crucial role in enabling
companies to invest in sustainability technologies,
including Al-based ESG initiatives. In this study, ROA is
used not only as an explanatory variable but also as a
moderating variable to assess whether financial strength
enhances the impact of Al adoption in ESG on company
reputation.

Control Variables

Many control variables were included to account for
company characteristics that could affect company
reputation. Company Size (FS) was measured as the
logarithm of total assets, reflecting the scale of the
organisation and the availability of resources. Company
Age (FA) represented the number of years since the
company was established, reflecting the maturity and
stability of the organisation. Leverage (Lev) is measured
as the ratio of total liabilities to total assets, indicating
exposure to financial risk. Growth is calculated as the
percentage of annual change in revenue, reflecting the
company's market growth. The addition of these variables
helps to ensure a stronger estimation of the relationship
between Al_ESG, economic performance, and corporate
recognition.

Data Analysis Techniques

Data analysis in this study was conducted through several
sequential stages to ensure the validity, reliability, and
robustness of the empirical model. The first stage
involved testing classical assumptions, including
normality, multicollinearity, heteroscedasticity, and
linearity tests.

The normality test ensures that the residuals follow a
normal distribution, while multicollinearity is evaluated
using the Variance Inflation Factor (VIF) and tolerance
values to ensure that no predictor variables are overly
correlated. The heteroscedasticity test is performed to
verify the consistency of the error variance across
observations, and the linearity test ensures that the
relationship between variables has been modelled
correctly.

After the assumption tests, the researchers conducted the
first linear regression model to test the direct effect of
Artificial Intelligence in ESG activities (Al _ESG) on
corporate reputation. This baseline version assesses
whether companies with higher Al integration in their
sustainability efforts show stronger reputation outcomes.

Next, a two-way moderation regression model (MRA)
was used to test the moderating role of financial
performance.This technique evaluates whether financial
performance strengthens or weakens the effect of
Al _ESG on corporate reputation, providing insight into
whether profitable companies can leverage Al-supported
ESG projects more effectively to increase reputation
gains. To assess statistical significance, various tests were
conducted, including the T-test for partial effects, the F-
test for overall model significance, R? and AR? to evaluate
the explanatory power of the model and the additional
contribution of moderator variables. These metrics help
determine the strength and clarity of the relationships
between variables. Additionally, this study integrates
resilience assessments as recommended by reviewers.
This includes testing alternative moderator variables
(ROE) to verify the consistency of moderation effects,
applying methods to reduce the impact of extreme
outliers, and evaluating fixed-effects and random-effects
models to ensure the stability of results across various
model specifications.

Research Model and Equations

This study analyses the impact of Artificial Intelligence
(Al) implementation in Environmental, Social, and
Governance (ESG) practices on corporate reputation,
with financial performance proxied by Return on Assets
(ROA) as a moderator variable. The conceptual
framework illustrating the relationship between variables
is presented in Figure 1.

As shown in Figure 1, the application of Al in ESG
activities is expected to have a direct effect on corporate
reputation. In addition, financial performance (ROA)
moderates the relationship between Al ESG and
corporate reputation, indicating that the impact of Al-
driven ESG practices on reputation may vary depending
on the level of a company's financial performance.

To empirically test the proposed relationship, this study
uses Moderated Regression Analysis (MRA) with two
regression models. Model 1 tests the direct effect of
Al ESG on corporate reputation while controlling for
specific company characteristics, including Company
Size (FS), Company Age (FA), Leverage (Lev), and
Growth (Grow). Model 1 is formulated as follows:

(1) RPi: = o + BAl_ESGit + BFS + GiFA + 5 Lev + &
Grow + i

In addition, Model 2 expands on the basic model by including
financial performance (ROA) and the interaction term between
Al_ESG and ROA to test for a moderating effect. The
regression equation for Model 2 is specified as follows:

(2) RP = 0.+ BAI_ESGit + AROA + Al (Al_ESG *ROA)
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ﬂmFS + ﬂllFA + ﬂ12 Lev + ,313 Grow + it
Explanation:
RP = Company Reputation
Al_ESG = Application of Artificial Intelligence in ESG
ROA = Financial Performance
Al_ESG * ROA = Moderating variable (interaction)
o = Constant
B = Regression coefficient
€ = error term
In accordance with the research framework illustrated in
Figure 1, the term Al_ESG*ROA interaction captures the
moderating role of financial performance in the relationship
between Al-driven ESG implementation and corporate
reputation. The statistically significant interaction coefficient
indicates that the effect of Al_ESG on corporate reputation

depends on the company's financial performance.

[Figure 1. Research Model of Al in ESG on Reputation with
Financial Performance Moderation]

Hypothesis

Artificial Intelligence (Al) in ESG has a positive effect on
corporate reputation

Artificial Intelligence (Al) software within the Environmental,
Social, and Governance (ESG) framework is one of the vital
improvements that can transform the way organisations build
their reputation in the eyes of stakeholders. Al enables
businesses to process large amounts of data quickly, identify
potential sustainability risks, and provide efficient technology-
based solutions. For example, in the environmental aspect, Al
can be used to monitor carbon emissions in real time, predict
the environmental impact of manufacturing processes, and
optimise energy use to be more environmentally friendly. In
the social aspect, Al can help manage the supply chain by
ensuring suppliers comply with ethical working standards,
human rights, and sustainable business practices. On the
governance side, Al can improve accountability and
transparency by generating accurate sustainability reports,
minimising human error, and being easily verifiable by
regulators and investors.

With this role, Al not only supports company operations, but
also creates a positive reputation narrative that the company
has a real commitment to responsible business practices.
Investors tend to trust companies that integrate technology to
ensure ESG is properly implemented, while consumers see this
as a form of genuine social and environmental concern, not just
a marketing claim. A number of studies support this
relationship. (Ghuslan et al., 2021) shows that the adoption of

Al in business processes increases transparency and
accountability, two important pillars of ESG success that lead
to a stronger reputation.

(Baah et al., 2021) also observed that the use of Al in ESG
reporting reduces the risk of greenwashing allegations, i.e. the
practice of claiming sustainability without real evidence,
thereby making companies appear more credible. Additional
empirical evidence also reinforces this relationship. (Li et al.
2024) reveal that Al-driven sustainability analytics improve
the reliability of ESG disclosures and significantly influence
corporate recognition in global markets. (Lei, 2021) argues
that automation and machine learning improve the statistical
assurance of ESG, making stakeholders more confident in the
accuracy of reported sustainability performance.

(Pozzi & Dwivedi, 2023) found that companies adopting Al in
their sustainability systems achieve higher ESG scores because
Al reduces human bias and error in the reporting process.
Stakeholder theory explains that companies must meet the
expectations and needs of diverse stakeholders, including
investors, regulators, consumers, and the community, to
maintain legitimacy and build a strong reputation.

In the context of ESG practices, the adoption of Artificial
Intelligence  improves  transparency, accuracy, and
responsiveness, thereby strengthening stakeholder trust and
reinforcing the social legitimacy of the company. When
companies use Al to improve ESG reporting and sustainability
performance, they demonstrate responsible behaviour. This
system is in line with signalling theory, which states that
companies convey information to the market through
observable actions.

Al-supported ESG disclosure serves as a high-quality signal
because it is difficult to imitate and requires significant
technological and organisational investment. With this
evidence, this study believes that the higher the level of Al
adoption in ESG implementation, the stronger the company's
reputation in the eyes of the public, investors, and other
stakeholders.

H1: Artificial Intelligence (Al) in ESG implementation has a
positive impact on corporate reputation.

Avrtificial Intelligence (Al) in ESG has a positive impact on
corporate reputation with moderate financial performance

Corporate reputation is not only determined by the
effectiveness of Al implementation in ESG practices, but also
by its underlying financial condition. Solid financial
performance provides room for companies to invest further in
Al technology to strengthen ESG, thereby strengthening their
reputation. A company's financial performance is widely
recognised as an important factor in determining market
reputation. Companies with superior economic results are
generally viewed more positively by stakeholders, which in
turn increases their operational credibility and social
responsibility (Sklavos et al., 2024). While companies
demonstrate strong financial performance, they tend to be
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better able to invest in sustainable practices, including the
application of Al technology for ESG compliance and
improvement.

Al funding for ESG purposes can be seen as a reflection of an
organisation's commitment to ethical and sustainable practices,
which ultimately strengthens its reputation in the eyes of
consumers and buyers. Furthermore, integrating Al into ESG
frameworks can significantly enhance a company's ability to
collect and analyse data related to its social and environmental
impact. This capability complements the transparency and
accuracy of reporting (Jing & Zhang, 2024). When
organisations use Al to improve ESG performance, the
credibility and relevance of ESG tasks also increase, positively
impacting reputation, especially when supported by solid
economic performance. For example, companies that use Al to
optimise energy consumption or monitor responsible supply
chains can build a reputation as visionary and responsible
entities, leading to greater loyalty from investors and
consumers (Budennyy et al., 2022).

The interaction between good financial performance and Al-
based ESG strategies further highlights the influence of
financial performance as a moderating variable on reputation.
From an empirical perspective, several studies show that ESG
performance is often critically evaluated when companies
experience financial difficulties, as stakeholders want to
ensure that commitments to sustainability are real rather than
merely symbolic (Saxena et al., 2022). Organisations with high
economic performance typically face less pressure regarding
CSR claims and Al-based ESG tasks, allowing them to
maximise positive perceptions from stakeholders (Hughes et
al., 2021). Conversely, companies in vulnerable financial
situations tend to face close scrutiny of their ESG efforts,
thereby reducing the reputational benefits of Al investments in
sustainability. Furthermore, the relationship between financial
performance and Al in ESG has important implications for
stakeholder considerations. When making decisions regarding
engagement or investment, stakeholders tend to consider that
financial elements must be aligned to build and maintain a
company's reputation (Ahmad et al., 2023; Musleh et al.,

2022).

For example, organisations that successfully combine the
ethical use of Al with accurate economic performance can be
considered models of corporate excellence, creating a positive
cycle in which financial capital and reputation reinforce each
other (Hao & Demir, 2024). In the context of corporate
governance, the ability of the board of directors to oversee the
integration of Al into ESG is also related to financial
performance. Boards of directors that emphasise strong
governance principles tend to produce better financial
performance, which in turn supports the use of Al for ESG
reporting and accountability, further strengthening corporate
reputation (Naveed et al., 2025).

Strong financial performance enables companies to prioritise
ethical governance practices, optimise the use of Al, and
strengthen their commitment to CSR, thereby enhancing their
perception as trustworthy entities. In addition, the role of Al in

driving ESG innovation can serve as a differentiator and
strengthen corporate reputation in competitive markets.
Companies that develop Al-based sustainability practices can
leverage these innovations for marketing and positioning
strategies, especially when supported by strong financial
performance (Seetra, 2023; Samieva et al., 2023). However,
there are complexities to consider: if technology promotion is
not aligned with financial capacity, it can trigger negative
reactions that actually damage reputation, highlighting the
importance of integration between financial aspects and Al
implementation (Saftiana et al., 2014; Tong et al., 2022).
Conversely, weak ESG commitments exacerbated by
ineffective Al implementation can trigger a rapid decline in
corporate reputation, especially when the market detects a gap
between claimed values and operational reality (Alexander,
2025). Therefore, financial performance not only serves as a
facilitator but also as a critical lens that influences stakeholder
perceptions and their impact on reputation.

Stakeholder Theory explains that companies must meet the
expectations and needs of diverse stakeholders, such as
investors, regulators, consumers, and the community, to
maintain legitimacy and build a strong reputation. In the
context of ESG practices, the adoption of Artificial
Intelligence  increases  transparency, accuracy, and
responsiveness, thereby strengthening stakeholder trust and
reinforcing the company's social legitimacy. When companies
use Al to improve ESG reporting and sustainability
performance, they demonstrate accountability and ethical
commitment, which stakeholders interpret as a signal of
reliability and responsible behaviour. This process is in line
with Signalling Theory, which states that companies convey
information to the market through observable actions. Al-
supported ESG disclosure serves as a high-quality signal
because it is difficult to imitate and requires significant
technological and organisational resources. Companies with
strong financial conditions have more assets to invest in
advanced Al systems, comprehensive sustainability tasks, and
credible ESG communication, which strengthens both the
quality and visibility of the indicators presented to
stakeholders.

In the evaluation, companies with weak financial conditions
may send weaker or less credible signals, causing stakeholders
to doubt their long-term commitment to ESG practices. As a
result, when economic performance is high, stakeholders view
Al-driven ESG projects as more appropriate, sustainable, and
strategically aligned with long-term value recognition, thereby
increasing their positive impact on the company's reputation.
The interaction between Al, ESG practices, and economic
performance shows that companies strategically manage
investments in technology and sustainability to optimise
reputation control.

H2: Financial performance moderates the influence of
Artificial Intelligence (Al) in ESG practices on corporate
reputation, making this influence stronger in companies with
high financial performance.
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RESULTS AND DISCUSSION

Research Results
Descriptive Statistics of Variables

Table 2 presents descriptive statistics for all research variables,
including the number of observations, mean, minimum,
maximum, and standard deviation. The results show that the
level of Al adoption in ESG practices (Al_ESG) has an average
score of 4.829, with values ranging from 0.200 to 18.500,
indicating a relatively low but highly variable implementation
of Al in ESG activities among companies. The profitability
variable (ROA) recorded a median of 8.29 per cent, with a
minimum value of 0.0278 per cent and a maximum of 25.189
per cent. showing that the maximum company size (FS),
measured using the natural logarithm of total assets, has a
median of 14.289 and ranges from 12.100 to 17.800, indicating
that the sample covers years ranging from 5 to 65, reflecting a
combination of younger and more established companies.

Leverage (Lev) has an average of 0.390, with values ranging
from 0.081 to 0.878, indicating moderate use of debt across
companies. Meanwhile, growth (develop) has an average of
0.129, ranging from -0.281 to 0.389, indicating that although
companies generally experience good revenue growth, some
show declining performance. The descriptive results show
significant variation between companies, particularly in the
adoption of Al for ESG activities and financial characteristics,
providing an appropriate context for analysing the proposed
relationship in this study. The descriptive statistical results in
this study are presented in Table 2.

[Table 2. Descriptive Statistics]

Correlation Matrix

Based on the results of the heteroscedasticity test in Table 3, the
regression model shows no heteroscedasticity, as the
significance value is above the acceptable threshold. Al ESG
shows a high-quality and statistically significant correlation
with ROA (r=0.416**%*), indicating that companies that
primarily implement AI for ESG activities are generally
positive institutions with company size (r=0.328***), company
age (r=0.211%), leverage (r=0.326**), and boom (r=0.337** *).
These results indicate that larger, more mature companies with
lower leverage and stronger growth potential are more likely to
adopt Al for ESG initiatives. ROA shows a strong and
significant correlation with company characteristics such as
Company Size (r = 0.493***) Company Age (r = 0.225%),
Leverage (r = 0.390***), and Growth (r = 0.301*%*), indicating
that profitable companies tend to be larger, older, more
leveraged, and experience stronger growth.

[Table 3. Heteroscedasticity]

Company Size is positively related to Company Age (r =
0.192%), Leverage (r = 0.234*), and Growth (r = 0.217%).
Company Age shows a significant positive relationship with
Leverage (r =0.227*) and Growth (r = 0.280**), while Growth
also has a positive relationship with Leverage (r = 0.327*%*).
Importantly, no correlation coefficient exceeds 0.80, indicating
no multicollinearity issues.

Multicollinearity (VIF)

Table 4 displays the results of the multicollinearity test,
showing that there is no multicollinearity among the
independent variables. The results of the multicollinearity
check indicate that each independent variable is within an
appropriate range, suggesting that multicollinearity is not a
problem in this model. The variance inflation factor (VIF)
values range from 1.29 to 2.18, all of which are below the
general threshold of 10 for detecting high multicollinearity.
Simultaneously, the tolerance values range from 0.267 to 0.679,
all above the minimum acceptable limit of 0.10. These results
confirm that the independent variables do not show a strong
linear relationship with each other.

[Table 4. Multicollinearity]

Specifically, AI_ESG shows a VIF of 1.92 and a tolerance of
0.617, indicating a low level of shared variance with other
predictors. ROA (VIF = 1.82, Tolerance = 0.278) and Firm Size
(VIF = 1.90, Tolerance = 0.267) are also within the safe range,
indicating that adding both does not cause detrimental
multicollinearity in the model.

Firm Age has a VIF of 2.10, while Leverage records the highest
VIF of 2.18; however, both remain below the critical threshold.
Growth shows the lowest VIF value (1.29), indicating that it
contributes very little to potential collinearity. Overall, these
findings confirm that the regression model is free from
multicollinearity issues, and all independent variables can be
reliably used in further regression analysis without causing
biased or unstable coefficient estimates.

Regression Results

Table 5 presents the regression results. Model | analyses the
direct effect of the independent variable Artificial Intelligence
in ESG practices (Al _ESG) on corporate reputation, while
controlling for financial performance (ROA), company size
(FS), company age (FA), leverage (Lev), and growth (Grow).
The results show that Al ESG has a positive and statistically
significant coefficient (B =0.112; p=0.001**%*), indicating that
the adoption of Al to support ESG activities contributes
significantly to improving corporate reputation. Furthermore,
ROA, FS, FA, and Leverage also show significant effects,
indicating that corporate reputation is shaped not only by the
use of ESG-related AI but also by financial strength,
organisational scale, maturity, and capital structure.

[Table 5. Regression Results]

Model 2 includes the ESGROA interaction variable to test
whether financial performance strengthens the relationship
between Al ESG and corporate reputation. Although ROA
itself remains significant (B = -8.245; p = 0.000**), the
ESG*ROA interaction term is not statistically significant ( =
0.090; p = 0.923). This indicates that financial performance
does not moderate the impact of Al-based ESG practices on
corporate reputation. Although the interaction term coefficient
is positive, its insignificance indicates that the reputational
benefits of Al-supported ESG activities do not depend on
whether a company has high or low profits.
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Artificial Intelligence (AI) in ESG implementation has a
positive impact on corporate reputation.

Based on the results of model 1, hypothesis 1 receives strong
empirical support. The AI ESG variable shows a significant
and very large impact on corporate reputation (B = 0.112; p =
0.001***), These results indicate that companies that integrate
Al technology into ESG reporting and sustainability tasks tend
to be viewed more positively by stakeholders. Al improves the
accuracy, transparency, and credibility of ESG data, which in
turn strengthens stakeholder trust and enhances the perceived
legitimacy of the company. Consequently, H1 is supported.

Financial performance moderates the influence of Al in
ESG practices on corporate reputation, such that this
influence is stronger in companies with high financial
performance.

The moderation analysis conducted in Model 2 shows that the
ESG*ROA interaction term is not statistically significant (p =
0.090; p = 0.923). This means that financial performance does
not strengthen the relationship between Al-supported ESG
practices and corporate reputation. The reputational impact
generated by AI-ESG implementation appears to be
independent of a company's profit level. In other words, both
highly profitable and less profitable companies derive similar
reputational benefits from adopting Al in ESG activities.
Consequently, H2 is not supported.

Robustness Test

Table 6 presents the robustness of the main findings, a
robustness test was conducted using return on equity (ROE) as
an alternative measure of financial performance. In Model 1,
which analyses the direct impact of Al adoption in ESG on
corporate reputation, the AI_ESG coefficient remains positive
and statistically significant (f = 0.115, P <0.01). This confirms
that the positive relationship between Al-supported ESG
practices and corporate reputation remains strong across
various levels of financial performance.

[Table 6. Robustness Test]

In Model 2, the moderating effect of financial performance is
tested by including ROE and the AI-ESG * ROE interaction
term. The results show that ROE significantly moderates the
impact of Al ESG on corporate reputation (f = 0.088, p <
0.10), indicating that companies with better equity-based
performance can more effectively leverage Al _ESG practices
to enhance their reputation.

The main effect of Al ESG remains positive and significant (3
= 0.110, p < 0.01), further supporting the robustness of the
original findings. Variables such as company size, company
age, leverage, and growth continue to show similar directions
and levels of significance as in the base version, indicating
model stability.

Overall, the robustness test using ROE shows that the positive
relationship found between Al-enabled ESG practices and
corporate reputation, as well as the moderating role of financial
performance, is not sensitive to the choice of financial

performance indicators. These results reinforce the validity of
the research conclusions and highlight the importance of
operational and equity-based financial strength in enhancing
the reputational benefits of Al adaptation in ESG projects.

Hypothesis Discussion

The impact of this research provides critical insights into the
role of Artificial Intelligence (AI) in enhancing corporate
reputation through Environmental, Social, and Governance
(ESG) practices, as well as the conditioning effect of financial
performance that has a positive impact on corporate reputation
(Sklavos et al., 2024). The integration of Al into ESG activities
enables improved accuracy, reliability, and transparency in
sustainability reporting and operational monitoring. From a
Stakeholder Theory perspective, this strengthens corporate
legitimacy, as stakeholders increasingly value credible,
technology-enabled sustainability efforts. Similarly, based on
Signalling Theory, the adoption of Al serves as a strong signal
of the company's commitment to sustainability, reducing the
perception of symbolic ESG practices. This strengthens
stakeholder trust and shapes the company's public image
positively (Saftiana ef al., 2014; Tong et al., 2022).

Consequently, speculation 1 is supported, indicating that Al-
supported ESG practices contribute significantly to increased
corporate popularity (Ahmad et al., 2023; Musleh et al., 2022).
On the other hand, the findings do not support the proposition
that financial performance moderates the relationship between
Al in ESG practices and corporate popularity.

Evidence shows that the reputational benefits of Al-driven ESG
projects do not vary between companies with high and low
economic performance (Hao & Demir, 2024). This means that
the effectiveness of Al-based ESG efforts in building reputation
operates independently of company profits. Even companies
with moderate economic performance can still reap
reputational benefits from adopting Al to improve the quality
and credibility of their ESG projects. Therefore, hypothesis 2 is
not supported, as financial performance does not strengthen the
influence of Al in ESG practices on company popularity.
Overall, the results of this study emphasise that although Al
plays an important role in improving ESG effectiveness and
reputation, this relationship is not strengthened by the level of
financial performance.

CONCLUSION

This study provides new empirical evidence on the role of
artificial intelligence (Al) in strengthening corporate
reputation through ESG practices. The findings prove that the
application of Al in ESG activities definitely contributes to
reputation building. By improving the transparency, accuracy,
and credibility of ESG reporting, Al facilitates companies to
strengthen trust and legitimacy in the eyes of stakeholders.
These results are consistent with stakeholder theory and
signalling theory, suggesting that technology-enabled ESG
efforts are perceived as more authentic and reliable by
stakeholders. As a result, Al serves not only as a technological
tool but also as a strategic tool for enhancing corporate
reputation.
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However, this study finds that financial performance does not
influence the relationship between Al-driven ESG practices
and corporate reputation. This suggests that the reputational
benefits of Al-driven ESG efforts remain consistent across
companies with varying levels of profitability. In other words,
both financially strong and financially moderate companies
can reap similar reputational benefits when adopting Al in their
ESG initiatives. This highlights that the effectiveness of Al-
supported sustainability practices does not make advanced
technology a responsible business practice.

Limitations

This study has several limitations that should be
acknowledged. First, the measurement of Al-driven ESG
practices relies on secondary data and standardised scores,
which may not fully reflect the depth, quality, or strategic
integration of Al in sustainability processes.

Second, the sample is limited to companies in specific regions
and time periods, which may limit the generalisability of the
findings, especially given the evolving nature of Al technology
and ESG regulations. Third, this study focuses only on
financial performance as a moderating variable, ignoring other
contextual factors such as digital readiness, governance
quality, or stakeholder pressure which may influence the Al-
ESG reputation relationship. Finally, the quantitative design
may not capture more nuanced perceptions or qualitative
aspects of corporate reputation and Al adoption.

Recommendations

Future studies are recommended to expand the scope of Al
measurement by incorporating qualitative assessments, such as
interviews or content analysis, to capture deeper insights into
how companies implement Al in their ESG activities.
Researchers could conduct cross-country or cross-industry
comparative analyses to improve generalisation, given that
ESG maturity and Al adoption vary significantly across
markets. Additionally, future research should consider other
moderator or mediator variables, such as governance structure,
digital transformation level, or longitudinal design, which
could provide additional information on how Al-driven ESG
practices affect corporate reputation over time.

Implications

The findings of this study offer important theoretical and
practical implications. Theoretically, the results extend the
literature on ESG and technology in management by showing
that Al adoption can enhance corporate reputation, reinforcing
stakeholder theory and signalling theory in the context of
digital sustainability. Practically, this study suggests that
companies can strengthen their reputation by investing in Al
technologies that improve the transparency, accuracy, and
quality of ESG reporting. For policymakers, these results
highlight the need to develop regulatory frameworks that
encourage the responsible use of Al in sustainability practices.
For managers, these findings emphasise the importance of
strategically integrating Al into ESG initiatives to generate
reputational advantage, particularly in competitive and
sustainability-oriented markets.
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Table 1 / Sample Selection

Step Description Number of
Firm

1 Total manufacturing firm listed on IDX 545

2 (-)Firms without ESG disclosure or incomplete ESG indicators -322

3 (-) Firms without verifiable Al adoption (Bloomberg Al Tag + firm disclosures) -127

4 (-)Firms excluded due to missing financial performance data (ROA) -25

Final number of Firms meeting all inclusion criteria (ESG disclosure, Al adoption, complete data) 71 Firm

eligible firm

Total firm-year 71 firms x 6 years (2019-2024) 426

observations Observations
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Table 2 / Descriptive Statistics

Obs Mean Minimum Maximum Std. Deviation

Al ESG 425 4.829 0.200 18.500 3.950

ROA 425 8.290 0.278 25.189 5.189

FS 425 14.289 12.100 17.800 1.090

FA 425 24.290 5.000 65.000 12.278
Lev 425 0.390 0.081 0.878 0.192

Grow 425 0.129 -0.218 0.389 0.206

Valid N 425

Source: Secondary Data Processed by SPSS (2025)
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Table 3 / Heteroscedasticity

Variables Al ESG ROA FS FA Lev Grow
Al_ESG 1.000

ROA 0.416*** 1.000

FS 0.328** 0.493*** 1.000

FA 0.211* 0.225* 0.192* 1.000

Lev 0.326** 0.390*** 0.234* 0.227* 1.000

Grow 0.337** 0.301** 0.217* 0.280** 0.327** 1.000
p <0.05,

**p <0.01,

**p < 0.001

Source: Secondary Data Processed by SPSS (2025)

Journal of Accounting Science/ jas.umsida.ac.id/index.php/jas

75

January 2026/Volume 10/Issue 1



Harfiahani Indah Rakhma Ningtyas, Wildan Mualim, Anis Nusron

Artificial Intelligence in The Application

Table 4 / Multicollinearity

Variable VIF Tolerance
Al_ESG 1.92 0.617
ROA 1.82 0.278
FS 1.90 0.267
FA 2.10 0.679
Lev 2.18 0.278
Grow 1.29 0.467

Interpretation: All VIF < 10 — multicollinearity is not a concern.

Source: Secondary Data Processed by SPSS (2025)
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Table 5 / Regression Result

Variables Model 1 Model 2

Constant 0.028* 0.028**
(0.030) (0.048)

Al ESG 0.112%%*
(0.001)

ROA 0.019%** -8.245%%*
(0.010) (0.000)

ESG*ROA 0.090

(0.923)

FS 0.671%** 0.278*
(0.006) (0.078)

FA 0.267** 1.198%*
(0.018) (0.027)

Lev 5.289%* 0.059
(0.016) (0.639)

Grow 0.928 4.260%**
(0.207) (0.008)

***p <0.01

**p < 0.05

*p<0.10

Source: Secondary Data Processed by SPSS (2025)
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Table 6 / Robustness Test

Variables Model 1 Model 2
Constant 0.030 0.029
(0.028) (0.046)
Al ESG 0.115%** 0.110%**
(0.001) (0.002)
ROE 0.021%**
(0.015)
ESG*ROE 0.088*
(0.091)
FS 0.675%* 0.280*
(0.005) (0.075)
FA 0.270%** 1.205%*
(0.017) (0.075)
Lev 5.310%* 1.205%*
(0.017) (0.025)
Grow 0.935 4.270%*
(0.204) (0.007)
Observations 425 425
Adjusted 0.247 0.282
***p <0.01
**p <0.05
*<0.10

Source: Secondary Data Processed by SPSS (2025)
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Figure 1 / Research Model of Al in ESG on Reputation with Financial Performance Moderation

Application of Artificial
Intelligence in ESG
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