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ABSTRACT

As digital technologies continue to reshape industries globally, companies are increasingly adopting digital
transformation to enhance their operations. This paper investigates the relationship between digital transformation
efforts and their influence on sustainability initiatives and financial outcomes. Drawing on a diverse set of
companies from different countries and sectors, the study analyzes how advancements in digital technologies are
being leveraged to support sustainable business practices. Using data from financial reports and sustainability
disclosures, the research employs various analytical methods to identify trends linking technology adoption with
improved sustainability and economic performance. The results suggest that companies embracing both digital
and sustainable practices tend to outperform in financial metrics, demonstrating the complementary nature of
these strategies. The Prisma model was applied manually to ensure a comprehensive review of relevant studies
and data sources, ensuring a rigorous analysis of the relationship between digital transformation and sustainability
initiatives. This research provides valuable insights into the role of digital transformation in driving sustainable
development across diverse industries worldwide. The study offers practical recommendations for businesses and
policymakers, emphasizing the need for thoughtful investment in digital tools to foster long-term financial and
environmental success.

Keywords: Digital Transformation, Sustainability, Financial Growth, Technology Adoption, Al, Sustainable
Practices

Introduction

This study investigates the relationship between digital transformation initiatives, Environmental, Social, and
Governance (ESG) metrics, and their impact on financial performance across various sectors and countries. By
examining diverse financial indicators, digital transformation measures, and ESG parameters, this research builds
on recent literature exploring these interconnected areas. Digital transformation has emerged as a crucial driver
of environmental sustainability, enabling organizations to optimize resource usage, reduce carbon emissions, and
promote green innovation. These technological advancements are essential in fostering sustainable business
models within a circular and digitized economy (Ionascu et al., 2022).

The integration of advanced technologies—such as artificial intelligence, big data, and the Internet of Things
(loT)—is reshaping business strategies, enhancing operational efficiency, and driving innovation. While
significant attention has been given to the intersection of digitalization and sustainability, the specific mechanisms
through which digital transformation influences green business practices, particularly via dynamic capabilities,
remain underexplored. This study highlights the role of strategic investments in digital technologies, talent, and
infrastructure in enhancing dynamic capabilities, which, in turn, facilitate environmental transformation and
support long-term business success (Peng et al., 2022).

In addition, this research examines the role of ESG metrics in improving financial outcomes, particularly when
combined with digital transformation efforts. ESG factors are now central to corporate decision-making, with
growing evidence suggesting that firms that integrate ESG practices alongside digital transformation achieve
superior financial performance and productivity. The increasing recognition of ESG’s impact on firm value and
long-term sustainability is well-documented in recent literature (Ma et al., 2022). This study emphasizes the
importance of organizational culture and the adoption of digital technologies for the successful implementation
of green digital transformation strategies. By aligning sustainability practices with digitalization efforts,
companies can not only improve corporate governance but also enhance financial performance, particularly in
terms of Return on Equity (ROE) (Shobhwani & Lodha, 2023). Thus, integrating ESG considerations with digital
transformation initiatives can provide organizations with a competitive advantage, advancing both financial
success and broader social and environmental objectives.
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Methodology

This research employs a comprehensive review of the existing literature to explore the intersection of digital
transformation and sustainability. The review was conducted using prominent academic databases, including
Google Scholar, Scopus, and Web of Science, with a focus on papers published between 2019 and 2023. To ensure
a systematic and unbiased selection process, the Prisma model was applied manually to review and select relevant
studies and data sources.

The search process involved using Boolean operators "AND" and "OR" in combination with keywords such as
"digital transformation," "sustainability," and "financial performance." This approach helped refine the search,
ensuring a focused and relevant analysis. Initially, approximately 100 papers were identified, prioritizing the most
recent research. After reviewing the abstracts, introductions, and conclusions of these papers, 43 studies were
shortlisted based on their relevance to the research questions and objectives.

The selected studies span various topics related to digital transformation, sustainability, and ESG (Environmental,
Sacial, and Governance) performance. They employ diverse methodologies, including regression analysis, panel
data analysis, and survey-based approaches. The studies provide valuable insights into how digital technologies
influence corporate sustainability practices, particularly environmental sustainability, and the broader impacts of
digital transformation on financial performance and ESG metrics. By focusing on the most recent studies, the
selection process establishes a robust foundation for understanding the evolving relationship between digital
transformation and sustainability.

Literature Review

1. Digital Transformation and Green Innovation/Sustainability

Digital transformation (DT) has become a driving force in achieving sustainability goals, with its connection to
green innovation and environmental performance increasingly recognized in academic research. Industry 4.0
technologies, including artificial intelligence (Al), the Internet of Things (l1oT), and smart technologies, have
significantly reduced carbon emissions in sectors such as manufacturing (Yang et al., 2023). These advancements
enable businesses to optimize energy consumption, minimize waste, and implement more efficient production
processes, effectively mitigating environmental harm. This trend aligns with the growing recognition of digital
transformation as a key enabler of global sustainability.

Further extending this impact, Industry 4.0 technologies facilitate green innovation, as evidenced by Ghobakhloo
(2020) and Ghobakhloo et al. (2021), who identified that tools such as robotics, big data analytics, and automation
not only spur the development of green technologies but also integrate sustainable practices within business
operations. By utilizing these tools, companies can better monitor and reduce their carbon footprints, improve
resource efficiency, and enhance the environmental impact of industrial activities. The integration of digital
transformation into business strategies fosters corporate environmental responsibility and helps align operations
with sustainability targets.

Robertson and Lapina (2023) assert that digital transformation boosts economic development by optimizing
resource use, reducing waste, and lowering costs. It fosters the creation of new business models, enhances
responsiveness to market demands, and drives innovation. Moreover, DT enhances environmental and social
performance by promoting energy efficiency, sustainable resource use, and eco-friendly manufacturing,
contributing to both economic and environmental sustainability.

As digital technologies continue to play a central role in sustainability, Cardinali & De Giovanni (2022) emphasize
their importance in fostering greener business models. These digital tools enable companies to analyze data, track
environmental impacts, and report sustainability efforts transparently. Feroz et al. (2021) have called for further
research on how digital transformation can be applied specifically to areas like waste management, pollution
control, and sustainable production, recognizing a gap in the current understanding of its role in these domains.
In addition to technological innovation, Siswanti et al. (2024) observed that digital transformation influences
sustainable business practices, corporate governance, and financial performance. However, the study found that
corporate governance does not mediate the relationship between DT and sustainability, with financial performance
emerging as a key factor driving sustainability within businesses. This highlights the critical role that digital
transformation plays in supporting long-term sustainability goals.

Similarly, Qadri et al. (2024) propose a framework that aligns digital capabilities with sustainability objectives,
stressing the importance of dynamic capabilities in maintaining a competitive advantage. Despite its contributions
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to operational and consumer experience improvements, they note that the potential of digital transformation in
fostering social sustainability remains underexplored.

In line with these findings, Zhang (2022) concluded that digital transformation supports corporate sustainability
by addressing organizational challenges such as reducing production costs, increasing productivity, fostering
innovation, and enhancing the overall sustainability framework. These insights complement the work of
Mavlutova et al. (2022), who highlighted that digital transformation drives sustainable development, particularly
in the financial sector, by enhancing financial inclusion and operational efficiency. However, the lack of
standardized solutions remains a challenge, emphasizing the need for contextualization in implementing DT
across sectors.

Ultimately, Peng et al. (2022) suggested that future research should explore the synergistic effects between
digitalization and green transformation. This would provide valuable insights into how digital technologies can
align with green innovation and sustainability across different industries. Together, these studies underscore the
transformative role of digitalization in advancing both environmental and business sustainability, providing a
foundation for further exploration of its potential.

2. The Role of ESG in Financial Performance and Productivity

The integration of Environmental, Social, and Governance (ESG) factors with digital transformation has been
shown to enhance both financial performance and productivity across various sectors. An expanding body of
literature suggests that companies adopting digital strategies alongside robust ESG practices experience
improvements in both financial outcomes and operational efficiency. lonascu et al. (2022) found that ESG factors
positively influence financial performance when coupled with the adoption of advanced digital technologies. Their
study indicated that firms with stronger ESG practices, supported by digital tools, enjoyed higher profitability and
market value, demonstrating the financial benefits of aligning business strategies with sustainability objectives.
Digital transformation is increasingly recognized as a catalyst for improving ESG outcomes. Lin et al. (2023)
provided evidence that digitalization enables organizations to align ESG practices with superior financial
performance. By leveraging digital technologies, companies can reduce information asymmetries, improve
transparency in ESG reporting, and enhance operational efficiencies. This, in turn, equips firms to better manage
ESG risks and opportunities, creating more value for stakeholders. The adoption of digital tools facilitates more
accurate decision-making regarding ESG performance, leading to greater investment efficiency and reduced
operational risks.

Moreover, digital transformation plays a crucial role in alleviating financial constraints, which in turn enhances
total factor productivity (TFP). Ma et al. (2022) demonstrated that digital innovation boosts ESG performance
while addressing financial barriers, particularly for firms with limited access to capital. By automating processes,
improving data analysis, and optimizing supply chain management, digitalization reduces costs, increases
financial resilience, and enhances productivity. These findings emphasize that the synergy between digital
transformation and ESG practices drives superior financial outcomes, positioning ESG as a key driver of
sustainable corporate success.

Building on this, Lassala et al. (2021) highlighted that companies aligning with the UN Sustainable Development
Goals (SDGs) and demonstrating social responsibility gain a competitive edge. This alignment enhances financial
performance by leveraging the triple bottom line approach, which creates long-term economic and social value.
This insight underscores the growing importance of not just profit generation but also social and environmental
contributions in driving corporate success.

In a similar vein, Jones and Wynn (2021) concluded that technology companies’ sustainability goals are shaped
by both commercial interests and altruistic motives. They emphasized that the circular economy offers a key
opportunity for meaningful sustainable development through digital technologies, suggesting that companies can
achieve both economic and environmental benefits by integrating circular economy principles with their digital
strategies

3. Cultural and Technological Readiness for Green Digital Transformation

The success of green digital transformation depends not only on the adoption of advanced technologies but also
on the alignment of organizational culture with sustainability goals. Martinez-Pelaez et al. (2023) underscored the
importance of cultural readiness, especially in Micro, Small, and Medium Enterprises (MSMEs), to facilitate the
green digital transformation process. They argued that MSMEs must cultivate a culture that embraces
sustainability to effectively integrate digital technologies into business practices. Such a cultural shift fosters a
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mindset that prioritizes environmental responsibility, enabling companies to leverage digital tools for sustainable
growth. Without this cultural alignment, technology adoption may be less effective, limiting the achievement of
sustainability objectives.

Furthermore, the successful implementation of digital transformation strategies requires organizations to nurture
a culture that values both technological innovation and sustainability. Fu and Li (2023) argued that digital
transformation can moderate the effects of ESG by fostering sustainable growth, aligning technological
advancements with broader sustainability objectives. Companies with a strong innovation culture are better
equipped to integrate digital technologies with ESG practices, improving both their environmental impact and
operational performance. This integration ensures sustainability is embedded within the company’s business
model, promoting long-term success in green digital transformation.

The role of organizational culture in driving green digital transformation is further emphasized by Diaz and
Montalvo (2022), who stressed the importance of aligning digital strategies with sustainability goals for
operational improvements. Their research showed that firms aligning digital transformation efforts with
environmental and social responsibility initiatives realized better operational performance and a competitive
advantage. As organizations continue to embrace green digital transformation, ensuring that their culture supports
sustainability, with leaders advocating for digital tools and innovation, is crucial. This cultural alignment is
essential for unlocking the full potential of green digital transformation in the competitive business environment.
Additionally, Pinzaru et al. (2022) showed that digital transformation drives sustainability in Romanian
companies, with internal factors having a greater impact. The study highlighted the role of organizational culture
in enhancing competitive advantage and fostering innovation, suggesting that cultural readiness is essential for
companies looking to leverage digital transformation for sustainable growth.

Moreover, Xinxian and Jianhui (2022) emphasized the need for employee preparation and active business
adaptation to digitalization. Their findings underscore that employee readiness and engagement with the digital
transformation process are vital for ensuring that the organization can fully embrace and capitalize on the
opportunities provided by digital tools in driving sustainability.

Research Gap

As highlighted by Yang et al. (2023), there are several gaps in the existing literature that present opportunities for
further research. One significant limitation is the use of crawler technology to construct the digitalization index
from annual reports, which may introduce bias due to the summarized nature of the data. Future studies could
explore whether the relationship between digitalization and carbon emissions is linear or nonlinear, which would
require more detailed data for accurate analysis. Furthermore, the mechanism linking digitalization to carbon
emissions, whether it involves a superposition or extrusion effect, remains unclear and warrants further
investigation.

While Industry 4.0 is recognized for offering sustainability opportunities, its disruptive nature can also result in
rapid product obsolescence, increased resource demand, and waste generation. Ghobakhloo (2020) emphasizes
that the rising global demand for raw materials and energy could undermine the efficiency gains from
digitalization, suggesting the need for public policies and multilateral agreements to address these unintended
consequences.

Additionally, the potential inequality effects of Industry 4.0, particularly in developing countries, require more
attention due to challenges such as high costs, cybersecurity concerns, and limited technological accessibility.
These issues highlight the need for further research into mitigating problems like the skills gap and job polarization
(Ghobakhloo, 2020). As Ghobakhloo (2021) further notes, the gradual pace of digital transformation under
Industry 4.0 and the difficulty in measuring the impact of specific technologies on sustainable innovation present
important research gaps. Future studies should examine how technological, organizational, and environmental
factors influence sustainability outcomes, especially given potential negative impacts such as over-consumption
and inequality. A systemic approach, as suggested by Ghobakhloo (2021), is crucial to better regulate and manage
these factors.

Moreover, the lack of empirical studies on the business performance outcomes of Industry 4.0-enabled sustainable
innovation points to the need for further exploration, particularly in understanding how digital technologies
contribute to responsible digitalization (Cardinali, 2022). lonasco (2022) identifies a limitation in their study due
to the use of only two years of data, which restricts the ability to draw long-term conclusions. Additionally, their
sample was confined to Chinese A-share listed firms, which, as Lin et al. (2023) point out, may limit the
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generalizability of the findings. Future research could address this limitation by including firms from different
markets or utilizing longer time frames to enhance the robustness and applicability of the findings.

Qadri et al. (2024) acknowledge that the primary limitation is the reliance on secondary data, which may not fully
reflect the rapid advancements in digital transformation. Future research should prioritize empirical studies to
validate the proposed framework, addressing gaps and offering deeper insights into the evolving role of digital
technologies in sustainable innovation.

Also Siswanti et al. (2024) suggest future research should include a broader sample beyond the Java island region
and explore different Islamic financial institutions, such as banks, insurance, and pawns. Additionally, researchers
could expand the model by incorporating variables like environmental sustainability and governance (ESG).

Martinez-Pelaez (2023) notes that their systematic literature review (SLR) was based on 59 papers sourced from
the Web of Science Core Collection, a database that may miss valuable research from other sources. To expand
the scope, future studies could incorporate additional databases, such as SCOPUS, for a more comprehensive
analysis. Fu and Li (2023) also highlight a gap in their study, as it did not focus on specific industries. Different
sectors face distinct challenges, such as varying policy environments and market conditions. Future research could
explore the impact of ESG practices on financial performance in specific sectors, such as energy, and consider the
role of non-listed companies and SMEs in driving ESG outcomes.

Findings

A significant body of research has explored the link between digital transformation, sustainability, corporate social
responsibility (CSR), and financial performance. Ionascu et al. (2022) found that firms with advanced
digitalization efforts demonstrate enhanced CSR activities, particularly in environmental protection, which
subsequently leads to improved financial outcomes. Similarly, Peng et al. (2022) identified a U-shaped
relationship between digitalization and green transformation in non-heavily polluting enterprises, with dynamic
capabilities acting as a partial mediator. In a broader context, Ma et al. (2022) revealed that Environmental, Social,
and Governance (ESG) factors positively influence total factor productivity (TFP), particularly in state-owned
and high-pollution firms, driven by technological innovation.

Falzon & Micallef (2022) reported a modest positive relationship between ESG performance and financial
outcomes in U.S.-based companies, noting that firms with higher ESG portfolios tend to see better stock returns.
Digital technologies, including Artificial Intelligence (Al), Big Data, and the Internet of Things (10T), were found
to positively influence CSR practices and promote responsible digitalization, as reported by Cardinali & De
Giovanni (2022). Camodeca & Almici (2021) observed a strong connection between digitalization and
sustainability, particularly in achieving the Sustainable Development Goals (SDGs).

In emerging markets, Zhang (2022) demonstrated that digital transformation leads to enhanced corporate
sustainability and productivity. Xu (2022) emphasized the importance of digital technologies in advancing
sustainability in sectors like agriculture, energy, and resource management. To further strengthen the
understanding of this relationship, Guandalini (2022) called for unified frameworks to address the fragmented
link between digital transformation and sustainability. In line with this, Li & Shen (2021) showed that
digitalization promotes green innovation in firms with weaker internal controls, while He & Su (2022) highlighted
its positive impact in China, particularly under environmental regulatory pressures.

Ghobakhloo (2020) examined how digital technologies, such as the Industrial Internet of Things (l1loT), Al, and
cloud computing under Industry 4.0, support sustainability efforts. However, challenges in digital transformation
research, such as terminological inconsistencies, were noted by Carroll et al. (2023). Kiirpick et al. (2023) stressed
the need for integrating digital technologies with sustainability goals through dual transformation strategies. Yang
et al. (2023) demonstrated that digitalization significantly reduces carbon emissions in China's manufacturing
sector, with green technology innovation and regulatory pressures acting as moderators.

Several studies, however, acknowledge limitations in their methodologies. Alam et al. (2022) and Shobhwani &
Lodha (2023) pointed out issues such as small sample sizes and a narrow geographical focus, which can affect the
generalizability of the findings. Furthermore, Yang et al. (2023) and Melo et al. (2023) highlighted biases in self-
reported measures, which may skew results. Policymakers have been advised to support digitalization and
sustainability through regulatory changes, as suggested by Ionascu et al. (2022), while both Xu (2022) and Peng
et al. (2022) emphasized the role of digitalization in driving environmental sustainability through green
innovation.
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Jardak and Hamad (2022) suggest that digital transformation may cause short-term financial challenges but leads
to improved performance and market value in the long run. Digitalization boosts operational efficiency, especially
in high-maturity sectors like finance and technology, guiding strategic decisions and identifying innovation
subsidy areas (Cherkasova & Slepushenko, 2021). Costa et al. (2022) emphasize that achieving SDGs, particularly
in emerging economies, requires technological development and business improvements that drive sustainability
outcomes.

Digital transformation enhances corporate sustainability, but its impact depends on factors like ownership,
industry, and location. The study, focusing on emerging markets, didn't address COVID-19's effect or explore
mediating effects, suggesting directions for future research (Ji et al., 2023). Digitization enhances corporate
performance, driving innovation, especially in non-state-owned enterprises and those led by executives with IT
backgrounds. It also improves debt structures over time (Kuang et al., 2023).

Masoud and Basahel (2023) found that digital transformation, customer experience, and IT innovation positively
impact firm performance, with customer experience having the strongest effect. Sun et al. (2022) find that digital
transformation reduces debt financing costs by lowering information asymmetry and agency problems. The effect
is stronger in high-tech firms, those in competitive markets, and those audited by major international firms.

Reis and Meldo (2023) highlight that digital transformation is reshaping the business landscape and is expected
to have long-term impacts. Kraus et al. (2022) highlighted the early stage of digital transformation (DT) research,
emphasizing the need for a universal definition and further exploration into its impact on various organizations,
especially smaller companies, and the role of dynamic capabilities. Dgbrowska et al. (2022) proposed an extended
definition of digital transformation beyond the organizational level, addressing its broader socioeconomic and
sociotechnical impacts and offering a multi-level research agenda to explore both its positive and negative effects.
Feliciano-Cestero et al. (2023) identified four key factors influencing the adoption of digital transformation for
firm internationalization: knowledge, leadership, digital servitization, and technological factors. Spulbar et al.
(2022) found a clear correlation between digital development and the poverty headcount ratio, suggesting that
enhancing digital development could be a more effective approach to reducing poverty than investing solely in
basic needs.

Conclusion

The studies examined in this research highlight the pivotal role of digital transformation in advancing
sustainability, enhancing Environmental, Social, and Governance (ESG) practices, and boosting financial
performance. The integration of digital technologies has shown to facilitate green innovation and environmental
responsibility, but several gaps remain in understanding the full extent of the relationship between digitalization
and its environmental impact. Future research should explore whether this relationship is linear or nonlinear and
further investigate the underlying mechanisms through which digital transformation influences sustainability
outcomes, particularly with respect to carbon emissions.

Additionally, the research underscores the challenges posed by rapid digital transformation, such as increased
resource consumption and inequality, particularly in developing regions. These issues require further exploration
to understand how businesses can mitigate negative sustainability effects while leveraging digitalization’s
benefits. The limited scope of current studies—aoften focusing on specific geographic areas or short time frames—
calls for broader studies that encompass a global and long-term perspective on the impact of digital transformation
on sustainability.

Looking ahead, aligning digital strategies with sustainability objectives will be essential for businesses seeking
sustainable growth. While this paper does not delve into the IT sector specifically, future research could explore
how digital transformation within this field influences sustainability, providing key insights for business strategies
and policy development.

In conclusion, to fully harness the potential of digital transformation for sustainability and financial performance,
collaboration between businesses and policymakers is essential. Supportive frameworks should be developed to
foster responsible digital practices, ensuring that the benefits of digital transformation contribute to both economic
growth and the achievement of global sustainability objectives.
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